
1. 
ABELES, F.J. 

2. 

Assessing the life support systems of the Ben Franklin submarine. 
In: Proceedings of the design engineering conference and show of the American Society of 

Mechanical Engineers, Chicago, May 1970, Paper 70-DE-60, 8p. 

With a successful completion of the Gulf Stream Dnft Mission, the Ben Franklin has more than proven itself. 
During this miSSion, a six-man crew was sustained for a little more than 30 days by a system that was quite 
umque In many respects. The system: (1) relied on natural convection for mmosphere control; (2) consumed 
essentially no electrical energy; (3) cost under $45,000 including expendables; (4) could have performed for 
60 days with minor modificatIOns. (Author's abstract) (Aerosp. Med. BIOI.) 

ABRAMS, C., W. Doobenen, S.K. Kerr and D.N. Buckner. 

3. 

Operator target detection performance as a function of the number of sonar echoes, interval 
between transmissions and signal-to-noise ratio. 

Goleta, Cal., Hum. Factors Res. Inc., Rep. 1700-1, 28p. June 1971. 
(AD 726,741) 

A major goal of designers of active sonar systems IS to obtain longer target detectIOn ranges. One consequence 
of longer ranges is longer time intervals between transmissions. Another is lower signal-to-nolse ratios and thus 
fewer transmissions that produce perceptible echoes from a target. The purpose of the study was to investi
gate the effects of these variables on operator target detection performance. The results indicated the desir
ability of history or memory type displays with long-range sonar systems to enhance operator detectIOn 
performance. (Authors) (GRA) 

ACKLES, K.N. and B. Fowler. 

4. 

The cortical evoked response and argon narcosis. 
In: Aerospace Medical Association. Preprints of scientific program, 1970. Annual scientific 

meeting, St. LOUIS, Apnl 27-30, 1970, p.40-41. Published by the Association. 

Previous studies indicated that auditory evoked response was a good measure of mtrogen narcosIs. In thiS 
study, the experiment was extended to argon. Auditory and ViSUal responses and paced arithmetic tests were 
given to subjects breathing both air and an argon-oxygen mixture. No significant differences were observed in 
either test between values obtained before and after exposure to pressure. During exposure to pressure, the 
arithmetical errors were much greater in number with argon than with nitrogen while auditory responses were 
the same. It IS concluded, therefore, that COrtiCal evoked responses do not constitute a reliable index of inert 
gas narcosIS. Various aspects of this work are under further Investigation. (MFW/BSCP) 

ACKLES, K.N. and B. Fowler. 

5. 

Cortical evoked response and inert gas narcosis in man. 
Aerosp. Med. 43: 1181-1184; Nov. 1971. 

Two senes of experiments were carned out to mvestigate the relationship between the depreSSIOn of the 
cortical evoked response and inert gas narcosis. In the first series mental arithmetic performance and the 
auditory evoked response (AER) were measured while breathing air and a 20-80% oxy-argon mixture at 4 and 
7 ATA (atmospheres absolute). Compared to air, performance on the mental anthmetic task was significantly 
poorer breathing the oxy-argon mixture but there was no difference in the degree to which the AER was 
depressed. In addition there was no correlatIOn between anthmetic performance and the AER WIth either 
breathing mixture. In the second senes the VER (ViSUal evoked response) was measured as well as the AER at 
1 and 7 ATA, breathing the same two gas mixtures. The VER and AER were depressed at 7 ATA but there 
was no difference in the degree of thiS depreSSIOn for either air or the oxygen-argon mixture. It was concluded 
that the depression of the evoked response whlle breathmg either air or argon-oxygen m hyperbaric condi
tions is not a valid measure of inert gas narcosis. Moreover, the depreSSIOn cannot be accounted for in terms 
of peripheral attenuation of the sensory signal which produces the evoked response, although thiS may be a 
contributory factor in the case of the AER. (Authors' abstract) 

ADAMS, G.M., R.E. Danziger, E.M. Neptune, Jr., T.L. Sallee and D.E. Uddin. 
The effect of hyperbaric exposure on serum constituents in the rat: a preliminary study. 
U.S. Nav. Med. Res. lnst. M4 306.02-401OB, Rep.l, 9p. May 14,1970. 
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6. 

Rats were exposed to 90 psig on an 80:20 helium-oxygen gas mixture and decompressed on two different 
schedules, designed to produce moderate and severe bends. Serum samples were obtained immediately after 
the dive and analyzed for lipid distribution, serum lactic dehydrogenase, lipoproteins, haptoglobin, glucose, 
and lactate. The results of these determinations are discussed in relation to decompression sickness. (Authors' 
abstract) 

ADAMS, G.M. and SJ. Norton. 
Lipid metabolism: I. Effects of pressure and gas composition on acetate-C 14 incorporation into 

liver lipids. 

7. 

Aerosp. Med. 42:146-148; Feb. 1971. 

The rate of liver lipid biosynthesis was studied as a function of pressure and partial pressure of oxygen. The 
partial pressure of oxygen was maintained at either 0.2 atm or 1.0 atm in the pressure range of 125 psig to 
1,000 psig. Liver slices obtained from male Sprague-Dawley rats were incubated in the test environments in 
Krebs-Ringer bicarbonate buffer containing sodium acetate-C I4 . The results obtained indicate that at oxygen 
partial pressures in the region of 0.2 atm, the rate of incorporation of radiolabel into neutral lipid and 
phospholipid is pressure-dependent. These results are discussed with respect to their possible metabolic 
relationships to decompression sickness. (Authors' summary) 

ADAMS, R.L. 

8. 

Can you communicate? Underwater? 
In: 1971 Offshore Technology Conference, April 19-21, Houston, Texas. Preprints. Volume II, 

p.747-752. Published by the Conference, 1971. 

The use of communication equipment for working divers is unquestionable. Better utilization of this equip
ment will result from a basic understanding of the problem encountered in forming word sounds and acoustic 
propagation. Microphones and masks present restrictions on the formation of proper word sounds, and 
differences in speakers compound this distortion so that often intelligent speech is not present at the diver's 
mask even before transmission. The ocean envuonment restricts range in a number of ways, many of which 
are uncontrollable. To expect maximum range of a communicator without knowledge of the ocean environ
ment is expecting too much from any devIce. Many times an in-air check of transmiSSIOn and reception will 
Identify problems associated with eqUipment malfunctions. And finally, helium speech is a distortion which is 
correctable to a certain extent, mostly In the area of training and learning. (Author's summary) 

ADAMSON, I.Y.R., D.H. Bowden, and J.P. Wyatt. 
Oxygen poisoning in mice. Ultrastructural and surfactant studies during exposure and recovery. 
Arch. Pathol. 90(5):463-472; 1970. 

A differential pulmonary response was observed In mice exposed to 90% oxygen. Many animals developed 
respiratory distress and died, the remainder survIved to make a complete recovery on return to air. Although 
the capillary endothelium was the initial reactIOn site, survival was dIrectly related to the structural integrity 
of the type 1 alveolar epithelial cells. Destruction of this barrier was an irreversible event that resulted In 
hyalIne membrane formation and death; surfactant changes appeared to be of secondary importance. (© BA) 
(Abstract) 

9. 
ADEBAHR,G. 

Zur Frage der Therapie bei Dekompressionskrankheit und bei Luftembolie. 
[Therapy in decompression sickness and air embolism]. 
Z. Rechtsmed. 68(5):225-238; 1971. 

The results of too ngId decompression and of au embolIsm are descnbed. Possibilities for remOVIng the gas 
bubbles from the blood vessels are discussed. AttentIOn IS especially focused on dIsturbances in the microCIr
culation and on the reactIOn of thrombocytes and leukocytes to the foreIgn body In the blood vessels, I.e., to 
the gas bubbles. In decompression SIckness and In artenal aIr embolIsm the reactIOn to gas bubbles is present 
particularly In artenoles and capillanes, whereas In venous aIr embolIsm the reaction is in the blood of the 
nght atrium and ventncle of the heart. Because the Indirect results of rapid decompressIOn and of air 
embolism are SImIlar to the early phases of most forms of shock, It IS proposed that decompreSSIOn sickness 
and aIr embolIsm be treated in a SImIlar manner. FInally, It would be possible to treat professional divers 
prophylactIcally WIth aspmn to lessen the nsk of decompreSSIOn SIckness Aspmn reduces the tendency of 
fusing of thrombocytes. (EnglIsh summary) 
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10. 
AGADZHANIAN, N.A. and L.V. Kaliuzhnyi. 

Funktsii TsNS v usloviiakh giperoksii. 
[Functions of the central nervous system under conditions of hyperoxia) . 
Usp. Fiziol. Nauk 1 :26-40; Apr./June 1970. 

Survey of experimental studies on the influence of high oxygen concentrations (at nonnal and elevated 
pressures) on the functional state of the nervous system (CNS). Original experimental data are given for the 
influence of 96% and 53% oxygen mixtures (at 1 atm) on the following CNS indices in rabbits: (1) variation 
in the conditional food-surging reflex With parallel change of the EEG during free movement of the animal; 
(2) change in the EEG reactions to low and high frequencies of rhythmic optical stimulation; (3) change in 
the self-stimulus and evasion reactions; and (4) change in the evoked potential of the visual cortex region in 
response to light flashes. The changes in the CNS functions caused by hyperoxla are shown to be dependent 
on the partial oxygen pressure, duration of exposure to the hyperoxlc medIUm and the atmosphenc pressure. 
(TM) (lAA) 

11. 
AGADZHANIAN, N.A., L.R. Iseev and I.R. Kalinichenko. 

Effect of prolonged exposure to a hyperoxic gaseous mixture on the human respiratory system. 
Pat. F1Zioi. Eksp. Ter. 15(2):46-49; 1971. 
(Translation JPRS-53,332) 

Two human subjects remaIned ten days in a specially equipped pressure chamber filled With a gaseous mixture 
containing 50 to 56% oxygen under ground conditions (PO, 400 mm Hg). Their stay m the hyperoxlc 
atmosphere produced a slight increase in the minute ventilation, 0, utilization and partial pressure of oxygen 
m alveolar aIr without Significantly affecting the CO diffusion capacity of the lungs. This demonstration of 
man's ability to remain for 10 days under the described conditions can be used as the physiological basis for 
detennmmg oxygen conditions in inhabited aIrtight cabins and In marine, sports and cllmcal medicine. 
(Authors' abstract) (GRA) 

12. 
AKERS, T.K., R.E. Thompson, H. Dowwell, Jr. and D.G. Barbee. 

Double high-pressure chamber for chronic exposure of small animals. 
J. Appl. Physiol. 25(2): 197-199; 1968. 

The design and construction of a low-cost high-pressure (10 atm) test facility is described. It features two 
chambers separated by a gate valve. This design makes possible nutritional needs and waste products exchange 
Without decompressing the animal living at elevated pressures, thus allowing long-tenn high-pressure physio
logical studies. (Authors) (© BA) 

13. 
AKHLAMOV, E.A., S.O. Hulyar, E.I. Herasyutenki and O.B. Khayes. 

Stan peryferychnoho krovoobihu osib shcho tryvalyi chas znakhodyat'sya v pidvodnii lahora
toriyi vidkrytoho typu. 

[Peripheral circulation in persons submerged for prolonged period of time in open-type under
sea laboratories] . 

Fiziol. Zh. (Akad Nauk UKR RSR) 16(1):115-120; 1970. 

Peripheral clIculation was studied in eight aquanauts who spent seven days In a submerged laboratory at a 
depth of 14 m. The age of the aquanauts varied from 24 to 42 yr, and periods of work were included in the 
regimen in which the subjects left their laboratory for 30 min periods. The temperature mSlde the chamber 
varied from 23 to 31°C, the relative humidity was 92 to 93%, the noise level was In the 70 to 75 db range, 
and the gaseous composition of the inhaled air was as follows: CO, - 0.3%; 0, - 20.85%; and N2 - 78.85%, on 
the average. The inside volume of the metal laboratory was 28 m'. The studies showed that the average pulse 
volume before submerging was 2.012 ± 0.52 mm'; immediately after emerging from the laboratory the pulse 
volume was 2.083 ± 0.38 mm', fell to 1.41 ± 0.67 mm' during the third to fourth days, and returned to 
nonnal values (2.63 ± 0.88 mm') by the fifth day. Capillaroscopy showed capillary spasm and an Increase in 
the number of capillaries by the second day in the su bmerged laboratory; by the fourth day capillary dilation 
was present and the number of capillanes in a field of view decreased. There were no significant changes in 
the state of the capillaries after the subjects emerged from the laboratory. Work perfonned at a depth of 14 m 
was always accompanied by subsequent hypothennia. (RW) (© BA) 

14. 
AKIMOV, G.A., M.P. Yelinsky and A.M. Lvovskiy. 

[Nervous system changes in decompression sickness] . 
Zh. Nevropat. Psikhiat. Korsakov. 69:979-984; 1969. 
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On grounds of a clinical study of 56 cases with neurological symptoms in the decompression disease (caisson 
disease) the authors distinguished the following varieties: cerebral forms, spinal, neural and obliterated. In 
two cases which were attributed to the cerebral (with comatose conditions) and spinal forms of the decom
pression disease, pathomorphological studies were also performed. It was established that the main signifi
cance should be connected with circulatory disturbances and the peculiarities of vascularization in the 
pathogenesis of nervous system lesions. (English summary) 

15. 
ALBANO, G. and P.M. Criscuoli. 

Ulteriori osservazioni sulla sindrome neuropsichica da aria compressa (SNAC): I. Effetti neuro
tossici dell'aria compressa. 

[Further observations on the neuropsychic syndrome due to compressed air (SNAC): I. Neuro
toxic effects of compressed air). 

Med. Sport 22(7):312-322; 1969. 

Experiments in rats, guinea pigs and man designed to obtain further information concerning the compressed 
air neuropsychic syndrome are reported. The animals were subjected to very high pressure in a study of the 
EEG and objective features of the more serious stages of the syndrome in relation to the etiological factors 
involved. In the human subjects, psychometric response, and subjective and objective symptoms were assessed 
in addition to the evaluation of EEG data, the prime objective being the determination of the influence of 
muscular effort on the course of the syndrome. The completed etiological and nosographical picture of the 
syndrome is seen as rendering it independent of simple pictures of azonarcosis and Intoxication due to oxygen 
or carbon dioxide. (1WS) (© BA) 

16. 
ALBANO, G., P.M. Criscuoli and M. Mazzone. 

Ulteriori osservazioni sulla sind rome neuropsichica da aria compressa (SNAC): II. Effetti irre
versibili e cumulativi. 

[Further observations on the neuropsychic syndrome of compressed air (SNAC): II. Irreversible 
and cumulative effects) . 

Med. Sport 22(7):323-331; 1969. 

A first series of experiments on 32 rats showed that the neurotoxic effects of compressed air are not 
neutralized by a return to normal pressure. Irreversible sequelae remain and can be demonstrated by exposure 
to hyperbaric nitrogen after a two-wk interval. A second series of experiments on 20 rats showed that 
repeated exposure to subthreshold doses of compressed air, far from leading to adaptation, were followed by 
diminished resistance to the syndrome. Repeated use of nitrox (3.5% oxygen in nitrogen), however, caused no 
change in resistance. It is held, therefore, that nitrox should be used at depths in the 50-90 m range. Care 
must, of course, be taken with respect to the high partial mtrogen pressure supplied by nitrox and its 
consequences with respect to azonarcosis and decompressIOn. (1WS) (© BA) 

17. 
ALBANO, G., M. Mazzone and G.C. Scaglione. 

Tossicita dell'ossigeno ed assorbimento dei gas inerti durante il lavoro muscolare iperbarico. 
Rilievi reografici cerebrali e polmonari a 2.5 AT A. 

[Oxygen toxicity and inert gas absorption in the course of hyperbaric muscular work. Cerebral 
and pulmonary rheographic findings at 2.5 AT A) . 

Folia Med. (Napoli) 52 :487 -510; Aug. 1969. 

The cerebral and the pulmonary rheographlc recordings and the determinations of pulmonary ventilation and 
of arterial pressure values have been carned out in eight subjects exposed to 2.5 ATA (absolute atmospheres). 
The tests were made during breathing of air or pure oxygen in resting conditions and after exercise of 130 
watts for seven minutes on the cycloergometer. The results show that at the resting conditIOn the alternative 
breathing of hyperbanc pure oxygen and air causes a reduction of haematlc cerebral flow that prevents the 
partial tissular oxygen pressure from reaching a neurotoxic threshold. On the other hand, in the working 
subjects this neurotoxIC threshold could be overcome in a short time by an Intense cerebral flow. In the 
subjects In resting condition the breathing of hyperbaric air determines a slight reductIOn of the haematlc 
flow In the central nervous system, while In the working subjects this flow increases considerably. Important 
consequences concerning the saturation and desaturatlOn speeds of inert gases anse from this phenomenon. 
(English summary) \ 

18. 
ALBANO, G. 

Principi ed osservazioni di fisiologia del sommozzatore. 
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[Principles and observations on the physiology of the scuba diver]. 
'ff. Nav. Res. Rep. ONR-DR-150, 339p. 1970. 
(Available as D21O: l5:DR-150 from Government Printing Office, Washington, D.C. 20402) 

Direct effects of underwater environment on the body and on conditions of underwater work; the hyperbaric 
humoral syndrome; thermoregulatIOn and the diver's energy needs; hyperbaric respiration; the hyperbaric 
cardiovascular syndrome; neuropsychic functions during hyperbaric breathing of several mixtures; the prob
lem of decompression; mixtures, apparatus and decompression practice; physiology of skin diving. (GRA) 

19. 
ALBANO, G., G.C. Scaglione and G. Burruano. 

L'irrorazione cerebrale durante l'esposizione iperbarica. Effetti indotti dal nicotinato de 
3-(metyl-ossietilamino )-2-ossipropil teofillina. Nota preliminare. 

[Cerebral circulation during hyperbaric oxygenation. Effects of 3-(methyl-hydrox
yethylamino )-2-hydroxopropyl theophylline nicotinate. Preliminary note]. 

Boll. Soc. Ital. BioI. Sper. 46:269-272; Mar. 15, 1970. 

Tests were made with five normal subjects (four males 25-35 years of age and one female aged 24) and one 
frogman of 25 suffenng from decompression tetraparesls. Rheoencephalographic traces were made and arter
ial pressure was measured with a mercury sphygmomanometer. There was little variation in relation to sex, 
age and physiologtcal condition of the subjects. The effect of theophylline nicotinate on the cerebral arter
ioles, added to the bradycardia produced by the theophylline fractIOn, resulted m an aggregate reduction of 
32% of the hematic cerebral flux. It was not established whether thiS effect is detennmed by the stimulus of 
theophyllme on the respiratory center, in which case the action of the theophylline on the cerebral circula
tion would be identical and synergic with that of hyperoxia. (MP/BSCP) 

20. 
ALBANO, G. and M. Columba. 

Gas nucleation concept applied to decompression. 
In: Lambertsen, C,J., ed. Underwater physiology. Proceedings of the fourth symposium on 

underwater physiology, p.l93-204. New York, Academic Press, 1971. 

The authors state that research carried out on 156 guinea pigs affected by decompression allowed them to 
make the following observations: (1) Only major areas m decompression give rise to gross bubble formation 
and to death. In these experiments postmortem histological findings show great and confluent gas bubbles in 
almost all tissues without manifest connections with blood vessels. (2) Localized damage ensues after precise 
and always reproducible patterns of exposure and decompression. This damage has special characteristics 
accordmg to the specific tissue and animal species involved; some effects are also related to the sex of the 
animal, its body mass, and the degree of adaptation. Thus, in a selected group of animals It is possible to 
produce at will damage of the bones, the mesenteries, the spinal cord and the brain stem. (3) If an animal is 
killed some minutes after localized damage has occurred, there are indications of gas emboli with secondary 
thrombi on the arterial side. (4) However, If the animal is killed at the initial development of localized 
damage, one can often detect penetration into the vessels of small gas bubbles onginating in the adjacent 
tissue mass. There follows a theoretical and mathematical discussion which shows how these four observatIOns 
apply to man. (CWS/BSCP) 

2l. 
ALEXANDER, J.M., E.T. Flynn, Jr., and J.K. Summitt. 

Initial evaluation of revised helium-oxygen decompression tables. 
U.S. Navy Exp. Diving Unit Rep. NEDU-RR-14-70, 101p. Oct. 23,1970. 
(AD 719 388) 

Fifty-four man dives were undertaken to evaluate three representative tables from a revised set of He02 

schedules. These tables were calculated using the classical Haldane method and used the set of "M" values 
derived by Workman m 1965 as limits. A 33% incidence of decompression Sickness occurred usmg surface 
decompression procedures. It was subsequently recommended that further testing of the schedules was 
unwarranted at this time. Further evaluation of the "M" values was recommended. (Author) (GRA) 

22. 
ALEXANDER, J.M. and E.T. Flynn, Jr. 

Report of nine four-hour exposures to 100% oxygen at 11-13 feet of seawater. 
U.S. Navy Exp. Diving Unit Rep. NEDU-RR-9-71, 14p. Aug. 1971. 
(AD 728 760) 
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Eight healthy male subjects were exposed to 100% oxygen for four hours at a simulated depth of 11-13 feet 
of seawater in a wet compression chamber. No symptoms of central nervous system or pulmonary oxygen 
toxicity were observed. Four of the subjects, however, demonstrated decreases in vital capacity ranging from 
137 to 786 mI BTPS following the exposure. These changes were believed to be due to atelectasis formation 
in the inert gas-free, immersed lung. (Authors' abstract) 

23. 
ALEXANDER, O. 

Diver to diver communication: A review of the state-of-the-art. 
In: Marine Technology 1970. Preprints Vol. 2, p.l099-1101, Washington, D.C., Marine Tech

nology Society, 1970. 

The author limits his discussion to communication by speech. In the case of the "hard hat" diver, the helmet 
affords an air-filled chamber which permits good intelligibility at ranges of 10 yards or more, via diaphragms. 
A vented resonant chamber and a sound permeable diaphragm combine to form a speech device for scuba 
divers. Electronic amplification is in use, but is more satisfactory when used from surface to diver than when 
used by diver to surface, or diver to diver. A current and promising development is the application of 
hydrodynamics modulation, which may provide the fmal answer. The Tennessee Technological University has 
developed a sinusoidally excited modulator with a frequency response of 50 Hz to 20 KHz. (MFW /BSCP) 

24. 
ALINAT,J. 

Inner space: Laboratory buoy. 
Architect. Des. 39: 195-196; Apr. 1969. 

The Laboratory Buoy is a fixed ocean vessel, built in Nice, France, consisting of an above-water platform 
which can accommodate a helicopter, and can house four men. A tube extends downwards for a total length 
of 69 meters, 52 of which are underwater. It is 2 m wide for most of its length, but widens to 3 m midway to 
accommodate a laboratory, and at the bottom to make room for sufficient ballast to msure stability. A lift 
links the head to the laboratory and water, fuel and ballast tanks. It is possible for the facility to be 
self-sustaining for as long as three months. (MFW/BSCP) 

25. 
ALLEN, J.E. and H. Rasmussen. 

The effects of oxygen on cellular metabolism. 
Int. Z. Klin. Pharmakol. Ther. Toxikol. 5:25-33; Aug. 1971. 

Most concepts of the mechanism by which hyperbaric oxygen exerts its toxic effects involve an inhibition of 
one or more essential enzymes in carbohydrate metabolism resulting in decreased energy supply to the cell. 
Reexamination of the evidence on which these concepts are based indicates lack of clearly established proof. 
Employing several m vitro systems, i.e., Isolated toad bladder, and human RBCs, m the study of oxygen 
toxicity, the authors have established: (1) that an early site of damage is at the level of the cell membrane, 
and (2) that cell metabolism is increased, not decreased by high tensions of oxygen. (Authors' summary) 

26. 
ANDERSEN, A. and L. Hillestad. 

Hemodynamic responses to oxygen breathing and the effect of pharmacological blockade. 
Acta Med. Scand. 188(5):419·424; 1970. 

Breathmg 100% 0, at 1 atm for 20 min m [human] healthy subjects produces consistent cardiac depreSSIOn 
and vasoconstrIction. These adverse hemodynamic effects abolIsh the expected rise in general and regional 0, 
transport. Pharmacological blockade of various types proved phenoxybenzamme and atropme to be the only 
agents effective m preventmg cardiac depression. An mcrease of total 0, transport thereby occurred. Vaso
constrictIOn and blood pressure nse followed 0, breathing irrespective of the type of pharmacological 
blockade applied. Consequently, regional 0, transport remained unaltered. Cardiac depreSSIOn and vasocon
strIctIOn as precipitated by 0, breathing are separate and independent effects and both are mediated via 
metabolic pathways. (© BA) 

27. 
ANDERSEN, B.G. 

DIVer performance measurement: underwater navigatIOn depth maintenance weight carrying 
capabilities. 

Groton, Conn., Gen. Dynam. Corp., Elect. Boat DIV., Rep. U-417·68·030, 46p. July 1968. 
(AD 674,528) 
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Underwater measurement techniques were developed and applied to test the capabilities and limitations of 
free-swimming SCUBA divers in transporting objects with varying degrees of negative buoyancy, and to 
determine the effects of weight location on performance. The conditions of negative buoyancy consisted of 
three-pound, six-pound, and nine-pound weights, either attached to the diver's body or handheld by the diver. 
Quantitative data was obtained using a diver communication/telemetry system. The measures of diver perfor
mance recorded included: diver depth, air consumption rate", swimming speed, and navigational accuracy. The 
tests were performed in water 32 feet deep over a 78()'foot underwater test range. The causes for resulting 
performance decrements are discussed in terms of weight and weight location effects. Practical implications of 
the study results are reviewed. (Author) (USGRDR) 

28. 
ANDERSEN, B.G. 

Human engineering criteria for the design of diver-operated underwater tools. 
San Diego, Cal., Oceanautics, Inc., Rep. 0I-TR-71/1-Sk, 79p. Jan. 1971. 
(AD 717,961) 

The report summarizes the results of a research study conducted to develop a user-oriented destgll criteria 
guide for diver-operated underwater tools. The tools covered in this phase of the study were limited to the 
category of tools used in the performance of torqueing tasks. The rationale for the development of design 
criteria is presented for those hand and power operated torqueing tools used by military and commercial 
divers in the support of underwater construction and salvage operations. The tool items studied include 
screwdrivers, nutrunners, hand wrenches, and pneumatic and hydraulic powered impact wrenches. The appli
cations of specific tool items are discussed in relation to the performance of operational underwater work 
tasks. Design cnteria are presented, based on direct observation and participation in underwater tool opera
tions, available tool performance data, applicable human engineering research data, and the operational 
experience of commercial and military divers. (Author) 

29. 
ANDERSEN, H.T., ed. 

The biology of marine animals. 
New York, Academic Press, 1969. 511 p. 

This is an advanced treatise on physiological and behavioral functions of marine mammals, with special 
attention p3.1d to those adaptive features that enable these animals to live in an aquatic environment. (Quoted 
from Oceano!. Int 5:45; Apr. 1970) 

30. 
ANDERSEN, S., and H.T. Cristensen. 

31. 

Underwater sound localisation in man. 
J. Aud. Res. 9:358-364; 1969. 

Directional hearing under water was examined in seven skindivers at 1, 2, 4, 8, and 16 kc/s. The experiment 
was performed twice, in a free field station and in a harbour enclosure. Divers Judged the direction "left" or 
"right" of the median plane, of a pure-tone burst of 1 sec, coming from one or two transducers placed in 
front of them at the angles plus or minus 10, 15, 20, 30, 45, and 90 degrees. The results showed great 
individual variation. Directional hearing under water seems to work on the same parameters as in the air, with 
allowances for the longer wavelengths in water. At 1 kc/s time/phase cues seem to be effective, and above 
4 kc/s directional hearing is supported by intensity differences. Performance improved with increasing fre
quency from 2-16 kc/s. (Authors' abstract) (GRA) 

ANDERSON, A.L. and G.J. Gruber. 
Ambient-noise measurements at 30,90 and 150 kHz in five ports. 
J. Acoust. Soc. Amer. 49(3, Pt. 2):928-930; 1971. 

High-frequency ambient-nOISe measurements were made ill five North American ports. At a given frequency 
the total span of noise levels for the five harbors was about 25 dB. At 30 kHz, levels 30 dB higher than the 
extrapolated deep-water Knudsen value for sea state two were observed. Comparison is made with some 20-
to S()'kHz data for other harbors. (Authors' abstract) 

33. 
ANGIBOUST, R. 

L'experimentation en laboratoire est-elle pertinente pour etudier l'adaptation de l'homme aux 
environment sensoriels inhabituels? 
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[Is laboratory experimentation useful for studying human adaptation to uninhabitable sensory 
environments] ? 

In: AGARD, Adaptation and acclimatisation in aerospace medicine, 7p. Mar. 1971. 

Two experiments were conducted to study the adaptation of voluntary subjects to a degraded sensorial 
environment. These experiments showed that: (1) The behavioral and physiological response to an unusual 
environment depends on the subjects' level of education and personal interest in the test. (2) Adaptation 
to an unusual environment may be modified by giving to the tested subjects psychoaneleptics which induce 
behavioral manifestations of inadaptation in subjects who had been so far free from them. In light of these 
experiments, it appears that, for the subject, the significant stimulus is not the physical one or the arrange
ment of physical stimuli which excites his senses, but the meaning which he gives to the overall experiment 
situation, and the way he feels it. The importance of the decrement of physical stimuli does not affect the 
behavioral manifestations of inadaptation. The same physical environment can be felt as a neutral, indifferent 
stimulus, or, on the contrary, as an aggressive, nociceptive stimulus. (Author) (Aerosp. Med. BioI.) 

34. 
ANGONA, F.A. 

Threshold of cavitation at elevated pressure. 
J. Acoust. Soc. Amer. 47(1, Pt. 1): 108; January 1970. 

Abstract only. Entire item quoted: The threshold of cavitation has been measured in distilled water at 
ambient pressures from 1 to 15 atm. A focusing acoustic system was used to obtain the acoustic pressure 
required to produce cavitation at these pressures. The measured thresholds for degassed water agree with 
those predicted by Blake and Akulichev up to 8 atm. As the ambient pressure is further increased, the 
threshold diverges from the theoretical curves to lower values. 

35. 
ANONYMOUS. 

Uberleben auf See. II. Marinemedizinisch·Wissenschaftliches Symposium in Kiel, 4/5 Mai 1968. 
[Survival at sea. Scientific symposium on marine medicine in Kiel, May 4/5, 1968]. 
Mannheim, Boehringer, n.d. 208p. 

This symposium deals with medical and physiological problems (inert gas narcosis, oxygen toxicity, carbon 
dioxide retention, etc.) of deep sea diving, and the development of diving technology. Also touched upon are 
the physiological adaptations of marine mammals, and the physiology of marine life. Individual papers will be 
found under the following author entries: Chouteau, J.; Kirsch, U.; Miles, S.; Nolte, Ii; Orzechowski, G.; 
Schaefer, K.E.; Schreiner, H.R.; and Seeman, K. The article by Dr. Schreiner is cited as reprinted in Int. Z. 
Angew. Physiol. 27(1):76-98; 1969. An article entitled "Medical aspects of undersea living," by G.F. Bond, 
reprinted in UnderSea Technol. 9:36-38; Aug. 1968, appears as entry #310 in the Annotated Bibliography on 
Diving and Submarine Medicine, by C.W. Shilling and M.F. Werts. (MFW/BSCP) 

36. 
ANONYMOUS. 

A DDC bibliography on submarine escape and rescue. Vol. 1. 
Def. Doc. Cent. Rep. DDC-TAS-6801, 124p. Aug. 1968. 
(AD 392,825) 

[Much of the material IS out-of-date or has been covered in the previous review volumes, but the document is 
worth a reference now even though the mdividualltems will not be reviewed.] The annotated bibliography on 
submarine escape and rescue contains 96 references and was prepared after the loss of the nuclear attack 
submarine SSN 589 (Scorpion). The follOWing subtopics are included: All pertinent references on the Scor
pIOn, Thresher, and Skipjack class of submarines; pertinent references on deep submergence vessels, search 
techmques, and exploration; submarme escape and rescue; passive and active communicatIOn to and from the 
distressed craft; possible causes of aCCidents in submarines and other underwater craft. Arranged by accessIOn 
number (AD) sequence in each topical diviSIOn, this bibliography also contams three computer-generated 
indexes: Corporate Author, Personal Author and AD-Numeric. (© BA) 

37. 
ANONYMOUS. 

A DDC bibliography on submarine escape and rescue. Vol. II. 
Def. Doc. Cent. Rep. DDC-TAS-68-26, 107p. Aug. 1968. 
(AD.838,665) 

[ThiS DDC bibliography IS largely related to phYSical sCiences and engmeenng, but IS worth refernng to even 
though mdlVldualltems Will not be treated separately] This unclaSSIfied-limited blbhography on Submanne 
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Escape and Rescue contains 83 references and was prepared after the loss of the nuclear attack submarine 
SSN 589 (Scorpion). This report is Volume II of three volumes and is divided into the following subtopics: 
Scorpion, Thresher, and Skipjack class of submarines; deep submergence vessels, search techniques, and 
exploration; submarine escape and rescue; passive and active communIcation to and from the distressed craft; 
possible causes of accidents in submarines and other underwater craft. References in each sUbtopic are 
arranged in accession number (AD) sequence. To facilitate searching for specific entries, three computer
generated indexes are presented at the back: Corporate author index-includes name of contractor or military 
organization generating the report plus report number and title; Personal author index-includes author, title 
of report and AD number; AD-numeric index-contains AD number and page location of all references cited. 
(from DDC preface) 

38. 
ANONYMOUS. 

Monitoring the deep diver. 
New Sci. 41 :347; 1969. 

It is announced that heart-wave and brain-wave recordings were made by a solid-state electrOnIC device worn 
by working divers. The tests were made by Ocean Systems, Inc., and the device used was the "Vesla" 
biological recorder carried in a pressure-tlght pocket attached to the divers' suits. Recordings were made at 
the surface, at various levels up to 415 feet and during decompression. It is expected that such recordings will 
enable mOnItors to detect abnormal conditions at the outset, and will also bring about better understanding 
of diving hazards such as nitrogen narcosis. (MFW IBSCP) 

39. 
ANONYMOUS. 

Underwater living. 
Sci. J. 5(4): 18-20; 1969. 

Tlus is a concise reView of the following underwater habitats and research vessels: (1) Tektite I (U.S. Navy, 
NASA, Interior Dept., General Electric); four scientists underwent a 60-day mission at 13 meters off the 
Virgin Islands. The objectives were to determine the capability of a small group of men to work under 
saturated diving conditions for an extended period; constant monitonng for psychological and phYSIOlogical 
reactions was conducted. (2) DSSV (U.S. Navy, Lockheed); Deep Submergence Search Vchlcle; four men 
have spent 34 hours in a full scale mock-up of the spherical hull, and have undergone tests of ability to 
identify various targets on a Simulated ocean bed. (3) SBV (Sea Bed Vehicle, Campbell Laird, Ltd., Birken
head, England); travels along the ocean bed on wheels, powered by an umbilical cord from a support ship; it is 
a combined mobile undersea powerhouse and habitat, designed to operate at 180 meters for periods of several 
days. (4) BACCHUS (British Aircraft Corporation Commercial Habitat Under the Sea); this is a transportable 
diVing system that will enable up to six men to operate at 180 meters for weeks at a time, and even at 300 
meters If there is a pause made for further pressurization; fuel cells using oxygen and hydrogen will be used 
on long-term independent missions. (5) NR-l (U.S. Navy General Dynamics, Electric Boat Division); this is a 
deep submergence nuclear powered research submarine; it IS 40 meters long, will carry a crew of five with two 
observers, and is equipped with a manipulator. (MFW/BSCP) 

40. 
ANONYMOUS. 

Marine mammals. Success in the sea. 
Nature 221-805; Mar. 1, 1969. 

This is an account of a lectlire delivered by Professor R.J. Harrison on diving seals and dolphins. The 
physiolOgical processes that occur when a seal dives-slowmg of heart rate, and decreased senSitivity to carbon 
dioxide In the respiratory centers of the brain-are descnbed. At the end of the dive (approximately 1/2 hour) 
the heart rate Increases and is above normal at time of surfacing, remainIng so until normal blood concentra
tions of oxygen are attained. Other physiolOgiC pecullanties of the seal are described; for instance, they can 
maintain a venous PO. almost equal to the arterial PO •. Sound communications between seals and between 
dolphins, and their usefulness to man underwater, are briefly mentioned. (MFW/BSCP) 

41. 
ANONYMOUS. 

Manned sea-bed vehicle. 
Underwater Sci. Techno!. Inform. Bull. 1 :48; Apr. 1969. 

Entire item quoted: A manned sea-bed vehicle is currently under construction in the shipyard of Cammel 
Laird & Co. (Shipbuilders & Engineers) at Birkenhead in Cheshire, and a new company has been formed by 
this organization and the National Research Development Corporation to promote novel concepts in sea-bed 
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engineering. A model of the vehicle was featured at Oceanology International 69 in Brighton last February, 
and a prototype is expected to be available for commercial working during the first half of next year. The 
vehicle will be towed to the work location, where it will submerge and travel on large wheels along the sea 
bed; it will be powered through an umbilical cable fed from generating and control modules mounted on the 
deck of a support ship. The main pressure hull is designed for operating in depths of up to 600 ft for missions 
of several days duration. It is divided by a pressure bulkhead, incorporating an airlock, to give: (1) an isobaric 
(normal atmospheric pressure) compartment, in which the mechanical and electrical equipment, controls 
instrumentation and operating crew are housed; (2) a hyperbaric (high pressure) compartment for the accom
modation of divers; and (3) a transfer compartment through which divers emerge to work on the sea bed. 
Sleeping and toilet facilities are provided in both the hyperbaric and isobaric compartments, and the latter 
will also contain cooking facilities. Transfer of personnel to and from the vehicle can be effected while it is on 
the bottom by using a conventional system incorporating a submersible diving chamber; means are provided 
for locking such a chamber onto the transfer compartment. The sea-bed vehicle, when used as a mobile 
underwater powerhouse and diving habitat, is intended as a primary tool in underwater engineering. It should 
offer scope for the development and attachment of a whole range of mechanical equipment and power 
tooling to meet specific task requirements; these could include a crane for salvage purposes, a sea-bed coring 
sampler, and a trench-digging attachment for pipeline purposes. 

42. 
ANONYMOUS. 

Sadko-2-a new Soviet underwater laboratory. 
New Sci. 42: 122; Apr. 17, 1969. 

Entire item quoted: Successful trials of a new underwater laboratory have recently been described by the 
Soviet press agencies. The laboratory-christened Sadko-2-was designed by members of the Leningrad Hydro
meteorological Institute and the Academy of Sciences, Acoustical Institute. It consists of two steel spheres. 
The upper one contains the living quarters and control panel, while the lower one acts as an anteroom where 
the crew can change out of their aqualungs and diving suits. The laboratory is served by either a surface ship 
or coastal port, and is supplied with gaseous breathing mixture from them through a flexible pipe. The 
Sadko-2 structure is fairly buoyant. It is held in position by a hanging ballast, and is also attached to a heavy 
anchor and the surface, the laboratory can be raised or lowered as required. The first trials of the Sadko-2 
were carried ou t in the Black Sea last summer. The laboratory was lowered to a depth of 25 m, although 
members of the research team made individual dives down to 40 to 50 m. The main aim of the trials was to 
test special breathing mixtures and decompression tables worked out by the underwater research laboratory 
of the Leningrad Hydrometeorological Institute. The crew also measured the speed of the currents, the 
temperatures at various depths, as well as studying the underwater fauna and flora. The trials lasted ten days 
in all, including three days in the decompression chamber. 

43. 
ANONYMOUS. 

Saturation diving experiment in underwater house. 
Underwater Sci. Technol. Inform. Bull. 1 :50; Apr. 1969. 

A new design for an inflatable underwater house is descnbed. It is made of reinforced rubber, attached to a 
rectangular steel frame. After the house is moored and inflated, metal hoops are placed inside it as a 
precautIOn against damage of the fabric walls. the life support system, containing a soda-lime canister to 
remove CO2 , an electric heater for hot drinks, an electric blower, an oxygen cylinder, drinking water, lights, 
and lead-acid cells for power. The module will be replaced every 24 hours. The atmosphere is monitored, but 
there will probably be no humidity control; this circumstance limits the length of submersion to one week. It 
IS intended to operate the habitat at a depth of 70 feet. Two methods of decompression will be used: the 
conventional decompressIOn chamber, and a second method which would utilize BITES (inflatable tool 
stores) stationed at various decompression stages, and provided with an open-cucuit air supply from a surface 
compressor. (MFW/BSCP) 

44. 
ANONYMOUS. 

The Society for Underwater Technology. 
Underwater Sci. Technol. Inform. Bull. 1 :41 ; Apr. 1969. 

The Society for Underwater Technology, Birdcage Walk, London SW1, UK, was mcorporated in May 1968. It 
is concerned mainly With furthering economic and SOCIOlogical use of the oceans, and in exchangmg and 
disseminating information in the fields of oceanology, marine biology and underwater technology. Its inter
ests also include diving and submersibles. (MFW jBSCP) 
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45. 
ANONYMOUS. 

Underwater Association Fourth Symposium, March 1969. 
Underwater Sci. Technol. Inform. Bull. 1 :51; Apr. 1969. 

This symposium was held March 24 to March 25, 1969, in London. At the time of this announcement, it was 
expected that one session would be devoted to Underwater Technology and Medicine; papers were to be read 
on underwater vision, underwater acoustics, use of inflatable habitats, the problem of narcosis, dIver perfor
mance for SeaLab III, and the Russian Chernomor program. [The Underwater Association Report for 1969 
can be obtained from Iliffe Science and Technology Publications, Ltd., Iliffe House, 32 High Street, Guild
ford, Surrey, England]. (MFW/BSCP) 

46. 
ANONYMOUS. 

CO2 detector. 
Underwater Sci. Technol. Inform. Bull. 1 :38; May 1969. 

Entire Item quoted: The controller works at atmospheric pressure as follows: air IS pumped into de-IOnIsed 
water in a cell, and the ensuing bubbles ascend through the water in the cell. During this process the CO2 is 
dissolved in the water, and the conductIvity of the water is thus raised. After the lapse of a suitable time, 
determined by an electronic timing CIrcuit, measurement of the conductivity in the cell can be determined 
wIth accuracy. After measurement of the electrical conductivity, the entrained water in the cell is re
circulated through a de-ionising "long life" resin pack. [Manufactured by Profit Systems Ltd., Balena Gose, 
Poole, Dorset, UK]. 

47. 
ANONYMOUS. 

Gas monitoring equipment for undersea habitat. 
Underwater Sci. Technol. Inform. Bull. 1 :5; May 1969. 

Instrumentation for monitoring oxygen and carbon dioxide in an underwater habitat is briefly described. 
Designed for a three-compartment habitat, the equIpment consists of two oxygen sensors and one carbon 
dioxide sensor for each compartment, which are hooked up so as to warn occupants when these levels are too 
low or too high. The system can operate in pressures up to 500 psi and within a temperature range of 50 to 
90°F. It is sensitive to partial pressure of CO2 from 0.1 to 30 mm Hg, and of O2 from 0 to 1,000 mm Hg. 
(MFW/BSCP) 

48. 
ANONYMOUS. 

New underwater habitat. 
Underwater Sci. Technol. Inform. Bull. 1: 3; May 1969. 

A new saturation diving system, BACCHUS (British Aircraft Corporation Commercial Habitat Under the Sea) 
is described. It is composed of modules which can be joined together to accommodate two, four, or six men. 
After lowering, the habitat can operate independently for over a week. With surface support, it could operate 
almost indefinitely. It can be pressurized to 260 psi. Living quarters, kept at constant pressure, are separated 
from the diving chamber by an air lock. There is also a special chamber to equalize changes due to tidal 
variations, and the life support gas can expand into this chamber. An increase from 60 feet to 90 feet can be 
handled. Gas mixtures can be stored in hIgh-pressure storage bottles, or supplied from the surface. During 
independent operation, power is provided by fuel cells using oxygen and hydrogen stored in high-pressure 
containers. (MFW/BSCP) 

49. 
ANONYMOUS. 

Three goats in deep dive. 
New Sci. 42:354; May 15, 1969. 

Three goats were kept at 2,500 feet depth for three days, then raised to 2,250 feet when they indicated 
discomfort. After seven days at 2,250 feet, when their behavior had returned to normal, they were returned 
to 2,500 feet for 48 hours. The decompression period lasted three and one-half days. No harmful effects were 
immediately apparent, but the director of the experiment, Professor J. Chouteau, warns that results cannot be 
extrapolated to man at this time. (MFW/BSCP) 
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50. 
ANONYMOUS. 

New submersible completes dive testing programme. 
Underwater Sci. Technol. Inform. Bull. 1: 3; July 1969. 

Entire item quoted: The five-man, 24 ft long Beaver Mark IV submersible, built by the North American 
Rockwell Company, has successfully completed an extensive test dive programme, culminating in the ma
noeuvering of the 27,647-pound craft to a depth of 2,096 ft. The test programme began with comprehensive 
surface tests of all the systems and structures and was followed by a series of 13 shallow water dives to depths 
of 200 ft. The dives to 400, 800, 1,200, 1,600 and fmally the design requirement of 2,000 ft were made. 
During its 18 dives the vehicle spend nearly 50 hours underwater. The next phase of the trials is scheduled for 
mid-July and it will be concerned with the submersible's capability in mating with a sea-floor capsule, and 
with the installation and testing of manipulator arms. 

51. 
ANONYMOUS. 

One man recompression chamber (Type 4). 
Underwater Sci. Technol. Inform. Bull. 1:27;July 1969. 

Entire item quoted: The chamber is an easily transportable lightweight aluminium alloy unit. A control panel 
is mounted on the side and includes a speaker/microphone unit with amplification control and an internal 
overriding switch so that the occupant can contact outside personnel at all times. Hydraulic test pressure: 
10.5 kg/cm'; working pressure (maximum): 7.0 kg/cm'; dimensions: length 2.44 m (door closed), 3.15 m 
(door open); height 1.14 m (speaker unit closed), 1.37 m (speaker unit open); width 1.09 m (door closed), 
2.11 m (door swung open); internal diameter 0.76 m; internal length 2.13 m; cubic capacity 0.88 m'; weight 
263 kg. [Built by Cammell Laird (Anglesey) Ltd., Beaumaris, Anglesey, UK]. 

52. 
ANONYMOUS. 

Guppy submersible. 
Underwater Sci. Technol. Inf. Bull. 1 :30; Aug. 1969. 

This two-man submersible consists of a spherical hull, 66 inches in diameter, made of HY-I00 steel. Three 
viewports give 3600 visibility. Power is supplied from the surface by an umbilical. Its operating depth is 1,000 
feet, cruising speed 1 knot, range 12 nautical miles. It is manufactured by the Sun Shipbuilding and Dry
docking Co., Chester, Pa. (MFW/BSCP) 

53. 
ANONYMOUS. 

Flowmeter spots air bubble trouble in dogs. 
Med. World News, p.5; Oct. 31, 1969. 

Doctors C.F. Hollon and R.R. Maginn are experimenting with the use of the Doppler flowmeter in detecting 
carotid air emboli In dogs. They have found that it was possible to detect emboli as small as .05cc by this 
method. The smallest detectable by EEG is 5.0cc; in addition, EEG can detect embolization only after 
neurolOgical changes have occurred. Therefore, the Doppler flowmeter may very probably fill the need for a 
method of early detection of very small emboli. (MFW /BSCP) 

54. 
ANONYMOUS. 

Underwater living experiment in the Mediterranean. 
Underwater Sci. Techno!. Inform. Bull. 1 :2; Oct. 1969. 

Entire item quoted: The underwater living expenment organIZed by Impenal College of Science and Technol
ogy, London and Enfield College of Technology, UK, which was described in the April issue (Vol. 1 No.1), 
took place during August. The Mk 1 version of the inflatable SD-M house was moored at 30 ft, in 55 ft of 
water, in the Mediterranean off Malta. The house, bUilt at Enfield, consists of a reinforced rubber sheet, 
fonned into an inverted bag and attached to a rectangular tubular steel frame, With Internal fittings bUilt up 
from the frame. Life support is controlled from a ilfe support module, housed in a smgle unit, which IS 
replaceable after each 24 hours. A second house, on the same lines as the Mk 1 but of a rather Simpler 
construction, was bUilt out m Malta, with the help of Malta Drydocks. lmtially all went well and first reports 
mdlcated that the most senous problem was likely to be verhgo-the water below the house was so clear. But 
gale force winds producmg heavy seas proved to be the major hazard-the first house was npped from Its 
moorings and IS damaged beyond repaH. The second house became inaccessible although one member of the 
team did manage to stay m it for seven hours before conditIOns worsened. 
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55. 
ANONYMOUS. 

Cumulative bibliography and index of research reports and publications originating in the 
Submarine Medical Research Laboratory, 1942 through 1969. 

Groton, Conn., U.S. Nav. Submar. Med. Cent., 10 Nov. 1969. 103p. 
(AD 719,397) 

A cumulative bibliography and index of research reports and publications on submarine medicine is pre
sented. The index contains a chronological list of SMRL reports and an index of authors. 

56. 
ANONYMOUS. 

Wet and dry submarine. 
New Sci. 44:462; Nov. 27,1969. 

The revolutionary experimental submarine Argyronete (water spider), to be built in France, combines the 
functions of a submarine, a habItat, and a decompression chamber. The dry section, kept at atmospheric 
pressure, contains the engine and the crew facilities, and occupies two-thirds of the vessel. The "wet" section, 
comprising the habitat and the decompression chamber, is kept at ambIent pressure; it can accommodate four 
divers, with special breathing apparatus. It is similar to the American Deep Quest, Deep River, and Rough
neck, but it IS larger, has a greater range, a higher speed, and is cheaper to build. It can remain submerged for 
up to eight days. Its depth capability will be nearly 2,000 feet, but it is not likely that work will be attempted 
at this depth until the physiological effects are better understood. In addition to the four divers, it WIll carry a 
crew of six; all ten men can be accommodated in the spherical escape compartment in the connmg tower. 
(MFW/BSCP) 

57. 
ANONYMOUS. 

Artificial gill with new membrane technique? 
Underwater Sci. Technol. Inform. Bull. 1 :3; Dec. 1969. 

The development of a new method of producing a silicone rubber membrane known a~ Silastofilm is an
nounced. The new technique permits continuous production of a transparent film, 12 inches WIde and 0.0005 
(13 microns) thick, which resists temperatures from -60 to +200° C, resists aging, is almost inert to body 
tissue, will not support bacteria, resists ozone and ultra-violet deterioration, insulated electrically and can be 
sterilized. It is selectively permeable to certain gases, especially oxygen and carbon dioxide. It may make 
possible the manufacture of a gill for underwater swimmers, as well as the atmospheric control of submarines 
and underwater habitats. Samples may be obtained from Midland Silicones, Ltd., Reading Bndge House, 
Reading, Berkshire, UK. (MFW/BSCP) 

58. 
ANONYMOUS. 

Fourth International Conference on Hyperbaric Medicine. 
Underwater Sci. Technol. J. 1: 147-149; Dec. 1969. 

Some of the highlights relating to underwater physiology are touched upon in this report. Various aspects of 
oxygen toxicity were covered., In one experiment in which dogs breathed oxygen at 2 ats abs for 24 hr, 
respiratory distress developed in ten hr, with high respiratory rates, sharp reduction in cardiac ou tpu t and 
decreased cerebral blood flow. Left ventricular failure was believed to have caused death. The role of changes 
in the lung surfactant in pulmonary oxygen toxicity was mvestigated by subjecting rabbits to 2 ats abs oxygen 
for five hr; at the end of this period, there was a significan t increase in the surface tension accompanied by a 
fall of lung phospholipids. Similar studies using dogs were reported, Other papers held that pUlmonary oxygen 
toxicity results from hyperoxemic perfusion rather than the effect of oxygen on the respuatory tract. 
Another investigator concluded that the systemic component of oxygen toxicity IS dependent on the partial 
pressure of the gas in the blood and independent of the volume of oxygen delivered. Rats exposed to 6 ats 
oxygen for 30 mm showed an increased conversIOn of epinephrine to adrenochrome and adrenolutin, whIch 
have a convulsant effect on the bram; sulfhydryl donors block thIS conversion and delay oxygen toxicity. One 
experiment, whIch measured audItory evoked potenttals, indicated that oxygen has a narcotic as well as a 
convulsant effect. The senous problem of aseptIc bone necrosIs was discussed at length, but no way of dealmg 
with It was suggested; WIth the increase in saturation diving, it IS bound to become of paramount concern. In 
the treatment of decompression sickness, it was found that Dextran, used together with recompression, was 
very effective, especially in severe cases. Its action seemed to consist of lipaemia clearance. In treatmg 210 
cases of decompression sickness during the building of the Seattle Lake CIty tunnel, it was established that 
hyperbaric oxygen during the final 30-60 min of decompression was the most successful method. A paper on 
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fire hazards was read. Several inconclusive papers on enzyme function and oxygen toxicity were read. In an 
experiment with goats taken to 101 ats abs (3,000 ft), it was found that at between 71 and 81 ats abs, 
paralytic symptoms were manifested, and it was necessary to increase the oxygen partial pressure; at 
101 ats abs, the symptoms became irreversible, and death resulted. This is thought to be due to alveolar
capillary diffusion problems; similar indications of hypoxia occur with oxygen-nitrogen at II ats abs where 
oxygen is at 0.2 ats abs. (MFW/BSCP) 

59. 
ANONYMOUS. 

Have divers reached a depth barrier? 
Underwater Sci. Techno!. J. 1: 108-109; Dec. 1969. 

Past attempts to extend depths in diving have resulted in a phenomenon described as "helium tremors." 
Reasons for this condition, often accompanied by nausea and dizziness, are not fully understood. It has been 
found that slower rates of compression and strict attention to temperature and humidity control helped to 
reduce the tremors. However, the condition persisted to some extent, and in the summer of 1968, experimen
tal dives to 1,190 feet brought on severe symptoms: disturbance of motor control, perception impairment, 
drowsiness and nausea, plus marked theta wave activity in the electroencephalograms. In February 1969, 
under the supervision of A. A. BuhImann, three divers went to a simulated pressure of 1,150 feet with only 
minor, reversible physiological consequences: calcium, sodium and magnesium content in the urine fell, loss 
of taste and smell, and skin and ear infections occurred. The experiment apparently demonstrated that no 
depth barrier had yet been reached-the opposite of the conclusion reached at the end of the other experi
ment. The divers in the second experiment were younger, and the environmental conditions were more nearly 
perfect; these facts may partly explain the different results, but no conclusions can as yet be reached as to 
depth barrier. (MFW/BSCP) 

59.1. 
ANONYMOUS 

1970 Offshore Technology Conference, April 22-24, Houston, Texas. Preprints. Volumes I and 
II. 

Published by the Conference, 1970. 860p. 

These preprints contain a few papers concerned with submersibles and underwater activities. They will be 
found under the following author entries: Hartgeden, F.W. III; Rynewicz, J.F.; Wood, c.L., Jr., RA. Kelsey 
and R. Dolan. (MFW/BSCP) 

60. 
ANONYMOUS. 

Progress into the sea. Transactions of the symposium 20-22 October, 1969, Washington, D.C. 
Washington, D.C., The Marine Technology Society, 1970. 296p. 

This symposium was held to report on progress made since Sealab II in improving man's capability to perform 
useful tasks underwater. The individual papers presented will be found under the following author entries: 
Blanchard, F.A., Jr.; Bommann, R.C.; Carpenter, E.P.; Eager, W.J.; Emerson, H.; Fahlman, G.H.; Gee, G.K.; 
Harrington, J.V.; Helwig, c.; Lentz, RR; Lindbergh, J.M.; Macinnis, J.B.; Manuel, J.F.; McMahon, L.W.; 
Miller, J.W.; Milwee, W.I., Jr.; Mossbacher, RR; Peroni, G.J.; Princevalle, R.; Ranken, M.B.F.; Rawlins, 
J.S.P.; Sachse, C.D.; Schreiner, H.R; Smart, R.D.; Stephan, C.R; Tenney, J.B., Jr.; Tomsky, J.M.; Wenzel, 
J.G. (MFW/BSCP) 

61. 
ANONYMOUS. 

Diving's thriving. 
Michigan Alumnus 76:22-23; Jan. 1970. 

The first fresh water underwater habitat, Sublimnos, IS ill position ill 30 feet of water in a small bay 
adjacent to Lake Huron. It can accommodate four divers. It was developed by J.B. Macinnis, and has 
been used by sCientists from Canada and the United States to study the biology and ecology of the Great 
Lakes. Its usefulness lies in doubling or tripling the hme divers can stay under water. (MFW /BSCP) 
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62. 
ANONYMOUS. 

Fiberglass minisub unveiled in Germany. 
Oceano!. Int. 5: 14; Jan. 1970. 

A one-man fiberglass submersible, 10 ft 2 in long, 4 ft 6 in high, weIghing 1,365Ibs, has been put on the 
market in Germany. It has two 500 W motors, can travel at 6 mph on the surface, and dIve to 160 feet. It has 
a seven-hour endurance limit. (MFW/BSCP) 

63. 
ANONYMOUS. 

$ 7 A-million ocean simulation facility being built. 
Oceano!. Int. 5: 11; Jan. 1970. 

The Ocean Pressure Simulation Facility In Panama City, Florida WIll have the ability to test man and machine 
at a simulated depth of up to 2,000 feet. An upper chamber complex WIll consist of two dry chambers 8 by 
12 feet, and a control room; below is a 15 by 30 foot wet chamber. The chambers can be used separately or 
together. In the latter case they can simulate a Sealab-type experiment, WIth living space and underwater 
workIng space adjOIning it. The wet chamber can accommodate most two- or three-man submersibles. 
Salinity, temperature, turbIdIty and light level can be controlled to sImulate any underwater condItion. 
Oosed circuit television will monitor all chambers. (MFW/BSCP) 

64. 
ANONYMOUS. 

Aquasonics 420 system provides reliable, low cost communication. 
Sea Horse 4:8; Feb. 1970. 

The Hydro Products model 420 diver communication system, for use between diver and diver or diver and 
surface, consists of a belt-mounted transmitter and a receiver that is normally mounted to the faceplate strap. 
The surface station is a self-contained transceiver for two-way wireless communication. Components of the 
system can be mounted on the outside of the chamber of a tethered diving bell, for use as a back-up 
communIcation system. (MFW/BSCP) 

65. 
ANONYMOUS. 

Mini-mini sub developed by Optics and Acoustics Systems Division swims and investigates. 
Seahorse 4: 10; Feb. 1970. 

Entue item quoted: A mini-mini sub developed by Dillingham's Optics and Acoustics Systems Division is a 
valuable investigative tool for deep-water underwater exploration. The maneuverable underwater video system 
dubbed La Tortuga (Turtle) by its inventors because the small, compact system moves steadily and methodi
cally through the water and drops egglike steel balls for ballast, allows close examination of heretofore 
inaccessible underwater areas. The maneuverable underwater video system consists of a television camera and 
light, ballasted to neutral buoyancy in a syntactic foam housing. It is remotely controlled by an operator in a 
dry environment who observes its progress through the water by watching a monitor that broadcasts the 
picture from Tortuga's camera. Multiplexed commands to Tortuga run through a small neutrally buoyant 
tether cable. Four submersible pump Jets provide propulsive power. 

66. 
ANONYMOUS. 

The Model 303 diver inspection system. 
Seahorse 4:4; Feb. 1970. 

The Model 303 diver inspection system has gained widespread acceptance throughou t the industry because of 
its reliability and simplicity of operation. The system includes a completely self-contained TC303 "Hydro 
Eye" camera, SC303 splashproof system control unit and an LT8 thallium iodide light, well known for its 
unsurpassed water penetration characteristics. The system control unit includes monitor, camera power 
supply, and light ballast, all contained in a compact case. Operatiollal accessories provide for video recording, 
remote pan and tilt controls and surface-to-diver communication. (Author) 
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67. 
ANONYMOUS. 

Diving equipment (helmets, belts, divers' dress, etc.). 
Army Test Eval. Command Rep. MTP-I0-2-192, 31p. Mar. 23,1970. 
(AD 871 ,349) 

This Engineering Test Procedure describes test methods and techniques necessary to determine the technical 
performance and safety characteristics of diving equipment, as described in Qualitative Materiel Requirements 
(QMR), Small Development Requirements (SDR), Technical Characteristics (TC), and their suitability for 
service tests. The diving equipment is categorized as: surface-supplied diving equipment; self-contained diving 
equipment, including self-contained underwater breathing apparatus (scuba); and diving accessories. (Author) 
(USGRDR) 

68. 
ANONYMOUS. 

Diving equipment, scuba. 
Army Test Eval. Command Rep. MTP-IO-3-213, 30p. Mar. 24,1970. 
(AD 870,034) 

The Army service test procedure describes test methods and techniques necessary to determine the degree to 
which self-contained underwater breathing apparatus (scuba) diving equipment, and associated tools and 
equipment, perform their functions as described in qualitative materiel requirements, small development 
requirements, military characteristics or other developmental criteria, and to ascertain the suitability of these 
items and their maintenance packages for service use by the Army. (Author) (USGRDR) 

69. 
ANONYMOUS. 

DSRV-l: sub with a humane mission. 
UnderSea Technol. 11: 28-30; Mar. 1970. 

The launching of DSRV-l is announced. The budgetary problems of the DSRV program are discussed. Among 
them are the difficulty of fabricating and welding HY-40 steel, and the fabrication of the fiberglass outer skin. 
Weight limitation is an Important consideration. Three planes are required to carry the DSRV to the scene of 
operation-one for the vessel itself, one for its LTV (Land Transport Vehicle) and one for the crew and 
support equIpment. The DSRV should be able to complete a submarine rescue mission within 60 hours, 
carrying 24 men at a time. DSRV-2 is nearing completion. The need for the originally planned number of six 
DSRVs, as opposed to the two now budgeted for, is emphasized. It is pointed out that, with six vessels, three 
would remain on alert at their respective submarine bases, while the other three could be used in valuable 
secondary missions. (MFW /BSCP) 

70. 
ANONYMOUS. 

Helium speech unscrambler synthesizes voice spectrum. 
Oceanol. Int. 5:38; Mar. 1970. 

Entire item quoted: DevIce for deep-sea divers unscrambles garbled helium speech and shifts voice frequencies 
back where they belong. The experimental "vocoder" from IBM's development laboratory in LaGaude, 
France, contains a bank of active filters that scan the upward-shifted frequencies of helium speech from 400 
to 12,000 Hz. Umt continuously analyzes the dIver's vOIce spectrum and synthesizes appropnate corrections 
to produce a close approximatIOn of hIS normal speaking voice. 

71. 
ANONYMOUS. 

Troisiemes Journees Internationales d'Hyperbarie et de Physiologie Subaquatique de Marseille. 
[Third International Conference of Hyperbaria and Underwater Physiology of Marseille] . 
Bull. Medsubhyp 2:29-31; Mar. 1970. 

ThIS conference took place on June 8 through June 11. The main subjects dealt with at the vanous sessions 
were: (1) The great depths; (2) Carbon dIOXIde and the problems of confinement; (3) Hyperbanc phYSIology 
and phYSIOpathology; (4) Decompression sickness; (5) Hyperbanc oxygen and cerebral circulatIOn; (6) Hyper
bansm and organ conservation. ScientIsts from the Umted States, England, France, Italy, Germany, Sweden, 
Norway, SWItzerland, Canada, Bulgana and MeXICO partICIpated. ApproXImately 50 papers were read. 
(MFW/BSCP) 
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72. 
ANONYMOUS. 

Third International Symposium on Underwater Medicine. 
Bul!. Medsubhyp 2: 18; Mar. 1970. 

The program of this symposIUm, to be held at La Spezia, Italy, June 19-21, 1970, was planned as follows: 
First session: Human hyperbaric physIOlogy; Progress in the treatment of decompressIOn sickness; Long-range 
pathological consequences of diving; Underwater ergonomy; Prevention of heat loss; Diver monitoring. 
Second session: Diving aCCIdents and legal responsibility (especially in internatlonal waters); First aid and 
rescue; Standardization and control of equipment; Non-saturation divmg: work-rest cycles, selection of divers, 
(equipment and) safety. Third session: Saturation diving: saturation and decompression atmospheres, environ
mental health, work-rest cycles, supply and communication, food, safety. (MFW/BSCP) 

73. 
ANONYMOUS. 

Underwater acoustics. 
Nav. Res. Rev. 23:23-24; Mar. 1970. 

The program in underwater acoustics, carried on by Dr. John C. Steinberg and associates at the UnIVersIty of 
Miami, under ONR sponsorship is concerned with understanding relationships between variations m the 
amplitude and phase of transmitted sound waves and variations in the environment. The environment includes 
the water column and bottom, the atmosphere, and the air-sea mterface ... Contmuous wave signals of 420 
Hertz are transmitted across the Straits of Flonda on a contmuous basis from a fixed projector off Miami, to 
fixed hydrophones located at distances of three, seven, 42, and 43 miles from the proJector. By phase 
coherent detection, both the amplitude and the phase of the sound received at the hydrophones are obtamed 
as functions of time ... The short-penod phase variatIOns mclude penodicities of a few seconds and a few 
minutes associated, respectlvely, with surface waves and interval waves. Their magnitudes (double amplitude) 
range from 20 to 90 degrees of phase shift ... Long-penod vanatlons show periodiCities associated with the 
tides (12 and 24 hours) and with weather changes and the passage of cold front (two to 15 days). Periodicities 
ill the latter range also appear in the variations of wind veloCIty, barometric pressure, and air temperature for 
the same time interval ... The tidal variations range from two to 12 phase cycles of 360 degrees each. 
Weather penodicities showed magnitudes of ten to 50 phase cycles ... With the extension, for the first time, 
of phase measurements over an interval of a year, a strong 27-day penod appeared in the record. It is believed 
to be associated with the period of lunar declination (27.3 days) and was stronger m late March. Its magnI
tude was some five times greater than that of the daily period associated with the tide. (from the author) 

74. 
ANONYMOUS. 

Several nations' divers meet and compare notes. 
Oceano!. Int. 5: 14; April 1970. 

A bnef account IS given of the Equipment for the Working Diver Symposium held at Battelle Memorial 
Institute. Four hundred and fifty divers, engineers, and medical researchers exchanged Ideas on closed, open, 
and cryogenic scuba systems, heating methods, and salvage techniques. The French report dealt with contin
uous decompression procedures, heating, a closed-circUit breathing unit for use with a personnel transfer 
capsule, and hydrogen-oxygen breathing studies with animals. It was generally agreed that to date the 
hot-water method is the most satisfactory suit-heatmg method. (MFW!BSCP) 

75. 
ANONYMOUS. 

Possible causes of decompression sickness described. 
Nav. Res. Rev. 23:27;May 1970. 

An ONR contractor, Dr. A- T.K. Cockett from the Umversity of Rochester, has constructed an etIOlogical 
picture of the development of decompression Sickness based on the similarities of the clinical symptomology 
of fat embolism and shock to that seen in decompression sickness. Dr. Cockett believes that nItrogen bubbles 
mjure the liver such that it releases unstable lipids (fats) which may fonn emboli. The sludging of red blood 
cells, sequential to the presence of lipids and bubbles in the blood, initiate a shock reaction. Dr. Cockett uses 
heparin to break down lipids accumulating into fat emboli. Shock is prevented by expandmg the plasma 
volume with dextran. Dextran also helps prevent the chemical reactions leading to blood clots. Dr. Cockett 
has also designed and used a radioisotopic lung scanning device for localizing fat and gas emboli in the lungs. 
These methods have been successful in alleviating decompression sickness in dogs, monkeys, and humans. 
(From author) 
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76. 
ANONYMOUS. 

UK divers establish a new world record at 1500 ft. 
Underwater Sci. Technol. Inform. Bull. 2:3; May 1970. 

A brief account is given of a record 1,500 foot dive carried out at the Royal Naval Physiological Laboratories 
at Alverstoke. The dive was undertaken to ascertain whether or not men can actually live and work below 
1,200 feet, which point had been considered a possible depth barrier as a result of the unfavorable outcome 
of a previous experimental dive. The subjects were taken to 1,500 feet in easy stages, and remained there for 
ten hours. The physiological, psychological, and physical data collected had not been processed at time of 
writing. Light physical work was performed at 1,500 feet; various psychological tests were also taken. 
(MFWjBSCP) 

77. 
ANONYMOUS 

Deep Quest begins dives for U.S. Navy. 
Underwater Sci. Technol. Inform. Bull. 2:5; June 1970. 

The current 20-dive ocean bottom survey being carried on by the research submersible Deep Quest (Lock
heed) is briefly described. The purpose is to study a 600-foot-deep area in the Santa Barbara Channel, which 
is the proposed site of SEACON, which will research methods and tools for sea-floor construction. Cable 
routes will also be investigated up to a depth of 6,500 feet. One major purpose of the mission is to 
demonstrate the surveying capability of a manned and fully equipped submersible. (MFW jBSCP) 

78. 
ANONYMOUS. 

Down to the sea in style. 
Time 95(22):58-62; June I, 1970. 

This brief article traces the development of women's diving suits from the first dry models through the wet 
suits developed under the supervision of Cousteau, whIch were more practIcal from the standpoint of warmth, 
but equally ugly because they had to be black. The current wide diversity of colors and patterns is made 
possible by a protective nylon knit fabric that adheres to the neoprene and protects it from the dye. 
lllustratlOns of several types of currently available women's dIving SUIts appear to be more decorative than 
practIcal. (MFW jBSCP) 

79. 
ANONYMOUS. 

Dry run before wet dive clears path for "Aeglr." 
Oceano!. Int. 5:23; June 1970. 

To prepare for the underwater dIve (see anonymous entry entitled "Makai's Aegir habItat makes good 5l6-ft. 
dIve) fIve mvers compressed to a simulated depth of 580 feet In 15 hours and ten minutes. They remained at 
bottom pressure for 39 hours. DecompressIOn was marked by only one very siJght case of bends. One dIver 
alternated breatlung pure oxygen and compressed air during decompression, and fImshed ahead of the others 
Three types of breathIng eqUIpment were used: the Drager mIxed-gas umts, the Beckman closed-cirCUIt 
Electrolung, and open-clfcUlt SwedIsh apparatus. The last named will be used should a fast exit from the 
habitat become necessary. The habitat IS deSIgned to support SIX men for 20 days at 600 feet, but thIS dIve IS 
expected to last three to four days, at a depth of 520 feet, whIch happened to be the only depth In the area at 
whIch a SUItable shelf has been found. (MFW /BSCP) 

80. 
ANONYMOUS. 

FIfth symposIUm of the Underwater Association. 
Underwater SCI. Techno!. Inform. Bul!. 2:3; June 1970. 

In this summary of tile symposium several Items concerned WIth dIVIng and underwater medIcine are noted A 
SwedIsh dIVIng SUIt, UmsUlt, (AquaSport, Goteborg, Sweden) was demonstrated; a one-pIece dry SUIt WIth 
vanable alr volume, It IS practIcable for use In SwedIsh waters all year around. Papers on underwater medICIne 
and underwater technology were read. The RUSSIan underwater laboratory Chernomor-2 was descnbed, and a 
paper on saturatIOn dIVIng techmques in RUSSIa was read Films of the recent 1,500-foot dIve conducted at 
Alverstoke were shown, and the momtonng equipment and testll1g methods were dIscussed. (MnV /BSCP) 
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81. 
ANONYMOUS. 

New diving system. 
Underwater Sci. Techno!. Inform. Bull. 2:4; June 1970. 

The "Abalone" diving system is described and illustrated. It has been developed for the U.S. Navy by 
Westinghouse. It is a semi-closed circuit, system designed for a helium-oxygen mixture, but adaptable to other 
mixtures. It is designed particularly to reduce diver effort, through better placement of breathing bags and 
exhaust valve, and to give better swimming stability because of the proximity of the center of gravity and the 
center of buoyancy. It is lighter in weight and simpler to get into and out of and easier to carry and to store, 
than previous models. (MFW/BSCP) 

82. 
ANONYMOUS. 

Research on underwater speech and hearing problems. 
Nav. Res. Rev. 23:24; June 1970. 

The Physiological Psychology Branch of the Office of Naval Research is supporting a program of research on 
underwater speech, being carried out by the Communication SCIences Laboratory. Among areas being mvestI· 
gated are underwater speech production, reception and sound localizatIOn, commumcatlOn aids, phonatIOn 
and sound localization in dolphins, etc. A Diver CommunicatIOn Research System (DlCORS) controls dIver 
posItioning, stimulus presentation, and diver response. (MFW /BSCP) 

83. 
ANONYMOUS. 

Tektite II begins seven month programme. 
Underwater Sci. Techno!. Inform. Bul!. 2:3-4; June 1970. 

The current Tektite II experiment is bnefly descnbed. The first 14-day missIOn has been accomplIshed. 
Seventeen mIssions of from two weeks to 20 days are planned; ten will be at 50 feet and seven at 100 feet. 
Behavioral and biomedical teams will keep the participants under constant surveillance. It IS noted that during 
the first mission, tensions developed that would be of interest to the behavioral sCIentIsts. New equipment 
being tested includes communication and navigation equipment, swimmer propulsIOn systems and long
duration closed-cycle breathmg apparatus. Tektite II consists of two 18-foot by 12'f:,-foot steel cylinders, 
connected by a tunnel 414 feet m diameter, restmg on a rectangular structure ballasted WIth scrap iron. It can 
accommodate five. A second, two-man habItat will occasionally be used at 100 feet to study effects of 
mtrogen-oxygen mixtures in saturation divmg at greater depth. (MFW/BSCP) 

84. 
ANONYMOUS. 

World record UK dive. 
Underwater Sci. Techno!. J. 2:59-61; June 1970. 

The two-week, 1,500-foot record stimulated dive at Alverstoke is described. The 2,250-foot dry-chamber was 
equipped with especially heavy insulation to maintain temperature at 30° C, and with an effective helium 
voice un scrambler. The divers were taken to 600 feet for 24 hours, to 1,000 feet for 24 hours, to 1,100 and 
1,200 feet for one hour each, to 1,300 feet for 24 hours, to 1,400 feet for one hour, and finally to 1,500 feet 
for ten hours. Minor helIum tremor and dizziness were experienced. Processing of the extensive physical, 
physiological and psychological data has not yet been completed. Blood biochemistry investIgation was 
extensive; flUId intake and output was recorded and unnalysis was made every 24 hours. RespiratIOn, lung 
function, alveolar CO2 and °2 , EEG from scalp electrodes, ECG and pulse rate from sternal electrodes, were 
all recorded. Blood pressure and oral temperature were taken by the dIvers themselves. Tremor was measured 
by a transducer on a finger. PsychologIcal tests included ball bearing tests, peg·board tests, VISUal analogy 
tests, touch tests, and SImple arIthmetIc problems. Tests were earned out at each stop, WIth four hours of 
performance and four hours of respIratory tests at 1,500 feet. DecompressIOn was marked by only very minor 
disorders which were qUIckly overcome by bnef recompressIOn periods. It IS stated that the successful 
completion of this dive IS the most encouragmg single achIevement to date m the progress toward continental 
shelf exploration. (MFW /BSCP) 

85. 
ANONYMOUS. 

Guppy goes to Alaska following certification. 
Oceano!. Int. 5:27; July 1970. 
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The two-man submersible Guppy, built by Sun Shipbuilding and Dry Dock, is exploring the Alaskan 
continental shelf. It has qualified by completing an unmanned hydrostatic dive to 1,100 feet and a 
manned dive to 625 feet. It has a 6-inch HY-I00 steel pressure hull, a 16-inch hemispherical viewport, and 
two forward 8-inch viewports. It can move in all directions, and also hover. (MFW/BSCP) 

86. 
ANONYMOUS. 

Makai's "Aegir" habitat makes good 516-ft. dive. 
Oceanol. Int. 5: 21; July 1970. 

Six divers spent 125 hours at a depth of 516 feet in the Makai Undersea Test Range habitat "Aegir." The 
atmosphere consisted of 1.8% oxygen, 7% nitrogen and the remainder helium. During excursion dives, the 
breathing mixture was 10% oxygen and 90% helium because of the heavy work load. All tasks were satisfac
torily completed but difficulties occurred in bring the habitat to the surface. (MFW /BSCP) 

87. 
ANONYMOUS. 

Oceanology International's 20 pacesetters for the 1970's. 
Oceano!. Int. 5:28-50; July 1970. 

This is a review of the accomplishments and capabilities of 20 leading firms in the field of undersea technol
ogy. Among those that have contributed most to areas connected with diving and underwater medicine are 
the following: General Electric Co. (Tektite I and II, closed cycle breathing apparatus, developed into the 
Navy Mark 10 diving unit); the Ocean Research and Engineering Center of Westinghouse Electric Rop. (a 
1,500-ft-depth capability hyperbaric facility contaimng a "wet pot" where the Navy has carried out its 
underwater physiology studies since abandonment of SeaLab III; underwater breathing apparatus and the 
Cachalot saturation diving system; the Mark 11, "Abalone" diving system, which consists of a backpack 
mounted within a plastic shell, WIth the breathing bags against the diver's back; submersibles Deepstar 400, 
Deepstar 3,000 and Deepstar 20,000, the last of which is under construction); Lockheed Aircraft's Ocean 
Systems group (Deep Quest, DSRV-l, DSRV-2, and the postponed DSSV); Ocean Systems, Inc. (Edwin 
Link's early saturation dIving expenments, many firsts in extending diving capabilities-the first dry dive to 
650 feet in 1965, a working dive in 1967 to 730 feet using the ADS III system, development of the ADS IV 
divmg chamber deSIgned for lock-out operations to 1,000 feet, plans to extend depth capability to 1,500 
feet); U.S. Divers Company, a subsidiary of Au Liquide, France, the aqualung regulator of Cousteau, the 
improved wet suit whIch combines neoprene WIth a covering of nylon, eqUIpment for Cousteau's expeditions, 
feedback from which has resulted in product Improvement); Hydro Products of the Dillingham Corp. (under
water lights and TV equipment, underwater communicatIOns systems, underwater photographic equipment); 
Taylor Diving and Salvage Co. of Brown and Root (underwater habitat for welding operations, 2,200 ft-depth 
capability hyperbaric chamber, training for saturated working dives to 650 feet). (MFW /BSCP) 

88. 
ANONYMOUS. 

Taylor hyperbaric complex simulated 2,200-ft. depths. 
Oceanol. Int. 5: 15-16; Aug. 1970. 

Taylor DIving and Salvage Company of New Orleans, a subSIdiary of Halliburton Co., IS the largest of its kind. 
It consists of a two-story main chamber 12 feet m diameter and 23 feet hIgh, whIch leads into a 7 by 13 foot 
chamber on the second story level, which is in turn connected to a spherical entry chamber 7 feet m diameter. 
Both wet and dry environments can be simulated and temperature controls range from equatorial to Arctic. 
The facility has been tested to 1,000 feet and it is expected that dIvers will be working at SImulated depths or 
1,800 feet by the end of 1971. (MFW/BSCP) 

89. 
ANONYMOUS. 

JANUS. 
Bull. Medsubhyp 3:2; Sept. 1970. 

In Janus II, tbree dIvers performed difficult tasks at a depth of 253 m, makmg 13 dives, usually two per day, 
m a divmg bell. They completed 35 hours of work m eIght days. The longest penod that a dIver actually 
remained in the water was three hours, nme minutes. The deck chamber was kept at 200 m simulated 
pressure. DecompressIOn took 97 hours; pure oxygen was not used. ThIs represents an Improvement over 
prevIOus decompressIon times. EmphasIS was placed on phYSIOlogIcal and technical preparatIOn, WIth particu
lar attention to protectIOn agamst cold. It was the first occasIOn on whIch breathmg gas was reheated, a 
mea~ure whIch IS conSIdered m large part responSIble for the success of the experiment. The project was under 
the dlfectlOn of Doctors Dclauze, Fructus and Agarate. (MFW /BSCP) 
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90. 
ANONYMOUS. 

NRL develops hydrocarbon analyzer. 
Nav. Res. Rev. 23: 11; Sept. 1970. 

Naval Research Laboratory scientists have developed a total hydrocarbon analyzer for monitoring organic 
contaminants in closed atmospheres. Prototype units proved successful when checked out on a Navy sub
marine, and commercial umts have been bUilt. The Total Hydrocarbon Analyzer (THA) will momtor the 
ship's atmosphere for hydrocarbons, refrigerant gases, and other organic contaminants which in the past could 
only be momtored by sending samples to the lab after the ship returned to port. The instrument IS based on 
the principles of gas chromatography. (CWS/BSCP) 

91. 
ANONYMOUS. 

Westinghouse dedicates "Deepstar-2,000" and "Midwife." 
UnderSea Technol. 11: 19; Sept. 1970. 

Deepstar-2,000 and its support catamaran Midwife have been dedicated In San Diego. The submefSlble carnes 
a crew of three and operates at 2,500-foot depths. Of particular Interest are the photographic capability and 
the automated data-logging system of Deepstar-2,000. Midwife can be disassembled, thus making It possible 
to transport the two vessels anywhere. (MFW /BSCP) 

92. 
ANONYMOUS. 

Seeking oneness with the undersea world. 
Sci. News 98:283-284; Oct. 3, 1970. 

As compared with the SeaLab experiments, which aimed solely at demonstrating the feasibility of saturation 
diving, Tektite 2 has been mmed at enabling marine scientists to work underwater for long penods. One of the 
most important new developments is the General Electric rebreather, greatly supenor in safety features to 
earlier rebreathers. Being virtually foolproof, It can be used even by scientists who are not accustomed to 
diving; they can thus observe manne life without the impediment of the disturbing bubbles that are emitted 
from scuba-type equipment, and can also stay In the water longer WIth a smaller supply of oxygen, since it is 
reused. It is noted that the underwater habitat at 50 feet will never be economically feasible until It is made 
autonomous, Since the cost of surface-operated life support systems is so high that, at this depth, it is more 
feasible to operate directly from the surface. However, the cost-effectiveness curve of the habitat rises sharply 
as the depth increases, and the outcome of the Minitat operations, which will go to 100 feet, is eagerly 
awaited. (MFW/BSCP) 

93. 
ANONYMOUS. 

Navy expresses interest in sub launch method. 
Oceanol. Int. 5:8; Nov. 1970. 

A new method for launching and recovering research submersibles is being developed at the Makai Undersea 
Test Range in Hawaii. A launch and recovery transport (LRT), consisting of a catamaran raft With pontoons 
that can be flooded and blown dry, will be towed by a support ship. The submersible will be chmned into the 
cradle. Divers will submerge the LRT to a depth of 55-60 feet, and then unchain the submefSlble. The LRT 
will then be raised by blowing the pontoons. When it is lowered for recovery, divers direct the submersible 
into the cradle and secure it. This method has been satisfactorily demonstrated on many occasIOns with the 
submersible Nekton, in seas as heavy as state four. (MFW /BSCP) 

94. 
ANONYMOUS. 

Navy to shift schools for divers to San Diego. 
Oceanol. Int. 5:12; Nov. 1970. 

All Navy diving schools will In the future (within five years) be located In the San Diego area, because of the 
existence there of naval and research support and also because of favorable clunatic and oceanologlcal 
conditions. The training is now divided between this area and Little Creek, Virginia. Consolidation should 
furnish an economical means of upgrading training quality and keeping Navy divers up-to-date on diving 
technology developments. (MFW/BSCP) 
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95. 
ANONYMOUS. 

Lung damage by oxygen. 
Lancet 2: 1292-1293; Dec. 1970. 

After long periods of continuous breathing of high concentrations of oxygen at atmospheric pressure, struc
turallung damage, with congestion, patchy atelectasis, oedema and intra-alveolar hyaline membranes is similar 
in both animals and man. Widening of the alveolar/arterial oxygen tension difference (A-a D02 ) is characteris
tic of the condition. Pulmonary embolism, aspiration pneumonia, pseudomonas infection or pulmonary 
oedema can give a similar clinical picture ... pulmonary toxicity is not improved by intravenous diuret
ics ... however, reduction of the inspired oxygen concentration can lead to gradual resolution of these 
clinical, radiological and functional abnormalities ... It is still uncertain how the lung is damaged by 
oxygen ... Surfactant ... must be continually regenerated by the expansion of the alveolar surface in breath
ing ... Oxygen poisoning ... [can cause] surfactant inactivation [which could] lead to the changes de
scribed ... The importance of surfactant inactivation has been questioned ... Human lungs resists oxygen 
poisoning more easily than those of animals, and the lesions described may not in fact represent oxygen 
toxicity in man. (Author) 

96. 
ANONYMOUS. 

Make strides in quest for seawasp antivenin. 
Oceano!. Int. 5: 16; Dec. 1970. 

An antivenin to combat the sting of the seawasp (Chironex fleckeri) has been developed by the Common
wealth Serum Laboratones in Australia. It is thought that many deaths attributed to drowning are actually 
caused by the sting of this deadly member of the box jellyfish family. The antivenin has been used with 
success, but the laboratory is currently working on an antitoxin for immunization, since the venom acts so 
quickly that the antivenin frequently cannot be administered quickly enough to be of any help. (MFW /BSCP) 

97. 
ANONYMOUS. 

Physalie V. 
Bull. Medsubhyp 4: 11, 14; Dec. 1970. 

This operation was part of the program of deep submarine penetration by man conducted by the [French] 
National Center for Oceanic Exploration (CNEXO), co-financed by that organization and by COMEX. 
Physalie V was carried out by two divers in caissons of the Hyperbaric Experimental Center, Marseilles, in a 
simulated dive to 520 m in stages beginning 15 November [1969] with return to free air 28 November. They 
passed six hours eIght minutes below 500 m, 37 hours 28 mmutes below 457 m, 64 hours eIght minutes 
below 400 m, five days one hour 48 minutes below 300 m. The stages are reported in detailed sequence. The 
directors of the operation set the curve of compressIOn In relatIOn to the frontIer of the nervous syndrome of 
high pressures, based on previous findings from OperatIOn Physalie, 1968, Janus II and others. The results 
indicated that signs of the nervous syndrome of high pressures begin to appear at about 460 m with net 
increase of theta waves In the EEG, net increase of tremor, and lowering of the level of vigilance. The 
syndrome, in spite of strict maintenance of the compression curve was confirmed. It IS accentuated around 
500 m but does not seem necessarily to constitute an msuperable barrier in the 500 to 600 m zone. The 
symptoms observed, wlule they reveal the evolution of a physiopathological alterant of the nervous function 
which is unavoidably aggravated by increasing depth, seemingly, at the zone explored (518 m) exerted only a 
moderate influence on the behavior and the work capacity of divers. (MP/BSCP) 

98. 
ANONYMOUS. 

Rumors of two accidents with rebreather accurate. 
Oceano!. Int. 5:14; Dec. 1970. 

An account IS given of two dIVIng fatalItIes that occurred whIle the vIctIms were using the Electrolung closed 
cycle rebreatlung deVIce. In both cases, the deaths were attributed to diver error by the manufacturer, 
Beckmann Instruments' OceanIc EqUIpment ActIvity. In the first case, the dIver, who was usmg a 50-50 au 
hehum dIluent for the oxygen, descended to 310 feet when his hmlt was supposed to have been 250 feet. 
According to hIS companIOns, who signaled him to ascend, he apparently became unconscious, then drifted 
downwards. HIS body was not recovered. The other case occurred In relatIvely shallow water. The dIver's 
body was recovered at 35 feet; It was discovered that the solenoid power oxygen SWItch was turned off. The 
vIctIm apparently thought he had Injected enough oxygen at the begmmng of the dIve and would be able to 
add more manually as needed; it appeared that he had mISjudged hIS oxygen consumptIOn and dIsregarded the 
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oxygen alarm, which was heard to functIOn. He fainted from hypoxia, dnfted upward and suffered an 
embolism, which was responsible for hIs death. (MFW/BSCP) 

99. 
ANONYMOUS. 

Taylor dives set new "wet" depth record. 
UnderSea Techno!. 11: 10; Dec. 1970. 

A new world record of 1,100 for "wet" diving was established by five divers from the Taylor Diving and 
Salvage Co. The purpose of the exercise was to test a new General Electric c1osed-cyc1e breathing device. This 
was the first test of any apparatus made in 29° F water at 1,000 feet. Previous tests had been made either in 
wann water at comparable depth, or m cold water in shallow depths. (MFW/BSCP) 

100. 
ANONYMOUS. 

Tektite II sets new records, sounds but one sour note. 
Oceano!. Int. 5: 8; Dec. 1970. 

ThIs is an announcement of the tennination of the Tektite II proJect, which totaled 890 man-days of 
underwater activity. French and Gennan scientists participated m one of the final mISSions, 17-50, during 
whIch sCIence attaches from 21 countries made a three-day inspectIOn of TektIte, which had operated for two 
years WIthout significant problems. Mimtat missions, whIch were to go to 100 feet, were cancelled after many 
postponements, due to structural deficienCIes in the two-man habItat's catamaran pontoon system as well as 
in the support ship. (MFW/BSCP) 

101. 
ANONYMOUS. 

NCEL Ocean Engineering Program, FY 1971. 
Port Hueneme, Calif., U.S. Nav. Civil Eng. Lab. 1971, 64p. 
(AD 722,669) 

Contents Manpower, funding contracts; Undersea equipment and mstallation; Diver construction and salvage; 
Seafloor SOlis and foundations; Undersea environment effects; Undersea environment simulation; Ocean struc
tures; and Documentation. (GRA) 

102_ 
ANONYMOUS. 

News release 1971-9. 
Miami, Fla., Univ. Miami, 1971. 

Scientists and engmeers at the Rosentiel School of Marine and AtInospheric Science of the University of 
Miami are sending and receiving continuous waves of sound across a fixed range through miles of seawater for 
periods as long as 25 months m an effort to establish and describe relationships between variations in the 
amplitude and phase of transmitted sound and variations in the ocean environment. The way a deep-pitched 
hum emanating from an underwater loudspeaker on one side of the Gulf Stream sounds by the time it reaches 
sensitive recording instruments on the other side can tell them a lot about conditions in between. A measure 
of the success of project MIMI was the recent announcement by Dr. F.G. Walton Smith, Dean of the School 
of Marine and Atmospheric Science, of the extension of the acoustic propagation study into the west central 
Atlantic, from Eleuthera in the BalJamas to Mer Bennuda, a sound path of 750 miles. Dr. Smith called the 
deep ocean study a natural outgrowth of the acoustical-environmental research initiated in the Straits of 
Florida, and lauded the multidisciplinary enterprise that made it possible. Dr. Scott Daubm, head of ocean 
engineering at the School, described the project as developmg a "macro-tool" that will enable marine and 
atmospheric scientists of the future to recognize large scale environmental phenomena-circulatIOns of the 
sea, rur-sea interactions-that ordinarily require many observations over long periods and vast dIstances. 
(Author) 

103. 
ANONYMOUS. 

1971 Offshore Technology Conference, April 19-21, Houston, Texas. Preprints. Volumes I and 
II. 

Published by the Conference, 1971. 1,853p. 

These preprints contain several papers concerned with diving and underwater physiology. These will be found 
under the following author entries: Adams, R.L.; Bennett, P.B.; Elliott, D.H.; Pesch, A.1., R.G. Hill and W.K. 
Klepser; Slack, D.S.; Wardle, H.; Warren, B.1., T.M. Angel and R. Gray. (MFW/BSCP) 
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104. 
ANONYMOUS. 

Navy completes 8S0-ft. working dives. 
UnderSea Technol. 12: 13; Jan. 1971. 

In late 1970, the Navy completed its year-long Operation Deep Dive. In a series of dives, two of which went 
to a depth of 850 feet, the Mark I Deep Dive System was used. The system can house and support two teams 
of divers from the deck of a ship and transport them to and from work sites of 850-foot depth. The system is 
completely self-contained, consists of seven modular units, and is air transportable. (MFW /BSCP) 

105. 
ANONYMOUS. 

DSRV-l ready for certification. 
Oceanol. Int. 6:21;Feb. 1971. 

Entire item quoted: World-wide rescue for stranded submarines is one step closer to realization. DSRV-l 
reached her design depth of 3,500 feet in a two-hour test dive 15 miles off San Diego on January 14. The 
Navy can now certify the 38-ton rescue vehicle for operations at this depth. DSRV-l will begin mating tests 
off San Oemente Island in a few weeks, using an adjustable test rig to simulate a stranded submarine. A 
second DSRV is near completion at the Sunnyvale plant of developer Lockheed Missiles and Space Company, 
DSRV-2 will be launched in San Diego this year. 

106. 
ANONYMOUS. 

Effects of high pressures on blood. 
Nav. Res. Rev. 24:23; Feb. 1971. 

Entire item quoted: A special instrument able to measure changes in the viscosity of blood at the high 
pressures encountered in naval diving operations has been developed by Dr. James Martin, an Office of Naval 
Research contractor at the Newark College of Engineering. The ONR-sponsored study is concerned with the 
effects of high pressure on the viscosity of blood. A change in viscosity could effect the rate of blood flow 
through the capillaries, the rate of tissue perfusion and consequently the rate of gas exchange between the 
blood and tissues. This could be important in tenns of improved decompression schedules for divers. The 
special viscometer devised by Dr. MartIn to perfonn thiS research can operate under high pressure, measuring 
the variations In Viscosity of blood as it flows through the capillaries and as the pressure is changed. Prelimi
nary studIes in glass tubIng at about 50 atmospheres (about 1,650 feet) have shown a significant decrease in 
the VISCOSIty of blood, which was an unexpected result. Much more work has to be completed on thiS 
problem before anythIng defimtlVe can be stated. 

107. 
ANONYMOUS. 

Kawasaki completes two models of "wet" sub. 
Ocean Ind., p.32-33; Feb. 1971. 

Entire item quoted· Kawasaki Heavy Industries Ltd. has used the technical knowledge gaIned In deSignIng and 
constructIng its deep submergence vehicle ShInkaJ to build the wet subs KS-l aJ1d KS-2. Both subs carry two 
divers, operate to a depth of 30 meters, and are deSigned for underwater InspectIOn of ship hulls and other 
submerged objects and structures, or for recreatIOnal purposes. Features of the KS-I ... this sub can be 
equipped with four 12-liter 150-Kg/cm' capacity cylinders. She is constructed of corrOSIOn-reSistant alumi
num alloy, and all maneuvers are perfonned by operatIng a SIngle handle. The sub has a speed of 2 kts. Ballast 
tank: the free-floodIng tank, when blown, gives suffiCient posItive buoyancy to pennit the liftmg of heavy 
objects. Strut attached With roller keeps the sub m posItive buoyancy mode for attachment to shiP'S bottom 
dunng Inspection. DIVers' cylinder tank pennlts extended underwater capability. Tactile antenna allows sub 
to catch obstacles In mid water. SIngle ball marks the vehicle's locatIOn for surface vessel SpeCificatIOns of 
KS-I· Dimensions 3.25 X 0.85 X 1.2 meters; gross tonnage 450 Kg; cruISIng duratIOn 1.3 hours With lead 
battery of DC 42V. SpeCifications of KS-2. The KS-2 IS Similar to the KS-1. The major differences are that 
the KS-2 has a fixed speed and her structure IS not as complicated DimensIOns 3.2 X 0.6 X 1.2 meters; gross 
tonnage 330 Kg; crUisIng duratIOn. two hours With lead battery of DC 24V. 

108. 
ANONYMOUS. 

Takmg a dive for graduate credit. 
Oceano!. Int. 6·24; Feb. 1971. 
The Flonda State umveTSlty system together With the Naval Ship Research and Development Laboratory have 
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inaugurated a training program entitled Scientist in the Sea. The first session has been concluded. Ten divers 
(eight men and two women) completed the ten-week course, which carried 12 selective credits toward a 
master's degree. The students were all competent scuba divers to start with. The training consisted of open sea 
diving to 10o-feet depths, during which all types of diving gear as well as communication and navigation 
devices were tested; also tasks such as pipe fitting were performed. While the students were at work, baseline 
physiological and pUlmonary data were gathered for use in Naval research project. The course will continue to 
be given twice a year, provided funding is available. (MFW/BSCP) 

109. 
ANONYMOUS. 

Underwater holographic viewing system successfully tested by Navy. 
Nav. Res. Rev. 24:20,22; Feb. 1971. 

The idea of combining holography, the term for lensless photography, With acoustics as a technique for 
underwater VIewing offers the advantage of direct optical vIewing and sonar over conventional search and 
surveillance technIques. The system was developed by Bendix Research Laboratories under an Office of Naval 
Research contract and an expenmental operational verSIOn IS bemg mstalled on a deep submersible vehicle. 
The system is capable of producing Images of underwater objects including a three-dImenSIOnal display, over a 
comparatIvely large field of view. (CWS/BSCP) 

110. 
ANONYMOUS. 

Diving deaths increased. 
Oceanol. Int. 6:23; Mar. 1971. 

John J. McAnIff of the UniverSIty of Rhode Island has reported hIS estImate of 100 diving deaths for 1970 
(82 reported as of September 30) as compared with 86 m 1965. Of these, 40% were divers under 21. Scuba 
dIving accounted for more deaths than snorkel dIving. On the whole, fatalities are as frequent wIth expe
rienced dIVers as With novices. (MFW /BSCP) 

111. 
ANONYMOUS. 

Electric anti-shark dart. 
Bioscience 21 #6; Mar. 15, 1971. 

A ten-inch dart with a blade four mches long, and insulated except for the sharpened tIp whIch penetrates 
from the 1. 25 inch square casmg which contains the battery and electrOnIcs CIrcuitry was developed by C. 
Scott Johnson of Naval Undersea Research and Development Center, San Diego, Calif., and H. David Bald
ndge, MSC, USN, of the Naval Aerospace Medical Center, Pensacola, Fla., under sponsorship by the Office of 
Naval Research. The dart is delivered on the end of a standard sea lance and penetrates into any fleshy part of 
a shark, sending an electric current through it. Depending upon the size and species of the shark, the electrIC 
shock eIther kills It instantly or paralyzes It for several minutes. (CWS/BSCP) 

112. 
ANONYMOUS. 

How loss of core temperature affects divers' brains. 
Ocean Ind., p.91; Mar. 1971. 

EntIre item quoted: Divers workmg m frigid water experience problems WIth their memOrIes and ability to 
concentrate, a team of UCLA researchers has found. workmg for extended penods in water of 42°F, UCLA 
researchers Glen Egstrom and Gershon Weltman found It took all their "mental reserves" to assemble a 7-foot 
pipe rack. They compared the effort to that of a drunken dnver who must summon every bit of concentra
tIon pOSSIble to dnve home. They SaId they experienced a loss of memory, forgetting SImple instructIOns and 
mechanIcal skills. 

113. 
ANONYMOUS. 

Virgin Islands plans sea-floor lab. 
UnderSea Technol. 12:7; Mar. 1971. 

Entire item quoted: The U.S. Virgm Islands is planning a permanent ocean-floor laboratory m Great 
Lameshur Bay, St. John. The twin-chamber, mobile habItat, similar to the Tektite design, would have a 
self-contained decompressIOn chamber and operate to a depth of 100 feet. The VIrgm Islands government has 
appropriated $250,000 for the project and expects to get an additional $100,000 from mdustry. Completion 
is expected by the end of thIS year. 
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114. 
ANONYMOUS. 

Diving chamber in Czechoslovakia. 
Meerestechnik. 2: 56 ;Apr. 1971. 

A submersible chamber called Lochness has been built in Czechoslovakia, for use in all types of underwater 
investigation and research. It can function as a submarine, a bathyscaphe, a diving bell or a bathysphere. It 
can be used with air at atmospheric pressure to a depth of 50 meters, to 80 meters when divers are going in 
and out and the atmosphere is brought to ambient pressure, or to 120 meters when the divers remain inside 
the chamber. (MFW/BSCP) 

115. 
ANONYMOUS. 

Strange case of the Alvin lunches. 
UnderSea Techol. 12: 13; Apr. 1971. 

Bologna sandwiches, apples and thermos bottles of soup were recovered from the Alvin after she had been 
submerged for 11 months at 37° F showed no visible deterioration yet they all spoiled after a few more weeks 
in a laboratory refrigerator at the same temperature. Further experiments by Dr. Holger J annasch and 
associates at Woods Hole Oceanographic Institution show that the pressure of 150 atmospheres must be the 
prime cause for inhibiting microbial growth and not the low temperature. They suggest that organic materials 
originating on land and dumped into the deep ocean will not readily be decomposed. (MFW /BSCP) 

116. 
ANONYMOUS. 

Study compares performance of diver versus manipulator. 
Nav. Res. Rev. 24:31; Apr. 1971. 

A study was undertaken by the Electric Boat Division of General Dynamics under the direction of the 
engineering psychology programs of the Office of Naval Research to compare the performance of the diver 
versus manned operation of a submersible's manipulator in accomplishing a variety of tasks. At shallow 
depths under ideal conditions the diver is on the average four times faster than the manipulator, with the 
actual ratio depending on the nature of the task. In sample collection and valve manipulation the diver is ten 
times faster but the manipulator equals the diver's performance in drilling and tapping holes. It was found 
tha t pu shbutton-controlled manipulators were more efficient than Joystick-operated manipulators. 
(CWS/BSCP) 

117. 
ANONYMOUS. 

Deep submergence rescue vehicle (DSRV-2) launched. 
UnderSea Technol. 12:7; May 1971. 

Entire Item quoted: The Navy's second rescue submarine was launched early this month at the Lockheed 
Ocean Laboratory in San Diego. The sub With its IS-man Navy crew and supporting equipment were trucked 
from the Lockheed plant in Sunnyvale for all transport to San Diego and trucked agam to the launch site. 
This airlift-truck exercise is a part of the operational procedure smce the two DSRVs are deSigned for rapid 
deployment anywhere in the world for submarine crew rescue operatIOns. 

118. 
ANONYMOUS. 

A drug for bends. 
Oceanol. Int. 6: 18-19; May 1971. 

Experimental mvestlgations, being carried out by Dr. C. Chryssanthou of the Beth Israel Medical Center, 
under contract to ONR, have resulted so far 10 the discovery of a drug that has prevented decompression 
sickness in animals. The expenment proceeded on the hypotheSIs that a smooth muscle actlvatmg factor, 
released during decompression, sensItizes the smooth muscles of the blood vessels so that they contract when 
stimulated by bradykinin or histamine. An antl-bradykmln, anti-histamine drug, 2-4 phenylplplerazinylmethyl 
cyclohcxanone, was Injected Into obese mice which were then subjected to high pressure followed by fast 
decompressIOn. TheH tissues were gas free, and no symptoms of decompressIOn occurred. The mechanism of 
the drug's prevention of the activatIOn of the smooth muscles IS not fully understood as yet. Further studies 
are bemg made With the hope of uSing the drug on human dIVers. (MFW /BSCP) 
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119. 
ANONYMOUS. 
Hydrogen-oxygen mixture tested for deep-diving. 
UnderSea Techno!. 12:7; May 1971. 

Entire item quoted: Dr. William P. Fife, a professor of biology at Texas A & M is experimenting with the 
mixture of hydrogen and oxygen as a breathing gas for deep diving. The work is going on at the Pasadena, 
Texas laboratories of the J & J Marine Diving Co. in collaboration with Peter Edel, J & J's research director. 
They believe that this mixture will solve the nervous system interference problem which occurs at depths 
below 1,000 ft when using helium-oxygen. The problem with a hydrogen-oxygen mixture is that it is highly 
explosive under normal conditions. However, at a concentration of 97% hydrogen and 3% oxygen, a mixture 
suitable for breathing at greater than 200 ft depths, the oxygen cannot be ignited. The greatest danger is 
during the initial mixing, however, Edel says he has perfected a safe mixing system. 

120. 
ANONYMOUS. 

Scientists dive under ice near North Pole. 
Oceano!. Int. 7:19;May 1971. 

Navy oceanographer-divers completed a series of dives under Arctic Ice over a period of ten days. The 
duratIon of the dives averaged one hour. The chief problem was cold hands; more adequate gloves must be 
developed. Both a wet SUit and a constant volume dry suit insulated With air from the diver's breathing supply 
afforded adequate protection for the rest of the body. Double hose breathing regulators proved more satis
factory than the single hose type, which had a tendency to freeze in the open position. (MFW/BSCP) 

121. 
ANONYMOUS. 

Alvin is back again. 
Oceans 4:72-73; May/June 1971. 

The accomplishments of Alvin before its accidental sinking in October 1968 are summarized: its dive to 6,242 
feet, its lOY. hour submergence, the recovery of the H-bomb off Palomares, Spain at a depth of 2,500 feet, 
the recovery of its own mechanical arm at a depth of 4,400 feet. After recovery by Mizar, it was rebuilt with 
a steel hull, but with plans for a titanium hull in 1972; this will Increase its depth capability to 10,000 feet. 
The well-preserved condition of the lunches aboard Alvin during its ten-month submergence led to research 
on the workings of the life processes in the deep ocean. The experiments have shown that the whole 
metabolism at sea depths is ten to 100 times slower than at the surface. This has implications affecting the 
practise of deep-sea dumping, since the material dumped is removed from the normal phase of recycling by 
nature, and might remain intact for 100 years. Another area of activity contributed to by Alvin is that of 
submarine research. The experience with the H-bomb recovery and the photographic techmques developed by 
Mizar during the Scorpion search made the recovery possible. (MFW/BSCP) 

122. 
ANONYMOUS. 

Diver Training. 
Sea Grant 70s 1:6; June 1971. 

Several Sea Grant-sponsored training programs and publications are mentioned: Safety manuals have been 
published by the University of Michigan and by Texas A & M. A "Scientist-in-the-Sea" symposium was held 
at the UnivelSlty of Florida in April 1971. A 10()'hour scientific diving program was sponsored by Texas 
A & M. The diver training program at Scripps Institution of Oceanography was expanded during the spring 
and summer of 1971. (MFW/BSCP) 

123. 
ANONYMOUS. 

More diving under ice. 
UnderwaterJ. 3:101;June 1971. 

Recently the MacinniS FoundatIOn completed Its second multidisciplinary dIving expedition into the high 
Arctic. Between the 11th and 19th of February, a nine-man team worked at Resolute Bay conducting a series 
of 35 dives beneath 2 m of sea-ice. Resolute Bay is located only 160 km from the north magnetic pole. The 
pnmary objective of the expedition was the continued arctic evaluation of diving eqUIpment and human 
performance. Breathing systems, communication devices and thermal protective suits were evaluated during 
almost 3().man hours of underwater activity. Use of a closed cycle breathing system and a Swedish diving SUit 
confirmed that multi-hour work periods are possible even in remote arctic areas during the harsh mid-winter 
months. It IS believed that several of the dives were the longest (two to three hours) ever made by free-divers 
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beneath polar seas. During the expedition several aspects of underwater human performance were surveyed 
including diver strength and manual dexterity. (From text) 

124. 
ANONYMOUS. 

Respiratory heat loss studied in WOO-foot dive. 
UnderSea Technol. 12:25; June 1971. 

Three divers have completed a 12-day series of simulated dives, plus ten days of decompression, carried ou t to 
measure heat loss in deep water, and to study its physiological effects. The experiment took place at the 
Westinghouse Ocean Research and Engineering Center in Annapolis under the sponsorship of the Office of 
Naval Research and the Navy's Bureau of Medicine and SUJ:gery. Depths ranged from 450 feet, water tempera
tures were kept at 55°F for one day, 45°F for four days and 35°F for eight days, during which time 14 
different measurements were made op each diver. While heated suits enable the diver to maintain skin 
temperature to a fairly satisfactory degree, respiratory heat losses can cause the core temperature to drop so 
that the diver becomes chilled to the point of shivering. Also tested during these experiments were various 
diving apparatus, such as the Westinghouse Abalone closed circuit breathing apparatus. Helium speech experi
ments were also undertaken. (MFW/BSCP) 

125. 
ANONYMOUS. 

Underwater Association: Sixth symposium. 
UnderwaterJ. 3: 140-141; June 1971. 

The first sessions dealt with archeology, geology and marine biology. Then came a session on underwater 
technology, in which papers were read on a diver-transport wet submersible and the use of diver support in 
the recovery of Glona; the "Provisional Code of Practice for Divers" was discussed; a paper was also read on 
diving requirements in the petroleum industry. The final session was on underwater mediCIne and physiology; 
papers were read on the use of computers in sorting out data during simulated deep dives; on the measure
ment of anxiety and efficiency while diVIng; on color perception at various depths; on bubbles in decompres
sion sickness. (MFW /BSCP) 

126. 
ANONYMOUS. 

Diver instrumentation. 
Redondo Beach Cal. TRW Systems Group, Rep. TRW-16416.002, 18p. Aug. 1, 1971. 
(AD 728,065) 

The diver InstrumentatIOn program was imtiated for the purpose of conducting a study leading to the 
development of small, hghtwClght Instruments to be used to momtor physiological parameters of divers. Tasks 
were defined as follows. deSign, fabncate and test sensors to momtor resplfatory heat loss; design, fabncate 
and test a mUltIpurpose dIVer Instrument pack contaInIng power supply, tape recorder, signal conditIOners and 
pressure sensor; package for evaluating a sensor for measunng the partIal pressure of oxygen In a diver's 
breathIng apparatus. (G RA) 

127. 
ANONYMOUS. 

DSRV delivered to Navy. 
UnderSea Techno!. 12:7; Aug. 1971. 

Entire Item quoted. The Navy has offiCially accepted the first Deep Submergence Rescue Vehicle (DSRV-l) 
from Lockheed MISSiles and Spaee Co. SInce Its launch In January 1970, the 50-ft sub has been undergOIng 
trials In San Diego, and has maneuvered and mated With a stncken sub In a simulatIOn test off San Clemente 
Island. The vehicle wIll be operated by Submanne Development Group One In San Diego. A second DSRV IS 
now undergOIng sea tnals at Lockheed. 

128. 
ANONYMOUS. 

Four dIVers to try for 5,000-ft "dry" dive. 
Oceano!. Int. 6:11,13; Aug. 1971. 

This IS a bnef descnptIon of the projected 5,000-ft Simulated dive conducted at the hyperbanc chanlber at 
the Umversity of Pennsylvania's InstItute for Envlfonmental MediCIne, under the dlfectlOn of Dr c.J Lam
bertsen. Nitrogen, neon and helIum arc the gases to be used With oxygen at vanous depths When the pressure 
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is at 1,200 feet, first nitrogen pressure, then neon pressure will be superimposed on the heliox mixture, thus 
duplicatmg an environment of more than 3,000 feet of sea water. The two chief stresses encountered will be 
increased respiratory resistance caused by the increased density of the breathing gas, and limitations of 
exercise tolerance caused by increased airway resistance. Other expected effects are: (1) inert gas narcosis, 
(2) exaggeration of narcosis by carbon dioxide retention, (3) moderate hindrance of intra-alveolar gas diffu
sion, (4) moderate alterations of body fluid volumes, and (5) development of tremors. (MFW jBSCP) 

129. 
ANONYMOUS. 

The French manned-buoy program. 
UnderSea Techno!. 12: 9; Aug. 1971. 

BOHRA II is being built by the Neptune Company for use by France in the Mediterranean, replacmg the 
manned moored BOHRA I which was retired in 1970 after six years of use. BOHRA II will displace 860 tons, 
most of wluch is ballast. The submerged portion will be in the form of a "Froude pole," considered the most 
stable design for heavy seas. The laboratory will consist of several levels, With engine room, generators and au 
compressors at the bottom, then control room, wet lab, dry lab, and cold room, with living quarters for four 
scientists and two crew members above that. It IS expected to be the center for a network of satellite 
unmanned buoys; research will be concerned mamly With oceanography and air-sea interface, but some 
bIOlogical research will be carried out as well. (MFW jBSCP) 

130. 
ANONYMOUS. 

Simulated dives show man can work at 5,000-ft depths. 
UnderSea Techno!. 12:7; Aug. 1971. 

Entire item quoted: On August 31 four men came out of the Umverslty of Pennsylvania's Institute for 
Environmental Medicine high pressure chambers after a 24-day excursion to new record undersea depths. 
Results of the saturation exposure proved that man can work at depths of 5,000 ft. The Wide ranging 
experiment used variatIOns in pressure and detailed comparative study of helium, neon and nitrogen over the 
full range of human tolerance to these gases. Most important for future work, the tests provided for separa
tion of narcotic, viscosity, density and hydrostatic influences. The four divers went to a 1,200 ft sea-water 
simulated depth breathing helium and oxygen. Simulation of the 5,000 ft depth was accomphshed by adding 
neon to the respired atmosphere to provide gas densities equal to that of breathmg hehum at a 5,000 ft depth 
of seawater. The cooperative study, under overall direction of Dr. c.J. Lambertsen, involved more than 60 
medical and scientific professionals representmg seven groups from industry, academic institutions and 
government. A major aspect of the tests was that neon proved to be a respirable gas. 

131. 
ANONYMOUS. 

Texas Tektite: planning a permanent seafloor lab. 
Oceano!. Int. 6: 13; Aug. 1971. 

Texas Tektite was to be activated in September 1971 by the University of Texas Marine Biomedical Institute. 
This short article describes the area and the facility. It consists of two, or possibly three, fixed platforms 
connected by a walkway, and a saturation diving habitat mounted on an elevator. One platform will contam 
laboratory facilities and hving quarters, beneath which will be the habitat. The other platform Will contain 
heliport, docks, and machinery and equipment to handle and service submersibles. (MFWjBSCP) 

132. 
ANONYMOUS. 

"Dry" dive to 5,025 ft yields valuable data. 
Oceano!. Int. 6: 16-17; Sept. 1971. 

The simulated dive reported in a previous issue of thiS Journal has been successfully carned out to 5,025 feet. 
This simulated depth was reached by using neon to produce the pulmonary-respiratory resistance found at 
5,025 feet of sea water. Several advantages of neon as an inert diving gas were brought out: heat loss and 
speech distortion were less than With helium; narcotic effects were slight; it IS plentiful and therefore cheap. 
Nitrogen brought complete failure m the CNS at 400 feet. With neon, the failure was in the respiratory 
system, and the exercise program was aborted. The itching and rash phenomenon was studied during this dive, 
and it is thought that this results from using a lighter gas in the chatnber than in the diver's breathing 
apparatus. Two divers became actively nauseated while breathing nitrogen, before decompression began; the 
cause of this is not certain. This dive resulted in increased understanding on three areas: (1) decompressIOn 
time can be cut by sWitchmg gases properly; (2) improved voice communication results when neon is used; 
(3) data collected on vanous gases will permit the chOice of the best gas for a given operation. This dive was 
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directed by Dr. c.J. Lambertson, and Dr. RW. Hamilton, Jr. was the coordinator for EEG neurophysiology 
and psychomotor performance. (MFW/BSCP) 

133. 
ANONYMOUS. 

Neon tested as breathing gas for deep divers. 
Nav. Res. Rev. 24:7, 11, 18; Sept. 1971. 

Crude neon (72 to 78% neon and balance helium) has been proven feasible during Navy experiments with 
human subjects. Crude neon does not create the speech problem and the body heat loss is less than with 
helium; however, the greater density increases the work of breathing. Ocean Systems Inc., Tarrytown, N.Y., 
used crude neon experimentally with animals and then in 1969 in a simulated dive in the NMRI chamber to 
825 feet with four subjects. In 1971 a study was completed which successfully tested the ability of divers to 
engage in work while breathing a neon-oxygen mixture. Later in 1971, a second experiment was conducted as 
part of a 24-day saturation dive to 1,200 feet. At a depth of 1,200 feet subjects breathed neon which had a 
gas density equivalent in their lungs to breathing helium at a depth of 5,000 feet. Subjects were able to 
compensate and do some useful work. (CWS/BSCP) 

134. 
ANONYMOUS. 

Porpoise taught to drive away shark. 
Nav. Res. Rev. 24:29; Sept. 1971. 

Scientists at the Mote Manne Laboratory, Sarasota, Florida, have been able to teach a porpoise to 
move aggressively toward a shark on command and thus to drive him away. Training was conducted in a 
specially designed experimental pool, using a 45o.pound Atlantic bottlenose dolphin named Simo and brown 
sharks. Commands were in the form of acoustic signals from an underwater beacon. (CWS/BSCP) 

135. 
ANONYMOUS. 

West German underwater vehicles. 
UnderSea Techno!. 12:25; Oct. 1971. 

The results of a feasibility study of unmanned submersibles undertaken for the West German Government by 
Dornier Systems, are described. Three types of vehicles were deCided upon as most practIcable for speCific 
tasks. First, the SFO is a towed, depth controllable unit which can be programmed to follow the sea floor 
contour. It can record such data as temperature, salinity, sound velocity, pressure and depth, and is equipped 
with a side scan sonar for sea bed mapping. It IS designed for a depth of 500 meters. Second, the SFI is a 
tethered tubular frame unit for heavy eqUIpment. It has its own propulsion system and can operate at low 
speeds. It is designed for geological and geophYSical survey work and recovery involving heavy eqUIpment. It 
has a manipulator, photographiC equipment, a multIple water sampler, a multiple core drill and echo 
sounders; and is capable of accommodatIng much additional equipment. Third, the SF3 is an un tethered 
self-propelled unit with a range of 65 km and a speed of six knots, designed for a depth of 1,000 meters. It IS 
equipped to record data on temperatJue, salimty, sound velocity, pressure; it carnes photographic eqUIpment, 
echo sounders for navigation and depth and a multiple water sampler. The gUIdance and control system 
consists of an inertial platform, doppler sonar, a transponder navigatIOn system, pressure sensors, echo 
sounders, and a computer. (MFW/BSCP) 

136. 
ANONYMOUS. 

Oxygen toxicity sidetracked. 
Med. World News 12: 13; Nov. 26,1971. 

EntIre Item quoted: A drug offering protection agaInst toxicity from high oxygen pressure IS under investiga
tion by a UniverSity of Kansas team. So far, says Dr. Morns D. FaIman of the department of phannacology, 
disulfiram (tetraethylthiuram disulfide) has proVided excellent protectIOn against both convulSIOns and lung 
damage when gIven to mice pnor to exposure to several oxygen pressures. The tests Involved givmg different 
doses of the drug to the animals at varyIng time Intervals before they were exposed to multIple atmospheres 
of 100% oxygen. The medication worked best when gIven four hours before the oxygen. For example, 
disulfiram admInistered four hours pnor to exposure to three atmospheres of pure oxygen for two hours 
prevented the tyPiCal oxygen-Induced emphysema, atelectaSIs and edema found In controls. 
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137. 
ANONYMOUS. 
Diving, habitats, underwater manipulators, vehicles and submarines. 
Underwater J. 3:289-296; Dec. 1971. 

Patents are reviewed under the following headings: (1) suits and apparel for divers. Twelve suits are briefly 
described, several of which are heated. Helmets and eye masks and face masks are also described. 
(2) Breathing systems. These patents cover breathing mixture supply, coupling units, compressors, buoyancy 
control devices that are linked to air supply, and closed circuit atmospheres for habitats. (3) Diving bells and 
habitats. This sectIOn also includes methods of lowering and raising these. The designs range from simple 
two-man diving bells and observation chambers to the Mak31 range habitat, which consists of living compart
ment, diving compartment and laboratory. (4) Equipment for divers. These patents are grouped under viewing 
systems, flares, tools and instruments, and speech transmission. (S) PropulsIOn systems for swimmers and 
divers. Two of these are powered by an internal combustion engine, but the majority are battery powered. 
(6) Manipulators. These vary greatly in compleXity, some are attached to and powered by submeTSIbles, and 
others are part of small propulsion vehicles controlled by divers. (7) Submarines and sub-surface vehicles and 
rescue vehicles. These range from large cargo-carrymg units to lightweight sports vehicles and small submers
ibles. Several launch and recovery systems are included. (MFW /BSCP) 

138. 
ANSCHUETZ, RA., P.K. Spiegel and RF. Forster. 

Angiographic demonstration of total renal shutdown during apneic "diving" in the rabbit. 
Compo Biochem. Physiol. 40: 107-112; Sept. 1, 1971. 

1. Senal angtograms were taken following mtra-aortic injections of contrast medium in free-breathing animals 
and during apnea. Accompanying the characteristic bradycardia, a marked differential vasoconstriction occurs 
in the splanchmc bed during the "dive" WIth an apparent total cessation of blood flow to the kidneys and an 
increased perfusion of certain areas such as the spmal cord and brain. 2. This readily elicited reflex may serve 
as a useful model m examining related vasoconstrictor mfluences pertaining to shock and the actions of 
certain vasopressor agents. 3. The apneic response in the rabbit closely resembles the well-known diving reflex 
in aquatic birds and mammals. (Authors' abstract) 

139. 
ANTHONISEN, N.R 

Physiological studies of the Mark IX mixed gas scuba. 
U.S. Nav. Med. Res. Inst., M4306.07-1003, Rep. 1, ISp. May 1, 1969. 

End tidal (alveolar) cOz was measured in two subjects at rest and during exercise while breathing the Mk IX 
mixed gas scuba. With a fresh gas supply of 6.84 L/min of a SO% Oz-Nz mix, the Mk IX pennitted normal 
perfonnance until strenuous (oxygen uptake of 3.0 L/min) levels of exercise were reached. The mfluences of 
depth and cold upon these findings were considered. When COz absorber was removed from the Mk IX, mild 
exercise produced the rapid onset of potentially severe CO z retention. At rest, however, with a fresh gas 
supply of 6.84 L/mm, there was no COz retention, and only moderate COz rretention resulted when the 
fresh gas supply was reduced to 3.8 L/min. (Author's abstract) 

140. 
ANTHONISEN, N.R, M.E. Bradley, J. Vorosmarti and P.G. Linaweaver. 

Mechanics of breathing with helium-oxygen and neon-oxygen mixtures in deep saturation 
diving. 

In: Lambertsen, C.J., ed. Underwater physiology. Proceedings of the fourth symposium on 
underwater physiology, p.339-34S. New York, Academic Press, 1971. 

Four Navy divers were tested before, dunng and after decompression, and after a dry chamber saturation dive 
to 82S FSW. Ventilation and gas flow were measured with a wedge spirometer and a differential strain gauge 
measured the difference between mouth and pleural (esophageal) pressures. Measurements were made during 
normal tidal breathing, forced hyperventiJatlOn and a series of forced expiratory VC manuevers. Vanous gases 
were breathed: Nz-O z ; He-Oz ; SF 6 -Oz; Ne-0 z' Theoretically the exponent relating flow to density should be 
between -0.4 and -O.S. The exponents found were: -0.39 conductance during tidal breathing; -0.47 inspiratory 
conductance during hyperventiJation; -0.46 peak flow, expiratory; and -0.44 maximum expiratory flow at 
SO% VC. Lung conductance (the reciprocal of resistance) during tidal breathing and inspiratory conductance 
during hyperventilation, also appeared to relate to density in exponential fashion. (CWS/BSCP) 
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141. 
APPAIX, A. and F. Demard 

L'examen d'aptitude a la plongee sous-marine. 
[Aptitude examination for underwater diving] . 
1. Fr. Otorhinolaryng. 19:391-394; May 1970. 

Disorders of the oto-rhino-Iaryngological system comprise by far the largest number of accidents resulting 
from diving. The authors describe an examination that they have developed with the purpose of determining 
the fitness of prospective divers as related to this area. The examination begins with a study of the form, 
structure, thickness of tympanic membrane, elasticity and mobility. Nasal cavities are thoroughly examined 
by diaphonoscopy or by x-ray for any indication of rhinitis or sinusitis. A deviated septum is not considered 
in itself a contraindication. Any pharyngeal lesion should be noted. Absolute contraindications include: all 
chronic mid-ear otitis with tympanic perforation; otosclerosis is as definitely a contraindication as a true 
sclero-adhesive otitis. Temporary contraindications, which can be eliminated by proper treatment include: 
external otitis, acute congestive rhinitis, acute sinusitis, subacute pharyngo-Iaryngitis. Certain conditions are 
considered borderline between these two categories: sclerotic tympani, atrophic rhinitis, nasal polyps. 
Nasal-sinus allergies are not generally considered contraindications. It is essential to be informed as to the 
state of the cochleo-vestibular function and to test the equalizing function of the tube. An audiometric 
examination is indispensible, since it reveals otosclerosis, even at its outset; it uncovers even minor abnormali
ties which might indicate a cochlear weakness that should be kept under surveillance; and finally, it records 
what can serve as base line data in case of future barotrauma. A vestibulary examination is essential because 
perfect balance is essential to the diver. It consists of an interrogation concerning any vertiginous or vestibular 
symptoms in even the smallest degree; and a test made under conditions of temperature and motion that 
simulate diving conditions. An electronystagmographic recording will show vestibular excitability. An exami
nation in a hyperbaric chamber is highly desirable, but since this is not available to many ORL specialists, this 
part of the examination may be deferred until indications during diving training render it advisable. 
(MFW/BSCP) 

142. 
ARMY TEST AND EVALUATION COMMAND. 

Diving equipment, Scuba. 
U.S. Army Test Eva!. Comm. Rep. MTP-I0-2-2I3, SSp. Mar. 4,1971. 
(AD 724,097) 

Procedures are described for determining the operational suitabilIty of open and closed scuba systems, 
including diving accessones. (Author) (GRA) 

143. 
ARSENJEVA, V.I. and A.I. Selvira. 

[Bioelectric activity of the peripheral part of sympathetic nervous system in the course of 
formation of oxygen epilepsy] . 

In: Zaltsman, G.L., ed. Giperbariyevaya epilepsiya i narkoz. Neyrofiziologicheskiye issledovan
iya. [Hyperbaric epilepsy and narcosis. Neurophysiological studies], p.70-78. Leningrad, 
Isadtel'stvo Nauka, 1968. 

A simultaneous recordIng of bioelectric activity of sensomotorial cortex, posterior hypothalamus and cervical 
sympathetic nerve (CSN) was performed In rabbits in the conditions of increased pressure. During the latent 
period of oxygen epIlepsy, a wavelike alteration of bIOelectric actiVIty of CSN took place, the periods of 
marked increase in CSN actiVIty mostly corresponding to characteristIc changes of EEG of the cortex and 
hypothalamus: desynchronisation, a rhythm of tension, indIVIdual and multiple sharp waves and spikes. A 
sharp increase in the amplitude and frequency of pulses in CSN always by one to three seconds preceded the 
onset of the convulsive fit, which was noted by the appearance of hypersynchronic spIke-activity In all parts 
of central nervous system under investIgation. (English summary) 

144. 
ARSENJEV A, V.I. 

[Dynamics of brain blood flow in cases of various forms of epilepsy in rabbits]. 
In: Zaltsman, G.L., ed. Giperbariyevaya epilepsiya i narkoz. Neyrofiziologicheskiye isseldovan

iya. [Hyperbaric epilepsy and narcosis. Neurophysiological studies], p.102-109. Leningrad, 
Isadtel'stvo Nauka, 1968. 

The shIfts of bram bloodflow under the actIOn of oxygen pressure of 5 atm were studICd In relation to motor 
reactIons In the expenments on non-narcotlclzed rabbIts. Changes in bloodflow were regIstered by a modIfica
tion of the thermoelectnc method (see Lupal, V.V. and A.!, SelIvra, IbId, p 236-242). The expenments have 
shown a close relatIOn of general shIfts In the blood flow to the outward pIcture of the Increased oxygen 
pressure effects. TJus pIcture IS widely dIfferent In different anImals; some of them develop long and frequent 

32 



attacks of generalized colonotonic spasms; the others show convulsive attacks involving isolated groups of 
muscles, still others display but slight convulsive contractions of some muscles. In cases of marked convulsive 
phenomena the general level of the bloodflow increases and there appear distinct waves of bloodflow rise in 
accordance with the particular attacks of convulsions, the waves being the larger the more marked is the tonic 
component of the convulsion. in cases with slight convulsive phenomena the brain bloodflow steadily 
decreases. The data obtained make it possible to assume the increase of the brain bloodflow when affected by 
the increased oxygen pressure to be the result of a total sympatic-adrenal reaction of the cardio-vascular 
system and one of the conditions of the convulsion onset. (English summary) 

145. 
ARSENJEVA, V.1. and P.M. Gramenitsky. 

[A modification of the thermoelectric method of determining qualitative shift of the brain 
bloodflow in rabbits] . 

In: Zaltsman, G.L., ed. Giperbariyevaya epilepsiya i narkoz. Neyrofiziologicheskiye issledovan
iya. [Hyperbaric epilepsy and narcosis. Neurophysiological studies] , p.236-242. Leningrad, 
Isadtel'stvo Nauka, 1968. 

The temperature regime of the brain and its changes after disturbing the natural thermOisolation of the skull 
and when exposed to local temperature effects was studied in the experiments on rabbits. Temperature 
measurements in different layers of the brain were taken with the aid of thermocouples and a mirror 
galvanometre. In cases of disturbed natural thermo isolation of the skull the temperature of the brain surface 
turns out to be much lower than that of arterial blood. The increase in the bloodflow in these conditions 
results In the rise of brain temperature while Its decrease gives an opposite effect. Temperature effects caused 
by a change of the blood supply of the brain were In agreement with the results of determining the brain 
bloodflow by Ilbb's method. It was shown that the shifts in the blood supply of the brain tissue may be 
judged by temperature changes which are registered by means of thermocouple. (English summary) 

146. 
ARSENJEV A, V.1. 

[Temperature change in animal organism in the process of oxygen epilepsy formation] . 
In: Zaltsman, G.L., ed. Giperbariyevaya epilepsiya 1 narkoz. Neyrofiziologicheskiye isseldovan

iya. [Hyperbaric epilepsy and narcosis. Neurophysiological studies], p.1IO-118. Leningrad, 
Isadtel'stvo Nauka, 1968. 

Threshold values and the time of action of the increased oxygen pressure (1; 1.S; 2; 3; 4 and 5 atm) causing 
under normal temperature conditions disturbances in the total heat balance of the organism have been 
determined in the experiments on rabbits, guinea pigs, albino rats and mice. Besides, rabbits affected by 
Increased oxygen pressure up to S atln have been additionally used for studying thermotopography of various 
organs. Changes of temperature were measured by thermocouples and a mirror galvanometer. Pre-convulsive 
stages of the effects of increased oxygen pressure were not accompanied by changes in total heat balance of 
the organism. During the convulsive stage and at the period of after-effect, a marked general hypothermy 
would develop. Total heat balance shifts were preceded by changes in the thermotopoglaphy of organs and 
tissues. The temperature of muscles increased before visible convulSive contractIons. (English summary) 

147. 
ARTURSON, G. and G. Grotte. 

Mechanism of edema formation in experimental decompression sickness. 
Aerosp. Med. 42:58-61; Jan. 1971. 

The mechanism of edema formation in decompression sickness was studied in dogs. An important factor in 
edema formation and swelling and tenderness of lymph nodes in decompression sickness is mechanical 
obstruction by gas bubbles formed in the extravascular tissues. Structural changes of the capillary walls were 
not found in the present investIgation. (Authors' abstract) 

148. 
ASHBAUGH, D.G. 

Oxygen toxicity in normal and hypoxemic dogs. 
J. Appl.Physiol. 31:664-668; Nov. 1971. 

Normal and chronically hypoxemic dogs were exposed to oxygen at 1 atln until death or an arbitrary 
two-week limit terminated the experiment. No differences were seen In the response of normal and hypox
emic animals to oxygen exposure. Within each group, striking differences were observed between individual 
animals. The lung was equally damaged in both groups of dogs while other organs did not demonstrate 
pathological changes in either group. Changes in serum enzymes were noted in both groups but were probably 
related more to dehydration than to oxygen toxicity. This study has shown that hypoxemia does not protect 
animals exposed to oxygen. (Author's abstract) 
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149. 
ASHTON,N. 

Some aspects of the comparative pathology of oxygen toxicity in the retina. 
Ophthalmologica 160:54-71; 1970. 

It is concluded from these comparative pathological studies of oxygen toxicity that destruction of the 
growing retinal vessels by hyperoxia is a general biological phenomenon, and the ensuing vasoproliferation is 
in some way related to the conditions imposed by the resulting failure of the circulation, and that both of 
these reactions are not isolated pathological events but exaggerations of normal processes. It might be 
expected that budding capillaries would wax and wane according to the tissues' needs and it so far appears 
that oxygen tension within the tissue is, in fact, the key controlling factor. What relationship, if any, exists 
between the mechanism of oxygen toxicity on the immature retinal endothelium and mature retinal tissue is 
quite obscure. The immediate need is to continue to study the biological effects of oxygen at a cellular and 
subcellular level, using advanced techniques in biochemistry, enzymology and electron microscopy, in the 
expectation that these diverse phenomena in the retina will eventually be explicable within the framework of 
unifying natural laws. (Au thor's abstract) 

150. 
AUSTIN, R.T., L.C. Maples and N.B. Stahmer. 

Operation Deepstar-a record of research operations with the deep submersible (July-October 
1967). 

U.S. Navy Underwater sound Lab. Rep. USL-962, SIp. Feb. 1969. 
(AD 686,070) 

This report gives an account of the use of the deep submergence research vehicle Deepstar 4000 by the U.S. 
Navy Underwater Sound Laboratory during the period 1 July to 23 October 1967. The report has been 
divided into two major sections: an overview of the planning and operation of the program, and a general 
summary of the research conducted during the operation. Operation Deepstar consisted of 53 scientific 
research dives conducted about a 2,500-mile track from the Gulf of Mexico to south of Newfoundland. 
Research dives were made to obtain data concerning (1) surface, bottom and volume reverberation, (2) the 
biological composition of the deep scattering layer, (3) detailed physical features of the ocean bottom, 
(4) ambient electromagnetic noise in the sea, (5) ambient acoustic noise, and (6) the applicability of DRV's 
for target strength measurements. (Author) (USGRDR) 

151. 
BACHOFEN, M., A. Gage and H. Bachofen. 

Vascular response to changes in blood oxygen tension under various blood flow rates. 
Amer. J. Physiol. 220:1786-1792; June 1971. 

The peripheral vascular response to PaO, ranging from 25 to 2,500 mm Hg was systematically studied in the 
hlndlimbs of dogs under constant flow perfusion. With cross circulation experiments using two dogs, a 
distInction between reflex-mediated response and local effects was possible. While reflex and local mecha
nisms, competing with each other, are responsIble for the overall vascular reaction to hypoxia, the response to 
hyperoxia is shown to be a local effect only. The ventilation of oxygen at 3 and 4 ATA Induced a 10-20% 
increase in perfusion pressure. Sympathectomized dogs showed a more pronounced response, i.e., 20-30% 
Increase in perfusion pressure under comparable conditions, attributed to a hyperactivity of the denervated 
smooth muscle. Variations of the venous oxygen tensions between 40 and 700 mm Hg achieved by hypo-, 
normo-, and hyperfusion of the hind lImbs during ventilation of pure oxygen at 3 ATA, did not Influence the 
vasoconstrictive response. This result suggests a direct vasoconstrictor actIOn of oxygen on the arterial and 
artenolar wall, and rather excludes an Indirect mechanism activated by changes In oxygen supply relative to 
tissue demand. (Authors' abstract) 

151.1. 
BACHRACH, A.J. 

Diving behavior. 
In: Scripps Institute of Oceanography. Human performance and scuba divmg. Proceedings of 

the symposium on underwater physiology, La Jolla, Calif., April 10-11, 1970, p.119-138. 
Chicago, The Athletic Institute, 1970. 

The author summarizes some statIstIcs on dIVIng fatalItIes, pOinting out the hIgh number as compared WIth 
other dangerous activItIes such as skung and sky dIVing. He then dIscusses some phYSIologIcal factors. He 
notes that more emphaSIS should be placed on problems of hyperventIlatIOn and overdlstenslOn of the lungs. 
Since most deaths occur In shallow dIves, decompressIOn cannot be conSIdered a major factor. Pulmonary 
barotrauma and all embolIsm, which are major causes of death, result from hyperventIlatIOn. AnXIety may 
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trigger hyperventilation which brings on symptoms which further increase anxiety, resulting in panic. The 
author discusses the general problem of training at some length, suggesting that a more gradual approach be 
used in testing the diver in the ocean environment after preliminary training in the use of equipment in a 
pool. In the panel discussion following this paper, Capt. Behnke speaks of neurological damage following 
decompression, noting that lesions of the central nervous system tend to be permanent. In speaking of 
impairment in divers and other subjected to environmental stress, he lists criteria for selection, motivation, 
technical and professional competence, self-discipline, emotional stability. A table is presented listing intellec
tual, physiological and behavioral impairments which should disqualify a diver on any given day. Another 
table lists manifestation~ of acute and chronic fatigue: performance impairments, behavioral deterioration and 
physiological signs and symptoms. Dr. J.B. Macinnis contributes an interesting diagram describing the "diving 
performance corridor." The floor of the corridor consists of life support equipment and diving techniques. 
One wall is made up of the various aspects of the water environment; the other of aspects of the gaseous 
environment. The ceiling is the diver's physical and psychological condition. The corridor narrows with 
increasing depth. Dr. Macinnis also describes the shallow (30 ft) underwater habitat Sublimnos and recom
mends it as an effective training site. It is his belief that diver training programs would greatly benefit from 
the use of similar habitats, which are reasonable in cost ($20,000). (MFW/BSCP) 

152. 
BACHRACH, A.J., D.R. Thorne, and K.J. Conda. 

Measurement of tremor in the Makai range 520-foot saturation dive. 
Aerosp. Med. 42:856-860; Aug. 1971. 

Muscle tremor was measured on three aquanauts using a muscle force transducer developed to measure 
response variation within a specified force band. Tests were made during the 12-hour compression to 520-feet 
at 40 feet per hour, and during the five-day decompression. Analysis of the power spectra revealed significant 
and stable differences among indIViduals, but in all cases tremor magnitude was within normal surface limits. 
Although there was a tendency for high frequency tremor components to drop out with higher pressures, 
neither total tremor nor the amount of tremor within particular frequency bands showed a significant 
systematic change with pressure. The stability of the differences among the divers may allow for the establish
ment of individual tremor "signatures" as a monitoring standard. (Author's abstract) 

152.1 
BADDELEY, A.D. 

Visual acuity underwater-a review. 
In: Lythgoe, J.N. and J.D. Woods, eds. Underwater Association Report 1968, p.45-49. Pub

lished by the Association. 

Five experiments on underwater visual acuity are reviewed. Four showed acuity to be poorer than in air, 
beanng m mind the magnification of the target produced by the diver's face mask. The fifth gave comparable 
acuity scores, but divers took much longer to make the discrimination underwater. In three studies the acuity 
of short-sighted subjects tended to be less impaired underwater. Poorer performance underwater IS attnbuted 
to (1) loss of definition due to the absorption and scattering of light from the target; and (2) difficulty in 
focusing accurately due to conflicting visual cues. (From author's summary) 

153. 
BAIXE, J-H., J. Bidart and J.C. Nicolini. 

Traitement des osteonecroses de la tete femorale par I'oxygene hyperbare. 
[Treatment of osteonecrosis of the femoral head by hyperbaric oxygen]. 
Bull. Medsubhyp 1 :2; Dec. 1969. 

Forty-one cases of osteonecrosis of the femoral head were treated in a 6-cubic-meter chamber at 2.8 A TA for 
one hour a day for 10 days, with treatment repeated at the end of a month, and reViewed at a later time 
(three months to one year) at which time functional re-educatlon was undertaken, and a pyridoxiner regula
tor of the cellular respiration was taken. Results were excellent m relieving pain, very good in functional 
improvement, moderate as to the radIOlogical modification, and excellent as to biological modification. 
Hyperbaric oxygen consistently reduced bpids and transammases in the blood. An unspecified number of the 
cases treated resulted from dlVlng. (MFW /BSCP) 

154. 
BAKAY, L. and J.C. Lee. 

The effect of acute hypoxia and hypercapnia on the ultrastructure of the central nervous 
system. 

Brain 91(4):697-706; 1968. 

The effect of acute hypoventilation, hypOXia with normal CO 2 eliminatIOn, and hypercapma produced by the 
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inhalation of 25% CO" on the fine structure of the central nervous system of cats was studied by electron 
microscopy. Significant increase in tissue water occurred in hypercapnic hypoxia and, to a lesser degree, in 
hypercapnia. In both instances, the oedema was mostly limited to the white matter. The ultrastructural 
changes were most pronounced in hypercapnic hypoxia in direct proportion to the degree of 0, deprivation 
and acidosis. They consisted of a marked swelling of the astrocytic processes and relatively mild expansion of 
the intercellular space in the white matter. The changes were much less severe in hypercapnia. There was no 
measurable oedema in brains under hypoxia with normal CO, elimination except for a minimal swelling in 
the pericapillary astrocytic processes. However, there was evidence of increased secretory activity in the 
choroid plexus under all three conditions. Swelling of mitochondria with dissolution of the cristae occurred in 
hypoxia more frequently than in hypercapnic hypoxia or hypercapnia. Mitochondrial damage was limited to 
oligodendrocytes and some neurons and did not involve astrocytes, indicating a difference in enzyme systems 
and vulnerability of mitochondria to anoxia among various cell types. The axons and myelin sheaths remained 
normal in all conditions. (Authors' summary) 

155. 
BAKE,B. 

Distribution of pulmonary blood flow during the Valsalva and Muller maneuvers. 
Scand. J. Clin. Lab. Invest. 27:307-315; June 1971. 

During the Valsalva and Muller maneuvers the effect of different levels of superatmospheric and subatmos
pheric alveolar pressures on the distribution of pulmonary perfusion was studied with the Xe method III 14 
healthy subjects in the sitting position. Significantly increased unevenness was found to attend alveolar 
pressures of +20 and +40 mm Hg whereas negative alveolar pressures (-5 to 40 mm Hg) resulted in signifi
cantly decreased unevenness of perfuction. The results are interpreted as due mainly to alterations in venous 
return. (Au thor's abstract) 

156. 
BAKEMAN, R. and R. Helmreich. 

Diagnosis and prediction: A study of daily behavior patterns in Tektite II. 
Austin, Tex., Univ. Tex., Social Psycho!. Lab., Rep. TR-17, 49p. Sept. 1971. 
(AD 733,433) 

SystematIc observations of daily behavior of ten teams of aquanauts living for a total of seven months in an 
underwater habitat are reported. BehaVIOr was coded into objective categories by teams of observers moni
toring activity 24 hours a day. Correlations between these categories for individual summary data are con
trasted with the corresponding pooled within-class correlations. The latter are used here as a statistIc mea
suring associative strength between tl1lle series variables both within and across Individuals. The use of both 
Pearson and pooled correlations provides a more complete picture of daily behavioral patterns. Pooling 
correlations of lagged variables then allows exploratIOn of causal linkages. SystematIc observatIOns and self
report measures are contrasted in theIr ability to account for variance in behavior. The potential applicatIOn 
of this methodology to a variety of social psychologIcal investIgations is discussed. (Author) (GRA) 

157. 
BAKER, G.T., III and K.E. Schaefer. 

Effects of chronic hypercapnia on blood volume, plasma volume and red cell volume. 
U.S. Nav. Submar. Med. Cent. Rep. SMRL 604, 64p. Oct. 1969. 

Prolonged exposure to elevated carbon dIOxide levels in the atmosphere has remaIned a problem In sub· 
marines. Cardiovascular effects of acute exposure to carbon diOXIde have receIved a great deal of attention 
bu t there IS a lack of knowledge In regard to cardIOvascular effects of chronic hypercapma. Blood volume in 
gUInea pigs, estImated on the baSIS of simultaneous measurement of red cell volume using chromium-51 
tagged red cells and plasma volume with IOdinated human albumin (1"5), was found to be more accurate 
than blood volume data calculated from separate determInations of red cell volume (chromium-51) and 
plasma volume (I' 3'). In chrome hypercapma, total blood and cell volume was found to Increase during the 
uncompensated phase and Increase to a greater extent during the compensated phase, while the plasma 
volume dId not change slgmficantly. The fIrst rIse was attrIbuted to the release of blood stores from the 
spleen and lIver while the later rIse was attrIbuted to an increased rate of erythropOIeSIs. The fifty percent 
survIVal tIme of normal gUInea pig erythrocytes was determilled to be 11.6 days (Authors' abstract) 

158. 
BALDRIDGE, H.D., Jr. 

Studies of physical and chemIcal factors influencmg shark behavIOr. 
Sarasota, Fla., Mote Manne Lab., Final Rep. on contract NOOI4·69-C·0340, IIp. Oct. 25, 

1971. 
(AD 734,180) 
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The primary objectives of the study were to broaden the sCientific base necessary for a better understanding 
of factors associated with shark attack and to develop new approaches to effective means for controlling 
predaceous shark activity. Elements of shark attack were studied by presenting to captive sharks large rats in 
varying degrees of distress. Kinetics of responses by sharks to waterborne drugs were examined In terms of 
requirements for producing deterrent levels of pharmacolOgical effects and these data were used in a systems 
analysIs which demonstrated mathematically the impracticability of incapacitating an attacking shark by 
exposure to waterborne drugs. Large sharks were found to be immediately immobilized by internal applica
tion of relatively low voltages, thus demonstrating the feasibility of a self-contained electric dart as an 
effective antishark weapon. Intensive study of the delicate hydrostatic balance maintained by large sharks 
through regulated accumulatIOn of liver oil led to the proposal of utilizing gas injection as an anti-shark 
measure. This pnnciple has since been used in the design of CO 2 -darts as weapons for use by divers. (Author) 
(GRA) 

159. 
BALENTINE, J.D. 

Pathogenesis of central nervous system lesions mduced by exposure to hyperbaric oxygen. 
Amer. J. Patho!. 53: 1097-1099; Dec. 1968. 

Rats paralyzed by repeated exposure to hyperbariC oxygen are found consistently to develop bilateralsymmet
ncal selective CNS lesions of a distmct distnbutlOn. In the present Investigation unilateral carotid artery 
ligatIOns were perfonned m one group of rats pnor to their being paralyzed by repeated hyperbariC oxygen 
exposure; then brams were studied in detail histologically by serial section. The lesions in the regIOn of the 
brain supplied by the Internal carotid artery were characteristic of those of hyperbaric oxygen exposure, but 
they occurred unilateral and contralateral to the ligation in a statistically significant number, as compared to 
the number of Similar leSIOns occurring bilaterally In rats exposed to hyperbanc oxygen Without prior carotid 
artery ligatIOn studied in comparable histologiC detail. The results of thiS investigation Indicate that the CNS 
lesions of hyperbanc oxygen exposure are the result of excessive tissue oxygenatIOn, rather than of regional 
Ischemia. (Author's summary) 

159.1. 
BALESTRA, V. and Ravara, A.M. 

Valore discriminative di alcuni parametri rilevati nei sommozzatori nelle periodiche visite 
mediche de idoneita. 

[Discriminatory value of certain parameters measured in skin-divers during periodical medical 
examinations for fitness]. 

G.lg.Med.Prev.l1:40-45;JanjJune 1970. 

The authors attempt to establish criteria to aid in identifying individuals of Inferior fitness for skin-diving. 
The age, weight, height, index of body surface, inspiratory and expiratory volume, vital capacity, maximum 
expiratory rate, and Tiffeneau's index (a measurement of the usable fraction of the vital capacity) of 154 
subjects were measured. The statistical treatment is based on only the 71 cases for which measurements of 
inspiratory and expiratory volume were available. Of these 154 subjects, only 105 proved fit by the time of 
the second examination. Although the discriminatory capacity of each single variable appears slight, simul
taneous use of the data by means of discriminating analysis allowed the authors to classify correctly 85% of 
the subjects studied. Various aspects of the statistical treatJnent are shown in Tables 1 and 2 Cp.4 2 & 43) and 
in the graph, p.44. (MEH/BSCP) 

160. 
BALLDIN, V.I. et a1 

The effect of immersion on inert gas elimination. 
Acta. Physio!. Scand. (Supp!.) 330:83; 1969. 

Abstract only. Entire Item quoted: The greater risk of decompression Sickness in wet than m dry dives 
Induced this work. The effects of submersion itself on nitrogen elimination were studied. Nitrogen elimina
tion from the tissues was measured continuously With an electronic nitrogen meter during oxygen breathing. 
In the wet experiments the subjects sat immersed to the chin in water with temperatures between 32° and 
37°C. During submersion there was a significantly higher rate of nitrogen elunination that under dry condi
tions (temperature about 29° C). For instance, the amount of nitrogen eliminated was 15 to 70% larger in a 
6o-minute period of oxygen breathing sitting in water of 35°C as compared to dry conditions. Apart from the 
effects of temperature an important factor increasing the nitrogen elimination appears to be the submerSIOn 
Itself. SubmerSIOn might influence the ventilation-perfusion ratio in the lungs, cardiac output and its distribu
tion and the rate of transfer of gas between tissue and blood. Preliminary expenments performed in collabora
tion with S. Mellander & J. Lundvall showed that intramuscular deposits of I 33 Xe were cleared at a faster 
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rate from dependent regions during submersion than in dry conditions. This might at least partly be related to 
the opening of capillaries increasing the capillary exchange surface. The submersion leads to decreased 
vascular transmural pressure which, in turn, may reduce the myogenic precapillary sphincter tone normally 
prevailing in dependent regions. 

161. 
BALLDIN, D.I., C.E.G. Lundgren, J. Lundvall and S. Mellander. 

Changes in the elimination of 1 33 xenon from the anterior tibial muscle in man induced by 
immersion in water and by shifts in body position. 

Aerosp. Med. 42:489-493; May 1971. 

The elimination of 1 33 Xe from a deposit in the anterior tibial muscle was studied in sitting human subjects 
under dry conditions and during water immersion to heart level. Studies were made both during air and 
oxygen breathing. In a supplementary study, the rate of Xe-elimination from the same muscle was recorded in 
erect and supine body position. Immersion led to an increase of Xe-clearance above that during dry condi
tions averaging 130% during air breathing and 103% during oxygen breathing. Xe-clearance in supine position 
exceeded that in the erect position by 102%. These effects may reflect corresponding increases of muscle 
blood flow. Increased functional capillary surface area possibly also contributed to the enhanced Xe-elimina
tion. The vascular adjustments in muscle, mainly related to altered gravitational influence on the circulatory 
system, might explain the increased overall elimination rate of nitrogen from the body during oxygen 
breathing observed during immersion. (Author's abstract) 

162. 
BANERJEE, T. 

Marine science technology program at Southern Maine Vocational Technical Institute. 
South Portland, Maine, published by the Institute under Sea Grant GH-35, 22p. n.d. 

Underwater technology is included in the overall program. Instruction is given in diving, underwater photog
raphy, TV equipment, underwater welding, and submersible vehicle operational navigation. It is a two-year 
program, offering an associate degree in science (MFW /B SCP) 

163. 
BANISTER, E.W., J.E. Taunton, T. Patrick, P. Oforsagd and W.R. Duncan. 

Effect of oxygen at high pressure at rest and during severe exercise. 
Resp. Physiol. 10:74-84; July 1970. 

Two subjects (one an active athlete) performed severe exercise (1500 kg-m/min) either while breathing 
normal air or oxygen at 2 atmospheres absolute pressure (ATA). The sequence of breathing either air or 
oxygen was arranged according to one of three conditions. In the fust conditions exercise was performed 
twice, two hours apart, breathing air. In the second case exercise breathing air was followed by exercise in 
oxygen at 2 ATA after breathing oxygen at 2 ATA for 2 hr. In the last condition following preoxygenation 
with oxygen at 2 ATA for 30 min exercise was performed, subsequently a further 80 min was spent breathing 
oxygen and then the subject was decompressed on air, 40 min later the second exercise was performed in 
normal air. Levels of heart rate, total ventilation, CO, ventilation and 0, ventilation were obtained during 
exercise and levels of pH, pCO" and pO, were measured pre and post exercise in artenal blood. Lactate (La) 
levels in venous blood were obtained pre and post exercise. Metabolic aCidosis (La) in oxygen was reduced for 
the same exercise In both subjects (mean 8.8 mM/1) compared to nonnal air (mean 14.0 mM/I). This effect 
persisted for exercise in air after breathing oxygen for a long period and was more definite In the trained 
athlete (8.1 mM/1 compared to normal air 12.3 mM/1) than the other subject (14.9 mM/1 compared to 
nonnal air 15.7 mM/I). ExerCise hyperpnea was reduced in oxygen and In air exercise after long oxygenation 
compared to nonnal au. The maximum exercise heart rate was reduced In oxygen but unaltered for any 
condition of air breathing whether or not preceded by oxygenation. Artenal hypocapma occurred at rest 
breathing oxygen and a relative hypercapnia was apparent in oxygen after exercise. A large resting inspired
artenal oxygen tension difference developed in oxygen becoming larger dunng the course of oxygenatIOn 
(168 mm Hg in 30 minutes and 506 mm Hg in two hours). Oxygen uptake and carbon dioxide elimlllation III 
au after oxygenatIOn were depressed. These changes are attnbuted to the variatIOn III relative unportance of 
high arterial and tissue oxygen tensIOn during oxygenatIOn and the pOSSible tOXIC effects of oxygen on 
enzyme system III glycolysis which persist to au breathing exercise after long oxygenation. (Authors' abstract) 

164. 
BANNISTER, J.V., W.H. Bannister and H. Micallef. 

A volumetric respirometer for studieS of aenal and aquatic oxygen consumption. 
Oikos 20(2):534-536; 1969. 

A volumetnc plastic respuometer suitable for studies of aenal and aquatic 0, consumptIOn IS descnbed. The 

38 



respirometer has a fluid-driven magnetic stirrer to equilibrate water with the gas phase when measurements of 
aquatic respiration are made. The volumetric device is a micro-dosimeter with a dial indicator which given 
direct readings of 02 consumption in aquatic animals and may be reset to the zero mark after each reading. 
(© BA) 

165. 
BARANIK, I.E., V.P. Khoroshilov, S.A. Glukhov, I.V. Sultanov, and V.I. Burakovskii. 

Developments in pressure chamber technology. 
Med. Tekh. 5:29-31,36-40,46-51,52-55; May/June 1971. 
(Translation JPRS-54,173) 

Contents: Analysis of structural strength of the shell of a therapeutic pressure chamber built of orthotropic 
two-ply fiberglass; Hyperbaric chamber 'Oksibar-l '; Present state and future development of hyperbaric 
oxygenation; Experimental surgical pressure chamber of the Institute of Cardiovascular Surgery Imeni A.N. 
Bakulev of the Academy of Medical Sciences of the USSR. (GRA) 

166. 
BARATS, Yu.M., A.G. Zubchenko, Yu. Kachuro, Hy.N. Kiklevich and V.G. Rudenko. 

The Ichthyandr underwater laboratories. 
Underwater Sci. Techno!. J. 2:230-233; Dec. 1970. 

This article briefly describes Ichthyandr-67 and 1chthyandr-68, designed and carried out by the Ichthyandr 
Public Underwater Research Laboratories in Donetsk. The first was constructed of four units-a three sided 
unit in the center, with three cube shaped units joined to each side. The dimensions were 4 m high, 8.6 m 
wide, 28 m 3 interior volume, 4.5 tons displacement, 27 tons ballast, 4.5 m 3 ballast tank capacity, 3.5 tons 
negative buoyancy after settIng on sea bed. Two teams of five stayed in the habitat for seven days each, 
undergoing medico-physiological and psychological tests. The aquanauts measured temperature, humidity, air 
flow, noise level, and chemical composition of the atmosphere, and carried underwater tasks. New InStru
ments were tested. The temperature, humidity, and chemical composition of the atmosphere remaIned 
satisfactory, and the habitat withstood force four undulations without damage. Ichthyandr-68 consisted of 
two compartments, a triangular ancillary compartment for storing food and equipment, which also contained 
a shower, and a cube shaped compartment which contained living quarters and laboratory. This experiment 
was cut short by stormy weather after four days. In both experiments, life support systems proved satisfac
tory and physiological changes in the aquanauts were insignificant. Performance levels remained high. 
(MFW/BSCP) 

167. 
BARATS, Yu.M., S.A. Gulyar and Yu N. Kiklevich 

Some aspects of the nutrition of aquanauts in underwater laboratories and in water. 
Vop. Pitan. 30(2): 17-22; 1971. 
(Translation JPRS-53,161) 

The article presents the results of observations on the experimental nutrition of aquanauts in an underwater 
station of the open type and in weightlessness. Based on an analysis of their observations and the literature 
data, the authors discuss the dietary requirements of aquanauts and examine the possibility of satisfying these 
requirements. (Author) (GRA) 

168. 
BARBER, R.E., J. Lee and W.K. Hamilton. 

Oxygen toxicity in man: A prospective study in patients with irreversible brain damage. 
New Engl. J. Med 283: 1478-1484; Dec. 31, 1970. 

To investigate possible pUlmonary 02 toxiCity in man, ten patients who had suffered lIIeverslble brain 
damage received ventilation with alI (five patients) or pure 02 (five patients) until death. Measurements of 
arterial-blood gases, cardiac output, intrapulmonary shunt, ratio of dead space to tidal volume and lung
thorax compliance were made penodically. At autopsy, gross condition and total weight of the lungs were 
noted. The 02 group demonstrated significantly greater inIpairment of lung function than the air group. The 
most sensitive indicator of impaired lung function was a decrease in arterial 02 tension during breathing of 
pure 02' After 30 hr ventilation this value declined more sharply in the 02 group than the air group. After 
50 hr it averaged above 400 torr in the air group but only 120 torr in the 02 group. Intrapulmonary shunt 
and ;ratio of dead space to tidal volume also became significantly greater In the 02 group. RadiographiC 
changes and total lung weigiIt supported these phYSIOlogic findings. Microscopical examination oflung tissue 
failed to reveal noteworthy differences between the two groups. (© BA) 
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169. 
BARDYSHEV, V.I., A.M. Velikanov and S.G. Gershman. 

Experimental studies of underwater noise in the ocean. 
SOy. Phys. Acoust. 16:512-513; Apr/June 1971. 

According to earlier experimental data at frequencies below 10 to 30 Hz the spectral density of underwater 
ocean noise increases an average of 8 to 12 dB per octave as the frequency is lowered. The hypothesis [has 
been advanced] that this growth of the energy of underwater noise at low frequencies is caused by the direct 
excitation of turbulent pulsations in the hydrodynamic pressure on the hydrophone as water flows past 
it ... an effect that takes place when the hydrophone is in the range of underwater currents or equivalently, 
is moving relative to the body of water (as, for example, due to drift or rolling of the carrier vessel or floatmg 
buoy). If this hypothesis is true, with variation of the underwater noise in the range of underwater currents 
by a hydrophone(s) shielded by a flow deflector, which reduces the pseudonoise level, the underwater noise 
intensity at low frequencies turns out to be lower than in measurements with the hydrophone unshielded 
against flow. THis effect was actually observed in the above-described investigations of underwater ocean 
noise. (From author) 

170. 
BARER, G.R., P. Howard and J.W. Shaw. 

Sensitivity of pulmonary vessels to hypoxia and hypercapnia. 
J. Physiol. (London) 206:25P-26P; Feb. 1970. 

In 12 cats and five dogs 'dose response' curves of the pulmonary vascular bed to hypoxia and hypercapnia 
were obtained by measuring pulmonary venous gas tensions and blood flow in a lobe ventilated with different 
gas mixtures. Pulmonary vessels constrict strongly in response to hypoxia and hypercapnia with the physio
logical range of gas tensions. (CWS/BSCP) 

171. 
BARNARD, E.E.P., W.J. Eaton and R.E. Snow. 

Experimen ts in submarine escape. Rapid compression of men to 625 feet ( 191 meters). 
Alverstoke, UK, Roy. Nav. Physiol. Lab., Rep. 10-71, 9p. 1971. 

One hundred and twelve simulated escapes from a sunken submarine were carried out in a pressure chamber 
at the Royal Naval Physiological Laboratory usmg volunteers from the Submarine Escape Training Tank, 
HMS DOLPHIN. Escapes were simulated at depths from 200 to 625 ft (61-191 m). The compression phase 
was achieved in 20 seconds; the time at maximum depth was 3 seconds and ascent was carried out at 8.5ft. per 
seond (2.6 meters per sec). No cases of air embolism or decompressIOn Sickness were seen, mild itching was 
reported m a few cases, and five cases of otitic barotrauma were seen; one of the latter resulting m a 
perforated tympanic membrane. (Authors' summary) 

172. 
BARNARD, E.E.P. 

Medical aspects and decompression. 
In: Experimental observations on men at pressures between 4 bars (100 ft) and 47 bars 

(l500 ft). Alverstoke, UK, Roy. Nav. Physiol. Lab., Rep. 1-71, p.114-137. 1971. 

Oxygen partial pressure was limited to 0.45 ats, CO2 partial pressure to 0.005 ats. Diagrams show the 
compression and decompression rates. During compreSSIOn, stationary levels of 24 hours were observed at 
600, 1,000 and 1,300 ft for adaptation purposes. During decompression from the 1,500 foot dive, recom
pression had to be employed early in the procedure because of labyrinth symptoms m subject No.1. This 
recompression caused a rather severe compression syndrome in subject No.2, who became confused and 
uncoordinated, although the recompression was actually slower than the original compression had been. When 
decompression was resumed, both subjects showed slight pain at 970 and 730 ft, which disappeared. At 26 ft 
subject No.2 had a rather severe leg pain and recompression to 31 ft for several hours was employed. The 
pam returned when decompression was resumed and an attempt to combme oxygen-breathing with recom
pressIOn was tried. After a few hours gradual decompression was resumed, and upon surfacing, subject No.1 
was still somewhat unsteady and subject No.2 had an ache in his nght leg. The subject has since apparently 
made a complete recovery. Subject No.1, however, still suffered from poor balance two months later, and 
examinatIOn showed a "severe nght labynnthme lesion and the remnants of a spontaneous nystagmus." He 
will probably suffer a slight Imperfection of balance permanently. In conclusion the author states that if rapid 
recompressIOn cannot be used at great depths WithOut resultmg in compression syndrome, the chief curative 
agent m decompression accidents becomes restricted, precludmg any assurance of cure. It may be that 
permanent phYSical damage is a nsk of saturation dlVlng at these depths. (MFW /BSCP) 
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173. 
BARNARD, E.E.P. 

Oxygen toxicity. 
Proc. Roy. Soc. Med. 64:874-876; Sept. 1971. 

Previous studies of oxygen toxicity have shown that exposures in water were more dangerous than dry 
exposures to the same pressures, and also that work and changes in ambient temperature also potentiated the 
toxic effects of oxygen. There is a great difference in susceptibility among individuals, and in the same 
mdividual at different times. The threshold for oxygen convulsions in man has been established at 1. 7 
atmospheres. Oxygen convulsions m mice are described. Illustrations show the logarithmic transformation of 
the data for major convulsions, and the dose response curve for oxygen pressure of from 3 to 10 atmospheres. 
Table 1 shows the effects of carbon dioxide on oxygen convulsions in mice; at some levels there is no effect, 
while at others there is a marked effect. Helium potentiates the onset of convulsions, but apparently offers no 
danger to the deep diver as long as the threshold lImits for oxygen are main tamed. (MFW /BSCP) 

174. 
BARNETT, T.B. and B. Rasmussen. 

Ventilatory responses to hypoxia and hypercapnia with external airway resistance. 
Acta Physiol. Scand. 80:538-551; Dec. 1970. 

The effects of added external airway resistance upon the steady state ventilatory response to hypOXia and 
hypercapma were studied m three normal human subjects. The slope of the stimulus-response lme for CO 2 

was reduced m all subjects when this resistance was added to the airway. The ventilatory response to eucapmc 
hYPOXia was measured in the same subjects With and Without the same added external airway resistance. 
When end-tidal carbon dioxide tensIOn was mamtalned at the normal level by addition of CO 2 to the msplfed 
air, the ventilatory response to hypOXia was less m all subjects with added alIway resistance than without. For 
purposes of comparison the level of hypoxia and of hypercapma that were associated with hyperventilatIOn of 
12 l/min were considered to be physiologICally eqUivalent stimuli. At thiS stimulus level the magmtude of the 
effect of the same added airway resistance was greater m all subjects dunng hypercapma than dunng hypOXia. 
These observations suggest that the ventilatory response to hypOXia IS less dependent upon the resistive work 
of breathing than IS the response to hypercapnia. (Author's abstract) 

175. 
BARTEK, P., J.G. Gaume and H.J. Rostami. 

Dynamics analysis for the time of useful function (TUF) predictions in toxic combustive 
environments. 

Aerosp. Med 41 : 1392-1395; Dec. 1970. 

The "margin" of safety for escape from a hostlle enVlIonment containing tOXIC combustIOn products IS 
contingent on many variables. These variables may be grouped into two categories: (1) physical factors and 
(2) physiological factors. The physical factors are the result of the dynamic changes taking place m the 
external environmental combustive processes. The physiological factors represent the complex phYSiological 
changes occurnng m response to the tOXIC environment. The ability to escape is dependent on the magmtude 
of the consolidated biokinetlc forces for environmental deterrence over a given period of time. This penod of 
time has been referred to previously by the authors as the Time of Useful Function (TUF). Examples are 
considered in this approach in which the TUF is based on data of some toxic pyrolysis products generated by 
combustion processes. This study attempts to provide a method for determining some common factors 
essential for TUF predictions. (Authors' abstract) 

176. 
BARTHELEMY, L. and A. Michaud. 

Traitement des accidents de decompression. 
[Treatment of decompression injuries]. 
Rev. Physiol. Subaquatique Med. Hyperbare 1: 103-119; Oct./Dec. 1968. 

The authors report the very Important experiment of the GERS [Group for Submanne Research and Investi
gation] in the treatment of decompression Injuries. At first they emphaSize the Increased frequency (107 
since 1960, including 25 In 1965, as compared with four a year before 1960). These Injuries are neurological 
in approximately two-thirds of the cases, osteoarticular in one-third. If the "bends" are always cured what
ever method may be employed, neurological injuries seem to react much more favorably to the oxygen tables 
of the GERS (10% fatalities for extreme cases) than to the classic tables of the American navy (30% fatalities 
for extreme cases). [Fig. 5 shows three decompression schedules, developed by GERS, for decompression of 
three grades of duration; they all make use of oxygen combined with air, and the faster the decompressIOn, 
the greater the percentage of oxygen used]. The authors have never observed any intolerance to oxygen or 
any oxygen convulsions. (English summary, expanded by MFW /BSCP). 
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177. 
BATTELLE MEMORIAL INSTITUTE. 

Purity standards for divers' breathing gas. Proceedings of a symposium held at Columbus, Ohio, 
8-9 July, 1970. 

Columbus, Ohio, Battelle Mem. Inst. Rep. 6-70, 335p. July 9,1970. 
(AD-71O,006) 

Reported incidents of gross contamination in some of the divers breathing air systems on board U.S. Navy 
ships initiated an extensive effort to minimize this condition. The methods for such minimizations have been 
investigated and resulting techniques are being implemented. However, the source of contamination and the 
resultant physiological effect in a hyperbaric environment are not well established. A symposium was held as 
a flIst step towards a more adequate defmition of purity standards. The symposium covered the following 
topics: Physiological effects; Gas processing; Gas monitoring; and Divers support system design. [Individual 
papers will be found under the following author entries: Billett, S.M.; Bloom, I.D.; Bowen, I.C.; Bupara, S.S. 
and W.A. Glaeser; Bums, A.A.; Dorman, O. and P.E. Cassidy; Eastman, I.A.; Fortson, B.C.; Hamilton, R.W., 
Ir. and E. Erb; Hatfield, N.L. and T.e. Iohnson; Henkener, I.A.; Iden, R.; Lock, C.E. and P.E. Cassidy; 
Padden, I.; Rose, e.S.; Umstead, M.E.; Vind, H.P. and e. Mathews; Vorosmarti, I., Ir.; Wands, R.e.; Ward, 
I.R.; Williams, D.D., S.T. Gadomski and R.R. Miller; Williams, F.W.; Wright, RAJ. (Aerosp. Med. Biol.) 

178. 
BAUER, B.B. 

Comments on "Effect of air bubbles in the external auditory meatus on underwater hearing 
thresholds". 

J. Acoust. Soc. Amer. 47:1465-1467; May 1970. 

The loss in acuity which occurs when ears are submerged underwater has been computed using equivalent 
circuit analysis for the completely filled ear canal and for the canal containing a trapped air bubble at the 
eardrum. Contrary to popular misconception, the bubble is, if anything, beneficial, not detnmental. This may 
explain the recent findings of Hollien and Brandt (1. Acoust. Soc. Amer. 46:384-387; 1969), who measured 
no significant difference m underwater thresholds with and without bubble and regarded this as evidence that 
the middle-ear mechanism is not functionally operative in underwater hearing. Their contention is not 
supported by the present analysIs. The computed differential loss between aerial and underwater tympanic 
transmission shows a frequency-dependent function, which resembles Hollien's measurements, but with 
10-15 dB smaller magnitudes. Vanous hypotheses relating to this difference still need to be investigated; 
however, the predicted frequency dependence of the loss lends strength to prevIOus observation (B.B. Bauer 
and E.L. Torick, I. Acoust. Soc. Amer. 39:35-39; 1966) that a rismg pressure-frequency response near the 
external auditory meatus IS needed to produce a normal-soundmg underwater earphone. (Author's abstract) 

179. 
BAUME, A.D. 

Oceanology International 69. A review: DlVlng technology. 
Underwater Sci. Technol. J. 1 :32-34; June 1969. 

The author reviews papers read at the conference. Dr. P. Fructus descnbed SIX expenmental chamber dives m 
oxy-heiIum at 900-1200 ft, With the aim of perfecting decompressIOn tables and studymg behaVIOr at high 
pressure. Satisfactory decompressIOn schedules were apparently worked out, With an average ascent ratIO of 4 
to 6 cm per mm. An 1Oterest1Og development was deSCribed as "hyperbariC helium nervous syndrome," 10 
which alertness, coord1OatlOn and space perceptIOn seemed to be Impaired. Another account by J.R. Carr, was 
of deep trials at Alverstoke, which consisted of 80 hours at a Simulated depth of 1,000, With excursIOns to 
1,150 feet. DecompressIOn took 88 hours, and was successful except for very mmor 10stances of bends. Outer 
ear 1OfectlOns also occurred. Tests 10 spatial perceptIOn, manual dexterity, and weight hft10g 10dlcated no 
performance detenoratlOn. The author believes that the dlspanty between thiS expenment and the prevIous 
one IS proof of the present 1Ocompleteness of knowledge concern1Og the problems 1Ovolved. Other papers, 
deal10g With tools, eqUipment, and suits are bnefly discussed. It IS noted that the major problems for dlVlng as 
an 10dustry are connected with comparatively shallow operatIOns. Particular note IS taken of an account (by 
W.M. Wnght) of the development of a coldwater dlVlng SUIt which IS deSigned to protect a diver 10 water at 
29 C f for 6 hours, hav10g the qualities of buoyance, stability and ease of operatIOn. Another paper (Achurch 
and Garnett) compares the economic advantages of the four dlv10g systems free and au-hne dlV1Og, submers
Ible decompressIOn chamber~; saturatIOn systems from a work chamber With transfer at surface, systems based 
on an underwater habitat The last named I~ hkely to prove the most economical for any period of time 
exceed10g 60 hours. Special note IS made of a warnmg Issued 10 a paper by J R. Carr which emphaSizes the 
difficulties encountered 10 the transItIon from dlv10g research earned out under Simulated conditIOns to the 
CJl.ceutlOn of a dive 10 open water. (MfW /BSCP) 
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180. 
BAUME, A.D. 

Oceanology International 1969. A review: Man in the sea. 
Underwater Sci. Technol. J. I :35-36; June 1969. 

This session on the frontiers of attempts to put man in the sea included papers on: the development of deep 
salvage operations (W.F. Searle); underwater living experiments such as Tektite, both as a spin-off from space 
activities and as a contribution to marine science and technology (H.M. Wittner); Operation Jason (H.G. 
Delauze) which was an attempt to see whether saturation diving techniques could be advantageously em
ployed in deep sea work. Tektite is a habitat serviced from a surface support facility; from Its 50-foot depth, 
divers breathing oxygen-nitrogen are expected to be able to accomplish eigh t hours of work per day by the 
end of the experiment. In Operation Jason, at 500 feet, two methods were employed. in the first, the divers 
were partially decompressed overnight, and in the second, divers were main tamed at 500-foot pressure. The 
first method was considered the more desirable for several reasons. Up to four hours of work per diver per 
day was accomplished, at a cost of $1,000 per man hour, which is considerably lower than the cost of divers 
operatmg at this depth on a non-saturation basis. (MFW /BSCP) 

181. 
BAYLES, 1.1. and D. Taylor. 

Sealab 3: Diver's isotopic swimsuit·heater system. 
U.S. Nav. Civ. Eng. Lab., Rep. NCEL·TN·1087, 126p. May 1970. 
(AD· 708,680) 

The Atomic Energy Commission and the Deep Submergence Systems Project Office included the develop· 
ment and evaluatIOn of an Isotopic swimSUit heatmg system m the SEA LAB III program to demonstrate a use 
of atomic energy as a method for providmg supplemental heat to divers. The task of developmg a SWimsuit 
heatmg package was assigned to the Naval CiVil Engineering Laboratory, Port Hueneme, Callforma. The 
package utihzes AEC furnished Plutomum 238 capsules for heatmg water which is pumped through a closed 
cycle system mcluding a diver's undergarment fitted with closely spaced plastic tubing. The diver wears a wet 
SUit over this undergarment to atd in retammg the heat proVided. The package or isotope backpack segment is 
deSigned to be attached to a modified Mark VIII mixed gas breathing apparatus backpack. The specifications 
based upon available mformatlOn at the time of mltlal development stages, did not proVide for suffiCient 
Isotope to produce adequate supplemental heat. However, the final backpack deSign did not matenally affect 
the diver's capabilities and the system was successfully tested with respect to ItS deSign operational character
istics. (Author) (Aerosp. Med. Bio!.) 

182. 
BAYLISS, G. 

Electrocardiographic changes in the guinea pig after pulmonary barotrauma. 
Rev. Physiol. Subaquatique Med. Hyperbare 2(1): 16-19; 1970. 

The changes observed m the electrocardiogratn of two groups of gumea pigs, one group of which has sustained 
asphYXia on the surface and the other pulmonary barotrauma from a depth of 2 AT A, are descnbed. Brady· 
cardia tended to occur earher in the asphyxiated guinea pigs than m those that suffered pulmonary baro· 
trauma. The ECG changes were Similar m both groups. Comment on pOSSible mechanisms involved IS made. 
(Author's abstract) 

183. 
BEAN, J.W., J. Tignell and J. Coulson. 

Regional cerebral blood flow, O2 and EEG in exposure to oxygen at high pressure. 
J. Appl. Physiol. 31: 235·242; Aug. 1971. 

The interrelationship of regIOnal changes in cerebral blood flow, tissue 0" EEG and behaVIOral reactIOn in 
unanesthetized rats breathmg atr, 0, at atmospheric and 65·80 pSlg was studied by simultaneous recordmgs 
from multiple thermo flow probes, polarographic 0, and EEG electrodes. These showed synchronous cychcal 
regional flow changes correlated With tissue 0, and EEG activity but unrelated to cardiaC or resplfatory 
cycles, regIOnal reciprocal flow changes not closely correlated with EEG actiVity until after prolonged expo· 
sure to 0, at high pressure (OHP) when preconvulslve EEG changes appeared which developed into massive 
EEG discharge associated with a shift m regional flow pattern, a pronounced regional flow and tissue pO, 
mcrease, and precipitatIOn of overt convulsion. These changes are interpreted as due in part to regIOnal 0, 
vascular control mvolving a primary vasoconstnctlOn and a secondary dtlation due to an eventual loss or 
breakdown of 0, constnctlve control With a resultant sharp mcrease m regional blood flow and tissue pO,-a 
sequence of events which WOUld, then, constitute an important aspect of the tOXIC actIOn of OHP on the CNS. 
The data support earher findmgs. (Authors' abstract) 
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184. 
BEATTY, H.T., T.E. Berghage, D.R. Chandler. 

Indexed retrieval system for Navy experimental diving unit. Research and evaluations report. 
U.S. Navy Exp. Diving Unit, Rep. NEDU-RR-6-71, 69p. June 1,1971. 

To update and streamline information retrieval at the Navy Experimental Diving Unit (NEDU) a computer
ized Key-Word-In-Context (KWIC) index system has been developed. The KWIC system permits the user to 
retrieve NEDU research and evaluation reportes by report number, author and/or "keyword" in title. The 
KWIC computer programs developed by the International Business Machine Corporation have been so success
ful in this application that they are now being applied to all of NEDU's microfilmed research files. [The 
report consists of a chronological list of NEDU reports, an author mdex With accession numbers and a 
permuted title index] (Authors' abstract, expanded by MFW/BSCP) 

185. 
BEATTY, H., T.E. Berghage and D.R. Chandler. 

Preliminary survey of diver anthropometrics. 
U.S. Navy Exp. Diving Unit, Rep. NEDU-RR-7-7I, 28p. June 1,1971. 
(AD 729,664) 

Anthropometric data for Navy divers were collected 'and analyzed for mean, standard deviation, skewness and 
kurtosis. The data were analyzed by computer percentiles calculated and pnnted out. (Author) 

186. 
BEAUFORT, R. 

Soviet man-in-the-sea activities. 
UnderSea Technol. 12: 19; July 1971. 

This IS a brief reVIeW of an account m the July 1970 Issue of Oceanology, clfculated in translatIOn by the 
Amencan Geophysical Umon, of the operations of the underwater habitat Chernomor in the Black Sea. It is 
operated on compressed air, thus being limited to a depth capability of 130 feet and it accommodates five 
aquanauts, It is a honzontal cylinder 26 feet long, 10 feet in diameter, displacing 62 tons. The activities 
described occurred with several teams of aquanauts during the summer of 1968. The depth was 40 feet With 
divers operating at 20 to 80 feet, For return to surface, after four or five days, SIX hours of decompression 
time was at first conSidered aequate, but this time was later increased to ten hours. Although deSigned to be 
self-sufficient, the habitat operated with an umbilical from a pontoon catamaran. Livmg conditIOns and 
phYSIOlogical functions were monitored throughout the operatIOn (MFW /BSCP) 

187. 
BECKMAN, E.L. 

A review of current concepts and practices used to control body heat loss during water immer
sion, 

In: Hardy, J.D., ed. Thermal problems in aerospace medicIne, p.l91-209. Maidenhead, England, 
Technivision Services, 1968. 

DiSCUSSIOn of methods to control the heat loss of the human body dunng water immerSIOn. Such methods are 
of great sigmficance to downed aViators and underwater swimmers. Fundamental aspects concerning the heat 
loss of the human body dunng water Immersion are discussed. Advances in clothing and textile technology 
suggest that Improved msulatlve garments might be useful. In addition, the newer technologies of dlfect 
energy conversion systems, thermoelectncs, electrochemistry, and thenmonics suggest that systems for re
placement of body heat may be avrulable at an acceptable weight penalty which would Simplify the problem 
of keepmg the Immersed sWimmer in thennal balance. (G R) (IAA) 

188. 
BECKMAN, E.L. and H.S. Weiss. 

Hyperoxia compared to surfactant washout on pulmonary compliance in rats, 
J. Appl. PhyS101. 26:707-709; June 1969. 

An and sal1l1e pressure-volume (P-V) curves were run on lungs from 220-g rats after 60-66 hr m 1 atm O2 , 

InflatIOn (mf) and deflation (def) were contmuous' With air at 20 sec/cycle to 20 em H2 0 and With sal me at 
0.8 ml/mm to the au V. Total lung compliance (CL) was determined from the change 111 V of the rur curves 
between 5-15 cm H,O, tissue compliance (CtIS) from the sloped of the saline curves and compliance due to 
surface forces (Csurf) from l/CL '" I /CtIS + I/Csurf. Leclth1l1 111 the lung transudate obta1l1ed by sal1l1e 
perfUSIOn was used as an mdex of surfactant. Hyperoxia decreased Iccith1l1 by 62% (623 ± 48 to 293 ± 35 
/ig/lung) and all compliances (us1l1g an average of 1I1f and def, CL by 62%, Ctls by 48%, and Csurf by 72%). 
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Surfactant washout in controls decreased CL and Csurf sImilarly, but mcreased Ctis. Leclthm was highly 
correlated (r = 0.7) with eIther CL or Csurf. Oz thus lowered CL both by decreasmg surfactant and by 
mcreasmg tIssue rigIdIty. (Au thors' abstract) 

189. 
BEGIN-HEICK, N. 

Oxygen toxicity and carbon deprivation in Astasia longa. 
Can. J. Biochem. 48(3):251-258; 1970. 

The changes m metabolic actIvity of Astasia longa dunng oxygen treatment and C deprivatIOn were examined. 
In many respects (growth, cell compositIOn, and some enzymatIc actIvItIes) the two treatJnents produce 
similar effects. Other parameters such as cellular respIratIOn are affected differently. Oxygen treatment 
mhlbIts the ethanol-stImulated respIratIOn but affects endogenous respiratIOn very little. At the same tIme, 
the total alcohol dehydrogenase activity of the cell IS mcreased at least ten-fold. In starved cells, the endog
enous respIratIon IS decreased parallel to the cellular content of carbohydrate reserves, but the abIlIty of the 
cell to utilIze ethanol stays constant. The NAOH. cytochrome c OXIdoreductase actIVIty of the oxygen-treated 
cells m decreased by 70%, whereas thIS actIvity IS decreased less than 30% in starved cells. It is proposed that 
the InhibitIon of the NAOH: cytochrome c oxidoreductase actIvity is the pnmary actIVIty affected by oxygen 
treatment m both acetate- and ethanol-grown cells. The charactenstIc effects of oxygen treatJnent on 
ethanol-grown cells are probably the result of the combmatlOn of mcreased NAO-dependent alcohol dehydro
genase actIvIty and decreased NAOH. cytochrome c OXIdoreductase actIvIty. Such a modifIcation of these 
two actIVIties would tend to keep NAO m the reduced state and therefore lImit cellular reactIons whIch 
reqUIre OXIdized NAO. ( © BA) 

190. 
BEHN, c., R. Korz, W. Pontzen and U. Ruff. 

Die Natriumausscheidung be1 ImmerSIOn und unterschiedlicher Kochsalzzufuhr. 
[Renal sodium handling during immersion at different intakes of sodIUm chloride 1 . 
Pflueger Arch. Ges. Physiol. 307: R81 ; 1969. 

Abstract only. EntIre item translated: To mvestIgate the mechanIsm of natriureSIS dUrIng ImmerSIOn, tlle 
mulIn clearance and sodIUm concentratIOn in the serum and unne were measured m control experiments and 
during Immersion of SIX expenmental subjects. In two one-week penods, dlffenng amounts of salt were 
consumed (first week 15 g/day; second week: 0.5 g/day). The control expenment values for inulIn clearance 
were 108 (SO ± 10.1) ml/mm for the salt-rich diet and 94.2 (SO ± 6.28) ml/mm and 1.73 m Z for the low-salt 
diet. The corresponding sodIUm concentrations m the serum were 137 (SO ± 1.27) and 134 (SO ± 0.89) 
mE/I. The decrease in the filtered sodIUm quantity associated WIth the salt deprivation contracted with an 
increase in back-resorption from 97.6 (SO ± 0.99) to 99.1 (SO ± 0.51) percent. During Immersion under both 
conditions, there was a decrease in inulin clearance to 90.6 (SO ± 7.34) and 91.1 (SO ± 6.10) ml/m and 
1.73 m Z respectively with no change m sodIUm concentration m the serum. As a result of the mcreased 
sodium elImination, the accompanymg back-resorption was reduced by 0.62 (0.005 > p > 0.001) and 45 per
cent (0.001 > p) respectIvely (paIr analysis). The reduction in sodium back-resorptIon observed during immer
sion showed no slgIlificant (p > 0.25) dependence on the salt supply. (TU/BSCP) 

191. 
BEHNKE, A.R. 

Some early studies of decompression. 
In: Bennett, P.B. and D.H. Elliott, eds. The physiology and medicine of dIving and compressed 

air work, p.226-251. Baltimore, Williams and Wilkins, 1969. 

In the early mneteen hundreds there were two methods proposed for bringIng men safely from high pressure 
situations to nonnal atmospheric pressure: the unifonn slow reductIOn of pressure, and the stage method WIth 
progressIve increase in tIme for the stops at the lower pressures or shallower depths. The development of an 
understanding of the etIology of decompression sickness related to bubbly fonnation enabled basic postulates 
to be made. Two concepts are the basIS for the stage method of decompressIOn; the first IS that mere are no 
bubbles liberated within the body unless supersaturation of 2.25 atmospheres is exceeded; and the second IS 
that the time-course of nitrogen uptake for vanous parts of the body can be simulated by the use of a family 
of discrete, hypothetical half-time tIssues (5, 10, 20,40, and 75 mm) to represent gas exchange m the whole 
body. These different tissue rates may be due to blood supply variability but are also related to fat content of 
the organs and the total body, as fat absorbs seven times as much mtrogen as water. HelIum-oxygen dIving 
was proposed in 1925 and has been studied thoroughly by the U.S. Navy and is now widely used for very 
deep divmg. The original supersaturation ratio of 2.25 has been reduced to 1. 7 to 1 and alteration of gas 
mixtures during decompression has been added with pure oxygen for the lower level stops. There have been 
many studies of the quantitative uptake and eliminatIOn of mert gases, and radIOactIve krypton has been used 
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to demonstrate elimination during decompression. Both saturation dives and tunnel work use uniform decom
pression following initial reduction of pressure (often one-half). Essentially, the difference in the application 
of the two systems is whether or not exposures are short or long, relatively shallow or deep. (CWS/BSCP) 

192. 
BEHNKE, A.R. 

Disorders due to alterations in barometric pressure. 
In: Harrison, T.R., Principles of internal medicine, p.703-71O, N.Y., McGraw-Hill; 1970. 

A general but well-written chapter that covers the various aspects of the effects of altered barometric pressure 
under the following headings: introduction; hyperbaric chambers, effect of pressure per se and of barotrauma; 
complications arising from over-inflation of the lungs; narcotic action of nitrogen, oxygen poisoning, alter
ation of carbon dioxide tension; uptake of nitrogen at increased pressure, decompression procedures, factors 
affecting bubbley formation acclimatization, decompression sickness, etiology, signs and symptoms, bends, 
chokes, and the shock syndrome, neurologic involvement, bone lesions, recompression treatment of decom
pression sickness and air embolism, adjuvants to recompression, and a section dealing with derangements at 
high altitude with physiologic considerations, acclimatization, characteristics of the Andean, chronic moun
tain sickness and high altitude pUlmonary edema. (CWS/BSCP) 

193. 
BEHNKE, A.R. 

Oxygen tolerances and adverse reactions. 
In: Busby, D.E., ed. Recent advances in aerospace medicine. Proceedings of the Eighteenth 

International Congress of Aviation and Space Medicine, Amsterdam, September 15-18, 
1969, p.208-225. Dordrecht, D. Reidel Publishing Co., 1970. 

Review of the experience derived from exposure of man and animals to inhalation of 0, at higher pressures. 
Following a survey of earlier data (1932-1935) resultmg from hyperbaric investigations on animals and man, 
hyperbaric 0, tests of major importance, carried out during and following World War II, are described and 
discussed. The various factors that influence the variability of response to hyperbaric 0" such as the role of 
CO" influence of hormones, and modification of 0, toxicity by surgical intervention, are then examined. 
Responses of visual cell popUlation to increased 0, pressure are also considered. Finally, the etIOlogy of 0, 
poisoning IS discussed. (OH) (Aerosp. Med. Biol.) 

194. 
BEHNKE, A.R. 

The Harry G. Armstrong Lecture. Decompression sickness: advances and interpretations. 
Aerosp. Med. 42:255-267; Mar. 1971. 

This overview of decompression sickness culminates m three challengmg demands' (1) quantificatIOn of gas 
transport dunng decompression (2) measurement of inert gas elimination and metabohc gas exchange dunng 
recompression therapy and (3) elucidation of phYSical and physiologic mechanisms underlymg bubble ab
sorption during recompression. These mvestigatlOns would be complementary to in VIVO measurement of total 
body water and fat, as well as to the employment of sophistIcated techmques for assessment of work 
performance in normal and aqueous environments. Emphasis IS placed on an extnnsic consideration embodJCd 
m the wealth of contributIOns to chmcal medicme to be derived from systematic mvestigatIon of the host of 
maiadICs overt or covert m decompressIOn Sickness. Equally important to medicine IS the posItive approach in 
patho-physlOlogy to ascertam not only "what we succumb to but what we are able to hve With." What are the 
mechanisms for example, which sustam body economy m "walkmg shock" and the heart and nervous system 
m the presence of an embohzed clfculatlon? Creative medical objective can requiSitIOn the nascent bubble and 
the altitude-pressure chamber to proVide the answers. (Au thor's abstract). 

195. 
BELMONT, A.P. and W.R. Shiller. 

The effects of fleet ballistic missile submanne patrols on oral health. 
U.S. Nav. Submar. Med. Cent. Rep. SMRL-640, IIp. Aug. 1970. 
(AD 716,765) 

Mamtenance of optImum oral health for Fleet BalhstJc MISSile submarme personnel IS a contmuous effort 
Information IS requlfcd concermng oral health status and patrol effects on tillS status. Ninety-one crew 
members of the USS John Marshall (SSBN 611 (Gold)) were evaluated predeployment, dunng the first week 
of patrol and dunng the seventh week of patrol for gmglVltJs (gum diseases) and personal oral hyglCne habits. 
No detnmental patrol effects were observed. A close relatIOnship was noted between gmglval (gum) health 
and good hYgiene practJces of submanners should be contmued and strengthened. (Authors' abstract) (GRA) 
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196. 
BEN ELI, M., I. Haissman, and M. Kuch. 

Sea-borne research station. 
Architect. Des. 39:181; Apr. 1969. 

The authors briefly describe, and illustrate, a research station which would be one-half above water and 
one-half underwater. The submerged facilities would include research units, industrial units, underwater 
interchange facilities, buoyancy and stability regulating tanks, communication systems, support for the sea
bed operations, etc. (MFW /BSCP) 

197. 
BENNETT, P.B. 

Elucidation of the narcosis barrier to deep diving. 
In: Lythgoe, J.N. and E.A. Drew, eds. Underwater Association Report 1969, p.42-48. 

Guildford, England, Iliffe Science and Technology Publications, Ltd. 

Known, randomly applied auditory stImuli were used to evoke electrical responses from the brain of men 
breathing air at pressures down to the equivalent of 300 feet, oxyhehum down to 300 feet, oxygen down to 
33 feet and O2, He, N2 mixtures, down to 300 feet. At suffiCient partial pressures all these gases reduced the 
evoked potential. It is suggested that mert gas narcosIs is caused by the adsorption of the narcotic agent to 
cell membranes which affects their permeability to catIOns and causes a reversible mcrease m intra-cellular 
Ions. Helium does not appear to be a narcotIc gas. The brain wave pattern and performance of divers 
swimmmg at 1,150 ft remained normal. (Author's abstract) 

198. 
BENNETT, P.B. 

Hazards of inner space. 
Sci. J. 5(4):54-69; 1969. 

In thiS clear and concise summary, the author emphasizes the need to overcome phYSIOlogical barflers that 
might prevent the full exploitation of the continental shelf. Foremost among those produced by the hostile 
enVlfonment arc mcreased resistance to breathing, CNS narcosIs from nitrogen, need for long decompression 
periods, oxygen tOXicity, and loss of body heat. There are also special nutritional requirements during long 
term undersea mISSions, and special problems related to the actIon of drugs under these abnormal conditIOns. 
TOXIC and/or predatory forms of marine life are another danger. These hazards all necessitate many and 
complex support facilities. It is noted that the retention of carbon dioxide, resulting from resplfatlon ineffi
ciency is considerably reduced by the use of helium, which IS low in denSity. The potentiating effect of CO2 
retentIOn on nitrogen narcosis is also noted. While helium is the least narcotic of the inert gases, It presents Its 
own problems. Helium tremors, which occur often at 240 m and sometimes sooner, may be caused by a 
too-high PO. and a too-rapid descent; they may constitute the forerunner of the convulsions observed by 
R. R. Brauer in goats at greater depths. Carbon dioxide also potentiates oxygen toxIcity. To prevent this PO. 
IS kept at '12 atmosphere or sometimes at atmosphenc pressure; thiS in turn may result in hYPOXia. Inter
mittent mcrease of po. is suggested as a possible solution, and the experiments of Chouteau With goats are 
cited (see Chouteau, J. et al., C. R. Acad. SCI .. 2918-2921, 1969). Other possible breathing gases are neon (low 
m narcotIc potency but too dense) and hydrogen (low in molecular weight, but more narcotic than hehum 
and highly flammable). The disadvantages of helium (other than "helium tremors", which occur only at 
comparatively great depths) are Its heat conductiVity and ItS speech distorting properties. Heated SUits and 
communicatIOn deVices are briefly touched upon. Another problem for divers IS the Jomt pain and stiffness 
known as "diver's arthralgia" which can occur at as little as 90 m; its cause is not understood. The author 
suggests that these problems may be due to hydrostatic pressure, rather than to inert gases. Symptoms of 
decompression sickness and problems of decompression, With emphasiS on the technique of saturatIOn divmg, 
are discussed. (MFW /BSCP) 

199. 
BENNETT, P.B. 

Inert gas narcosIs. 
In: Bennett, P.B. and D.H. Elliott, eds. The physiology and medicine of diving and compressed 

air work, p.155-182. Baltimore, Williams and Wilkins, 1969. 

The narcotic properties of aIr when breathed at mcreased pressures has been noted and reported smce 1835. 
The SlgJIS and symptoms may be charactenzed as a slowing of the process of cerebratIOn and may mclude 
euphona as well as slowed response to visual, auditory and tactIcal stimulatIOn. The Impairment of mental 
and phYSical capabilities have been quantIfied and mdicate an mcreasmg decrement m performance With 
mcreasmg air pressure which m most cases IS first apparent at 4 ATA (100 ft). Attempts have been made to 
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correlate the narcotic potency of many of the noble gases such as helium, neon, algon, krypton and xenon 
and although they vary in potency they all cause signs and symptoms of narcosis. Although more work is 
needed in this area helium remains the gas of choice for deep diving. There have been many theories put forth 
as to the causes and mechanisms of the narcotic effect of high pressure air: psychological factors, carbon 
dioxide theory, inert gas theory, and electrophysiological mechanisms. Research with auditory-evoked corti
cal potentials led to the conclusion that "inert gas narcosis and anaesthesia are caused by the absorptIOn of 
the narcotic agent on cell membranes which affects their permeability to cations and causes a reversible 
increase in intracellular Ions." Some studies have indicated that partial pharmacological control of inert gas 
narcosis is possible. (CWS/BSCP) 

200. 
BENNETT, P.B. and D.H. Elliott, eds. 

The physiology and medicine of diving and compressed air work. 
Baltimore, Williams and Wilkins, 1969. 532p. 

This volume IS a carefully edited collection of reviews, each written by an mternationally recognized authori
ty. Although bIOlogical problems affecting man are emphasized, the engineering aspects are included when 
appropriate. 1111S is not the reporting of the proceedings of a symposium, but a comprehensive review of the 
biomedical problems of life at high pressures. It Qrings up to date the state of knowledge. There are extensive 
references at the end of each chapter. IndiVidual chapters will be found under the following author entries: 
Behnke, A.R.: Bennett, P.B.; Buhlmann, A.A.; Chouteau, J.; Elliott, D.H.; Fenn, W.O.; Griffiths, P.O.; 
Haxton, A.F. and H.E. Whyte; Hempleman, H.V.; Hills, B.A.; Kidd, D.J. and R.A. Stubbs; Kylstra, J.A.; 
Lanphier, E.H.; MacInms, J.B. and G.F. Bond; Schaefer, K.E.; SeIgeant, R.L.; Smith, E.B.; Walder, D.N.; 
Williams, S.; Wood, J.D.; Workman, R.D. (CWS/BSCP) 

201. 
BENNETT, P.B., K.N. Ackles and V.I. Cripps. 

Effects of hyperbaric nitrogen and oxygen on auditory evoked responses in man. 
Aerosp. Med 40:521-525; May 1969. 

The auditory evoked response (AER) IS examined as a measure of narcosis mduced at depth m dlVlng 
personnel. Experimental AER data were obtained using electrodes attached to the scalps of experienced 
divers by computer averaging techniques. Auditory signals (chcks) at 60 dB were presented bi-aurally at a rate 
of 60 per minute for 1 min or 5 min. An arithmetic performance test was given before and during compres
sion to depths between the surface and 300 ft (10 ATA). The subjects breathed compressed alI, 02H and 
02 H N mLxtures. Compressed air caused decrements in both the AER and arithmetic efficiency which 
correlated with depth. Hyperbanc 02 depressed the AER but did not affect arithmetic performance. Evi
dence is presented to show that N is the major cause of compressed air narcosis and that 02 IS not synergistic. 
It IS concluded that the AER technique affords a rehable and reprodUCible measure of narcosis. The AER 
decrement with oxygen IS discussed m relatIOn to conduction deficienCies in the human bram and convulsions 
due to hyperbaric oxygen. (© B.A.) 

202. 
BENNETT, P.B. and A.N. Dossett. 

Mechamsm and prevention of inert gas narcosIs and anaesthesia. 
Nature 228: 1317-1318; Dec. 26, 1970. 

The authors bnefly review theones concerning the mechanism of inert gas narcosIs. All mert gases, with the 
pOSSible exceptIOns of hellUm and neon, wlil have a narcotic effect at high pressures. It seems hkely that 
polanzabillty and molecular Size are mvolved. Recent studies mdlcate preferential adsorption of the inert gas 
to Itpid membranes, resultmg in an mcreased catIOn permeablilty. It has been demonstrated that hellum does 
not penetrate the membrane even at 100 ATA. Other studies have mdlCated that the nature of the adsorption 
resultmg m mcreased permeablilty may be electrostatic. Drug studies suggest that the llpld membrane can be 
stabilized by the presence of nonpolar portIOns of amphipathlc molecules or of positively charged groups at 
the water-ltpld mterface. Expenments were performed to determme whether or not catlOmc detergents could 
prevent narcosIs. In a study carned out on Wlstar rats, It was found that catlOmc drugs, as well as aspmn, were 
slgmflcantly effective m preventmg narcosIs by restonng the cell membrane to normality and thus reducmg 
the mobulty of Ions across the membrane. (MFW/BSCP) 

203. 
BENNETT, P.B. and E.I. Towse. 

The high pressure nervous syndrome dUrIng a Simulated oxygen-helium dive to 1,500 ft. 
Electroenceph. Clm. NeurophysJOI. 31:383-393; 1971. 
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PrevIOus simulated very deep dlvmg expenments m which subjects have been exposed to high pressures of 
oxygen and hehum have led to the suggestion of a "Hehum Barner" at 1,200 ft due to the presence of a High 
Pressure Nervous Syndrome (HPNS), charactenzed by hehum tremors, a marked mcrease m theta (4-8 c/sec) 
act1V1ty and "mlcrosleep" mvolvmg pen ods of somnolence. In the present IS-day experiment two subjects 
were compressed to 1,500 ft m an oxygen-helium envlfonment, where they spent 10 h. During the compres
SIOn, 24 h were spent at 600, 1,000, and 1,300 ft and 1 h at 1,100, 1,200 and 1,400 ft. A thorough study was 
made of any phYSIOlogical, psychological or medical changes with particular note bemg made of changes in 
the EEG frequencies and auditory evoked response in order to determme the aetIOlogy of the HPNS. Dunng 
each compressIOn phase the theta activity markedly mcreased while the faster alpha, beta 1 and beta 2 
actIVities decreased. These shifts continued for 6 h even after compression had stopped, and dunng a further 
12 h returned to much lower values. Auditory evoked potentials showed progressive depreSSIOn at 1,500 ft. 
These changes were accompamed by "helium tremors" or trembling of the hands and, m one phase of the 
expenment m one of the subjects, eVidence of "mlcrosleep." It is concluded that the HPNS eXists but that It 
may be ameliorated by slow compreSSIOn, with stages of at least 24 h at mtenm depths to permit adaptation. 
(Authors' summary) 

204. 
BENNETT, P.B. 

Neurophysiological, psychologIcal, bIOchemIcal and other physiological studies. 
In: Experimental observations on men at pressures between 4 bar (I 00 ft) and 47 bars 

(1,500 ft). Alverstoke, UK, Roy. Nav. PhyslOl. Lab., Rep. 1-71, p.60-113. 1971. 

The chief purpose of thiS expenment was to determme the etIOlogy and Importance of the high pressure 
nervous syndrome, discovered m earlier deep dives, by thorough physwlogical, psychological and medical 
momtoring, with speCial emphasis on EEG and tremor measurements. There were four dives in all at 100 ft, 
300 ft, 450 ft and 1,500 ft. Each dive is descnbed in detail, followmg the descnptlve text m each case are 
photographs, auditory evoked response charts, EEG readmgs, performance test results, unnalyses, temper
ature readmgs, heart rate and, for the 1,500 dive, filled out questionnaires. In order to mlmmize the high 
pressure nervous syndrome, a compression profile which allowed time for adaptatIOn was employed. Instead 
of continuous compressIOn to 1,200 ft as had been done in prevIOus deep dives, 24 hour stationary pen ods 
were taken at 1,000 ft and 1,300 ft EEG anumalies were much less pronounced than in prevIOus deep dives; 
this IS believed to be due to the 24 hour penods which allowed theta actiVity to return to normal before 
proceedmg, whereas m steady compression it had contmued to increase. This expenment represents the first 
known attempt to understand the effects of helium-oxygen on the human EEG; It has since come to light, 
however, that the RUSSians (Zaltsman et al) had been experimentmg extenSively in thiS field. Thelf findings 
are discussed and compared with findings at Alverstoke. The author believes that helium activates the 
reticular formatIOn, stnar systems and thalamus cortical systems. Tremors result from impairment of the 
stnar system. Effects of helium are compared with the effects of other inert gases used m the Russian 
expenments. Motor impairment, due to tremors, but no mental decrement, occurred in the 1,500 ft dive. 
Lack of mental decrement IS attributed to slow compression. The outcome of thiS and other expenments 
appear to confirm the non-narcotic quality of helium. Unne analysis showed retentIOn of electrolytes such as 
sodium, calcium, magnesIUm and chloride; the mechamsm involved here IS not completely understood. No 
deletenous results occurred. Bradycardia occurred, as was to be expected; the author suggests that It IS not 
mert gas partial pressure which produces bradycardia, but hyperbana. In thiS dive, the only blood change 
noted was a rise in white cell count and a fall m platelets in the 1,500 ft dive. Dunng decompressIOn, one 
subject suffered labynnth symptoms of dizzy ness and nausea; this necessitated recompression to 1,530 ft at 
which time the second subject had difficulty m retammg conscIOusness. This recalls the "mlcrosleep" expert
ences by Brauer m an earher deep dive m which compressIOn was less gradual. The second subject also 
suffered a bend in the leg at 26 ft. Decompression sickness symptoms perSisted m the case of labynnth 
disorder; m the other case, they disappeared after a few days. (MFW /BSCP) 

205. 
BENNETT, P.B. 

Psychological, physiologIcal and biophysical studies of narcosIs. 
In: Lambertsen, C.1., ed. Underwater phYSIOlogy. Proceedings of the fourth symposIUm on 

underwater physiology, p. 457-469. New York, Academic Press, 1971. 

Effective measurement of perfonnance Impairment caused by mert gas narcosIs has largely m the past 
consisted of psychological evaluatIOn. In recent work the auditory evoked response (AER) has been tned 
successfully. Electrodes were attached to the subject's head, (vertex, nght and left OCCIPital and spenoidal 
areas) and sharp sounds or clicks tnggered by an averagmg computer, were transmitted through bmaural 
earphones. It was shown that there is a Significant decrement m the mnphtude of the resultmg wave form. A 
mathematical test given to a group of divers who simultaneously received the AER test showed a highly 
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significant correlation. Therefore the AER test is as good as the more commonly used arithmethic tests. 
Biophysical mechanisms of narcosis relate to two phenomena, either interference with the release of chemical 
transmitters necessary for transmission of the nerve impulse across the synaptic gap, or a block of the ion 
exchange across the cell membrane. In studying cell membrane permeability it has been shown that at 
increased pressures, O2, C02 and inert gases also will adsorb to lipid membranes. As gas pressure increased 
the most significant adsorption was by C02 followed by O2, Ar, and N2. Helium, even at depths as great as 
3500 FSW (107 atm abs) did not penetrate the model membrane which suggests that He is not a narcotic 
(CWS/BSCP) 

206. 
BENNETT, P.B. 

Simulated oxygen-helium saturation diving to 1,500 ft and the helium barrier. 
In: 1971 Offshore Technology Conference, April 19-21, Houston, Texas. Preprints. Volume II, 

p.19S-210. Published by the Conference, 1971. 

The author gives a history of recent deep-dive experiments, starting with Keller in 1962, making note of the 
fust awareness of the high pressure nervous syndrome (hpns) noted by Brauer and Veyrunes in 1968. Animal 
experimentation indicated that the hpns could be avoided by the use of very slow compression. The 
1,500-foot dive made at A1verstoke is described; this dive has already been covered elsewhere in thiS bibliogra
phy (see Royal Navy Physiological Laboratory, Expenmental observations on men at pressures between 
4 bars (100 ft) and 47 bars (1,500 ft), Rep. 1-71). It is emphasized here that while these experiments do 
confirm the existence of hpns, it is indicated that this problem can be circumvented by using a compression 
schedule that allows for adaptatIon; in this case, 24 hours were spent at 1,00 ft and 1,300 ft respectively. 
Continuous compression at these depths is considered inadvisable. The author notes that the COMEX dive to 
1,700 feet at Marseille m November 1970, in which a similar type of compression was used, confirms the fact 
the the "helium barrier" can be circumvented. (MFW/BSCP) 

207. 
BENNETT, P.B. and A.N. Dossett. 

Studies of cationic and anionic detergents on convulsions induced by hyperbaric oxygen in rats. 
Aiverstoke, UK, Roy. Nav. Physio!. Lab., Rep. 8-71, 6p. June 1971. 

The purpose of this study was to determine whether catIOniC detergents would be effectIve m amelioratmg 
oxygen convulSIOns by stabilizatIOn of cell membranes. Fifty Wistar rats were exposed to 6.44 ats abs oxygen 
at a rate of 3.4 ats/min and the mean time to convulsions measured, both with and without mtrapentoneal 
mJectlOn of an anIOnic or cationic detergent or acetylsalICylic aCid. The two anIOniC detergents used decreased 
the mean time 34.7% and 7.2% respectIvely; the two catIOniC detergents used mcreased the mean time 18.3% 
and 75.5%; acetyl-salicylic aCid (50 mg/kg) mcreased the mean tIme only 1.3%; acetyl-salicylic aCid 
(100 mg/kg) mcreased the mean tIme 52.9%. Such a large dose, however, might have a depressant effect more 
senous than any membrane action. The authors believe that these expenments mdlcate that stabilization of 
cell membranes by actlOnic detergents may amel'orate oxygen tOXICity by preventIOn of mcreased penneabIiI
ty to cell electrolytes. The fact that convulSIOns do eventually occur even With the use of these drugs may be 
due to other factors such as gamma-ammobutync aCid metabolism. (MFW/BSCP) 

208. 
BENNETT, P.B. and S.P. Gray. 

Changes in human urine and blood chemistry dunng a simulated oxygen-helium dive to 1,500 
feet. 

Aerosp. Med. 42:868-874; Aug. 1971. 

Expenments are descnbed m which two subjects Simulated saturatIOn oxygen-helium dives to 100 ft, 300 ft, 
450 ft and 1,500 ft. Blood was collected before and after the dives and analyzed for hemoglobm, white ccll 
count and differential, hematocnt, platelets, lactiC dehydrogenase, LDH/HBD ratIO, total protem, urea, 
bilirubm, serum aspartate ammotransferase, alkaline phosphatase and electrolytes. Unne was collected every 
24 hours and measurement made of volume, 17 hydroxy cortIcosterOid, sodIUm, chlonde, potasSIUm, calCIUm, 
magnesIUm and net aCid excreted. In the expenments at 100 ft to 450 ft, due to lack ofheatmg, there was a 
cold dIUreSIS With unne electrolyte excretIOn followmg the mcreased glomerular filtratIon rate (GFR). When 
the corticosterOid excretIOn dJd not follow the mcreased GFR, electrolytes were retamed. At 1,500 ft, With 
no cold dIUreSIS, there was retentIOn of sodIUm, calCIUm, magnesIUm and chlonde and dIUreSIS of potassIUm 
and phosphorus With a high corticosterOid excretIOn. Serum enzymes were unaffected at all depths as were 
serum electrolytes. No changes were noted m the blood except m the I,SOO-ft expenment when post dive 
there was a nse m leucocytes and a fall m platelets These results are dl~cu5sed m relatIOn to the pOSSible 
mechanisms mvolved and correlated With the results of prevlOW, e"penments. (Authors' abstract) 

50 



209. 
BENNETI, P.B. and E.J. Towse. 

Performance efficiency of men breathing oxygen-helium at depths between 100 feet and 
1,500 feet. 

Aerosp. Med. 42:1147-1156; Nov. 1971. 

Experiments are dei>Cribed in which two subjects were compressed at 16-17 ft/min with 0.45 ats abs oxygen 
and helium to 100 ft/24 hrs, 300 ft/24 hrs and 450 ft/24 hrs culminating in a stage compression through 
600 ft/24 hrs, 1,000 ft/24 hrs, 1,000 ft/24 hrs, 1,300 ft/24 hrs to 10 hrs at 1,500 feet. Measurements were 
made of mental and psychomotor performance, finger tremor and personal comments. The results indicate no 
mental detenoration at depths as great as 1,500 feet, but a decrement in psychomotor performance due to 
the presence of tremors. Susceptibility to tremors vaned Significantly, one of the subjects being unaffected 
whilst the other showed an Increasing postural tremor with depth which was enhanced by each compressIOn 
phase. These findings are discussed In connectIOn with the effects of rate of compreSSIOn, Introduction of 
24-hr/stages in compression to great depths, EEG changes and the appearance of sensations of impending loss 
of consciousness and somnolence (mlcrosleep). It IS concluded that helIUm does not induce an Inert gas 
narcosIs similar to that of nitrogen or argon and the increased tremor and psychomotor decrement, as facets 
of a lbgh Pressure Nervous Syndrome, are due to the actIOn of pressure per se. (Authors' abstract) 

210. 
BEREZIN, I.P., V.A. Plgarev and E.N. Lerner. 

Vliyanie povyshennogo davleniya disloroda na bioelektriches kuyu aktivnost' golognogo mozga. 
[Effect of high oxygen pressure on the bioelectrical activity of the brain]. 
Fiziol. ZH. SSSR Sechenov. 9: 1085-1091; 1969. 

EEG registration in non-anaesthetized animals may be employed for subclimcalldentlfication In the tOXIC 
effects of oxygen admInistered under increased pressure InhalIng pure oxygen under atmospheric pressure for 
3 hours causes no patholOgical changes in the cerebral bioelectrical activity In animals. ConvulSive actiVity In 
non anaesthetized [animals] In controlled (apparatus) inhalatIon of oxygen under 3 atm pressure becomes 
manifest at 43.0 ± 10.0 thmin. According to EEG data sodIUm thiopental anaestheSia enables the penod of 
oxygen inhalation under 3 atm pressure to be Increased two tImes as compared to above. (English summary) 

211. 
BEREZIN, I.P. 

Izmenenie konstanty skorosti potrebleniya kisloroda (KSP O2 ) pri eto povy-shennom davlenii. 
[Changes of the constants of oxygen consumption velocity during its high oxygen pressure] . 
Fiziol. Zh. SSSR Sechenov. 56(4):640-644; 1970. 

In order to study the 02 balance during breathing with high pressure 02 (HPO), a method for evaluation of 
the muscle consumption of the 02 with aid of constant of 0, consumption velOCity (COCV 0,) was sug
gested. The COCV 0, was studied in control animals (rats breathIng With air at the normal atmosphenc 
pressure), under conditions of maximal 02 saturation of the tissues and after high 02 pressure actIOn. The 
COCV 02 was shown to decrease under the influence of HPO both at the top of the pressure effect and after 
the high 02 pressure action which should be taken into consideratIOn during oxygenobarotherapy in patients 
with regional hYPOXia. (SB) (© BA) 

212. 
BEREZIN, I.P., T.A. Suitanov, V.A. Pigarev and Y.A. Nabatov. 

o rannikh proyavlemyakh toksicheskogo deistviya povyshennogo davleniya kisloroda 
[Early signs of toxic effects of hyperbaric oxygen] . 
Eksp. Khir. Anesteziol. 15(6):50-54; 1970. 

ExperIments on Intact cats and dogs suggest that the time of harmless InhalatIon of 0, under 3 atm In cats IS 
133 ± 4.6 mIn and In dogs-76 ± 13.6 mIn. The most reliable method to detect early signs of 0, Intoxication 
In awake animals IS EEG. (CMM) (© BA) 

213. 
BERGFORS, T., K.H. Mlid and S. Lovtrop. 

Modifications in the automatic diver balance techmque. 
J. Exp. BioI. 63(1): 187-193; 1970. 

Vanous Improvements In the diver-balance technique are descnbed based partly on an Improved knowledge of 
diver-balance theory and partly on practIcal expenence. The improvements affect temperature control of the 
flotation medIUm, deSign of the amplifier and constructIOn of the diver and of the core of the magnet. OJC) 
(©BA) 
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214. 
BERGHAGE, T.E. and H.T. Beatty. 

Computer generated depth-pressure conversion tables. 
U.S. Navy Exp. Diving Unit, Rep. NEDU-RR-3-71, 70p. Apr. 1,1971. 
(AD 723,812) 

The tables are needed to provide a simplified method for converting depth in feet of sea water to other depth 
and pressure units. A computer program was written for the calculation and printing of selected depth and 
pressure units from 0 to 2,999 feet of sea water. Conversion tables presented are depth in feet of sea water, 
depth in meters, depth in fathoms, atmospheres absolute, pounds per square inch absolute, millimeters of 
mercury absolute, inches of mercury absolute, bars absolute, kilograms per square centimeter absolute. 
(Authors' abstract) (GRA) 

215. 
BERGHAGE, T.E. and G.c. Tolhurst. 

Revised tables of appropriate oxygen percentages for selected partial pressures at various 
depths. 

U.S. Navy Exp. Diving Unit, Rep. NEDU-RR-4-71, 90p. April, 1971. 
(AD 724,282) 

The report was written to promulgate a revised set df tables to allow rapid and easy conversion of water depth 
and partial pressure combinations into appropriate oxygen per cent to be used by divers and diving super
visors. The tables were devised for use when making necessary conversions between depth in feet of sea water 
and pressure in terms of atmospheres absolute. (Authors' abstract) 

216. 
BERGLUND, E. and S. Josephson. 

Pulmonary air embolization in the dog. I. Hemodynamic changes on repeated embolizations. 
Scand. J. Clin. Lab. Invest. 26:97-104; Sept. 1970. 

An expenmental model is described for studying the effects of inert material emboli on pulmonary hemo
dynamics. AIr, 1 ml/kg bodywelght, was injected directly mto the pulmonary artery m 21 dogs. Within 
20 seconds the pulmonary artenal pressure rose 140%. Pulmonary artenal wedge and left atrial pressures were 
almost unchanged. CardIac output decreased 28%. Aortic pressure made a bnef negatIve deflection of 12%. 
Pulmonary vascular resistance mcreased 248%, systemic vascular resistance 30%. All changes dIsappeared 
withm 13 minutes. Basal levels were not influenced despite mamfold repetitIons. Repeat embolizatlOns caused 
simIlar results with small vmatlOns. DIfferent types of ventilation and breathing gases, and thoracotomy with 
pulmonary dIssection did not obscure the pattern. Plastic beads induced effects similar m pnnclple but longer 
lasting. (Au thors' abstract) 

217. 
BERGMANN, D.A. 

A cryogenic life support system for submerged habitats. 
Irvine, Cal., Airco Cryogenics, Final rep. on Contract N00014-67-C-0095, 36p. Oct. 28, 1968. 
(AD-713,182) 

A cryogemc hfe support system utilizing hqUld oxygen and hquld hydrogen was deSIgned, fabncated and 
tested. The system performs the followmg bfe support functions· (1) suppbes breathmg oxygen; (2) proVIdes 
space heating; (3) converts carbon monoxide to carbon dIOxide. System testmg was perfonned m Sealab Deck 
DecompressIOn chamber (DOC) at AIICO Cyrogemcs and submerged tests were perfonned m Sealab I-STEP 
at Umted States Navy Mine Defence Laboratory (USN MOL) Panama City, Florida. (Author's abstract) 
(USGRDR) 

218. 
BERNARDI, G. 

Scritti di medicina subacquea. 
[Writings on underwater medIcine 1 . 
Florence, Gruppo Ricerche Scientifiche e Tecmche Subacquee, 1968. 276p. 

ThIs memonal volume consIsts of selections from the wntmgs of Dr. BernardI whIch had appeared m the 
revIew Mondo Sommerso dunng the period 1959-1967, arranged and edited by Marcella and Alessandro 
Olschk1. The subject matter of the bulk of the book (Part I) IS arranged alphabetically by subject matter, and 
touches, rather bnefly, on all medIcal and phYSIOlogIcal problems connected WIth underwater actIvIty. Van
OllS dIsorders are described and explamed, and speCIfic treatment IS recommended. Following thIS long sectIOn 

52 



are (Part II) a bnef essay on the psychology of underwater sport and (Part III) some tests of cardlOclIculatory 
function devised by Dr. Bernardi for the purposes of evaluatIOn and of diagnosis. (MFW /BSCP) 

219. 
BERTONI, R. 

L'e!ectronystagmographie pendulaire (ENG): Son interet, ses indications. 
[Pendular electronystagmography (ENG): Its interest, its indications] . 
Rev. Corps Sante Armees 11(2):217-222; 1970. 

This technique which allows labynnthlc changes to be expressed by a tracIng IS described and its uses 
discussed. It can mOnItor the physIOlogy of balance involving the mner ear and can be used in determining 
certain effects of brain and skull injuries, neurological affectIOns, and vascular problems. It can be used to 
screen astronauts and pIlots as It will Indicate an ind\Vldual whose equilibrium is easily disturbed. [It follows 
that it would also be useful In screening divers]. (LCS) (© BA) 

220. 
BERTOYE, A., J.F. Bolot, C. Roussel-Argenson, C. Rousset and P. Vincent. 

Action inhibltrice de l'oxygene hyperbare (OHB) sur Ie developpement des bacteries aerobies. I. 
Comparaison des effets de I'OHB a 2 AT A sur trois especes bacteriennes de type me tab
olique different. 

[Inhibitory effect of hyperbaric oxygen (OHP) on the growth of some aerobic bacteria. I. 
Comparison of the effects of OHP at 2 AT A on three bacterial species of different metabolic 
types] . 

C.R. Soc. BioI. 164:2309-2312; Nov. 1970. 

The culture in lIquid medIUm, in an atmosphere of pure oxygen at 2 ATA, of three bacterial strains (S. lute a, 
Staph-aurcus and E. Coli) inhibited the growth of the three species under consideration. This effect was more 
pronounced with St. aureus and S. Lutea, thus suggesting that the action of oxygen, at the oxidase level of 
these species, plays an Important but not an exclusive role. (Authors' summary translated by MFW/BSCP) 

221. 
BEVAN,J. 

Observations of the human AER and CNV during an exposure to a hyperbaric air environment. 
Alverstoke, U.K., Roy. Nav. Physiol. Lab., Rep. 8-70, 22p. 1970. 

The auditory evoked responses (AER) and contIngent negative variation (CNV) were recorded from 13 
expenenced divers, before, dunng and followmg an exposure to an increased ambient air pressure SimulatIng a 
depth in sea water of 91.4 m (300 ft), 10 ATA. Off-line data analysIs was accomplished using a LINC 8 
General Purpose Digital Computer. The results indicate that the AER was signIficantly affected at depth as 
shown by an average 63.5% ± 4.5 reduction m the NIP 2 amplitude whilst the CNV showed no SignIficant 
changes from controls. The results are interpreted as Indicating that the AER and CNV are generated by 
independent mechanisms. The AER is considered to be attenuated due to the inhibition exerted during its 
propagation and passage through the ascendIng reticular activating system (ARAS). The CNV is considered to 
be a self-propagatIng phenomenon, initiated by the interaction between the speCific, nonspecific and asso
ciational thalamic nuclei and as such IS at least partly independent of the changes assumed to occur in the 
actiVity of the ARAS. On the baSIS of the present study the mechanism of narcosis is suggested as resulting 
from the excitatIOn of an inhibitory system affectIng the ARAS rather than the direct inhibitIOn of the 
ARAS. (Author's summary) 

222. 
BEVAN, J. 

The human auditory evoked response and contingent negative variation III hyperbaric air. 
Electroenceph. Clin. Neurophysiol. 30(3): 198-204; 1971. 

The auditory evoked response (AER) and contIngent negative varIatIOn (CNV) were recorded from 13 
experienced divers, before, during and follOWIng an exposure to an increased ambient air pressure SimulatIng a 
depth in sea water of 91.5 m (300 ft., 10 atm absolute). Off-lIne data analysIs was accomplished USIng a LINC 
8 General Purpose Digital Computer. The results indicate that the AER was SignIficantly affected at depth, as 
shown by an average 63.5% + 4.5 reduction In the N I P2 amplitude, while the CNV showed no Significant 
changes from controls. The results are Interpreted as Indicating that the AER and CNV are generated by 
Independent mechanisms. The AER IS considered to be attenuated by inhibitIOn exerted during ItS propa
gation and passage through the ascendIng retIcular activating system (ARAS). The CNV is conSidered to be a 
self-propagatIng phenomenon, initiated by the interaction between the specific, nonspeCific and aSSoClatlOnal 
thalamic nuclei and, as such to be at least partly independent of the changes assumed to occur In the actIvity 
of the ARAS. (GAH) (©BA) 
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223. 
BICKMORE, C.H. 

Sub-Aqua diving. 
Practitioner 206:649-654; May 1971. 

The author sums up as follows: Regular and thorough medical examinations at regular intervals, with chest 
X-ray as a "must." No one ever to dive alone in any circumstances. No skin diving (except subsurface 
snorkeling for juveniles. Maximum age for divers is a matter for the individual. Experienced professional 
divers continue to dive into their fifties. It is largely a matter of fitness and blood pressure. Sex is immaterial. 
Theoretically women should be slightly more likely to develop the bends, as women have more subcutaneous 
adipose tissue than men, but in practice this does not seem to apply. (CWS/BSCP) 

224. 
BIERSNER, R. and C. Zingsheim. 

Conversion tables for Beckman CO2 analyzers (models IR 215 and IR 315A). 
U.S. Navy Exp. Diving Unit, Rep. NEDU-RR-5-70, 166p. June 1970. 

This report makes available to fleet diving facilities and other interested activities as set of tables for easy 
determination of carbon dioxide percents and partial pressures (in mmHg). These calculations are based on 
extrapolated functions of several different Beckman CO2 analyzers, as well as known depths (in feet of sea 
water). (Authors' abstract) 

225. 
BIERSNER, Rol. and Bol. Cameron. 

Memory impairment during a deep helium dive. 
Aerosp. Med. 41 :658-661; June 1970. 

(Also published as NEDU-RR-13-70, 8 p. 1970). 

Twenty divers performed an associative memory task at three mtervals dunng a saturation dive; once at the 
surface, a second time at a depth of 600 feet, and a third time during ascent at 100 feet. Memory tested after 
a 60 minute delay at 600 feet was significantly poorer than 60 minute memory tested on the surface or at 
100 feet. It was concluded that the selectIVe Impainnent resulted from psychological stress rather than hehum 
narCOSIS, smce five minute memory was not ImpaIred at 600 feet, and 60 minute memory remained com
pletely mtact in several mstances. This study proVides eVidence suggesting that psychological stress may be an 
important factor m mfluencmg perfonnance at extreme depths. (Authors' abstract). 

226. 
BIERSNER, R.J. and B.J. Cameron. 

Cognitive performance during a 1 ,OOO-foot helium dive. 
Aerosp. Med. 41 :918-920; Aug. 1970. 

(Also published as NEDU-RR-1O-70, 7 p. 1970). 

Five divers performed three cogmtIve tasks at SIX mtervals dunng a saturatIOn dive to a SImulated depth of 
1,000 fsw. Tasks mcluded an associative memory test, an embedded figures test, and a cogmtive interference 
test. Each of the three tests was also admmlstered to a surface control group at mtervals approxlmatmg those 
of the expenmental group. None of the three tasks produced statistically slgmficant differences between 
experimental and control groups, nor did perfonnance vanatlOns relate In any systematic way to conditions 
of the dive. It was concluded that hehum IS not narcotic at 1,000 fsw, and that perfonnance vanabulty 
reflected mdlVlduai adjustment to the hazardous conditIOns of the dIVe (Authors' abstract) 

227. 
BIERSNER, R.J. and B.J. Cameron. 

Betting preferences and personality charactenstlcs of Navy divers. 
Aerosp. Med. 41:1299-1291;Nov. 1970. 
(Also published as NEDU-RR-17-70, 7p. 1970) (AD-716,313) 

Twenty profeSSIOnal U.S. Navy divers and a comparable control group of nondlVlng enh~ted men were given 
the Mmnesota MultiphaSIC Personality Inventory (MMPI) and the Edwards Personal Preference Schedule 
(EPPS) m order to study personalIty differences between the two groups. In additIOn, both groups selected 
beh from among a senes of hypothetical gambles In order to study differences In attitudes toward fisk. The 
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results showed that dIvers (a) scored essentially the same as the control group on the MMPI, (b) scored 
significantly higher than control subjects on the aggression and change scales, and significantly lower on the 
affIliation, nurturance, and intraception scales of the EPPS, and (c) consistently selected from bets In which 
the probability of winning or losing was the same (.50) those bets In which the greater amount of money was 
involved. A comparison of these results with studies of parachutists and Jet pilots indicated that divers were 
similar to parachutists In betting preferences, but showed personality characteristics which were sIgnificantly 
different from both parachutists and jet pilots. (Authors' abstract) 

228. 
BIERSNER, R.J. 

Human performance at great depths. 
In: Lambertsen, C.J., ed. Underwater physiology. Proceedings of the fourth symposium on 

underwater physiology, p. 479-485, New York, Academic Press, 1971. 

Performance IS an important index of the physiological state and usefulness of the diver. An expenmental 
group of five divers in a saturation dive to 1,000 FSW were matched with a control group of five divers and all 
were given a series of tests: performance by the use of an automated measurement system; psychological 
stress using the Stroop Color ConflIct test, environment dependence by the Hidden Patterns test, memory by 
use of a simple work association test, and motor coordination by a simple tracking task. There was a general 
decline In performance as pressure Increased, but after three days on the bottom the performance of the 
experimental subjects had improved so that only thelf manual trackmg remained statistIcally dIfferent from 
the control group. There IS eVIdence of psychologICal stress and concern about the envlfonment during 
descent, but an adjustment while on the bottom. Only motor performance was SIgnificantly unpalfed on the 
bottom and remained so until after return to the surface. Several factors mIght account for the motor 
decrement, such as compression, temperature, humIdity, and fatigue, but fatigue is the most Important 
component. However, It is apparent that divers can function usefully at 1,000 FSW. (CWS/BSCP) 

229. 
BILLETT, S.M. 

Compressed gas monitor detects oil m compressed gas supplies. 
In: Battelle Memorial Institute. Purity Standards for divers' breathing gas. Proceedings of a 

symposium held at Columbus, Ohio, 8-9 July, 1970. p.17-1 - 17-10. Columbus, Ohio, 
Battelle Mem. Inst., Rep. 6-70, July 1970. 

A mOnitor for use in protecting diver's breathing gas from oil found in compressed air ~upphes has been 
recently developed. The major advantages of the monitor are its reliability In detectmg trace amounts of oil In 
the compressed air that flows through the monitor and its ability to proVIde a visual or audible alarm when 011 
is detected. The mOnitor utilizes a unique new membrane structure with openings of .001 to .020 microns. 
The membrane is a skin of synthetic polymer, one micron thIck, laid on the surface of a supporting mlcro
porous substrate. Oil collected on the surface of the membrane blocks the flow of air through the pores of the 
membrane. The resulting change In air flow IS readily detected WIth a vanety of electrical or fluidic trans
ducers. The monitor can be adapted to measure a wide range of alf flows with varying concentratIOns of oil 
for a broad vanety of operating condItions. With a concentration of oil in compressed air of less than one part 
per mllhon, the mOnitor can be adjusted to actuate in less than three hours. Other adjustments can be made 
for higher concentratIOns of 011 or longer periods of tIme before actuatIOn. (Author's abstract) 

230. 
BLACK, S.A. and J.T. Quirk. 

I:J:ydraulic tool systems for divers. 
In: Equipment for the working diver. Symposium proceedings, February 24-25, 1970, 

Columbus, Ohio, p.323-343. Washington, D.C., Marine Technology Society, 1970. 

This paper presents a revIew of hydrauhc tool power systems developed and evaluated at the Naval CIVIl 
Engineering Laboratory under the Joint sponsorship of the Naval Facilities Engineenng Command and the 
Navy Supervisor of Salvage. DIesel hydraulic and electro-hydrauhc power systems, including tools, are dis
cussed WIth the ratIOnale for their use. The paper further discusses human factors relating to the deSIgn and 
development of safe and effective diver tools. The power sources and tools dIscussed are by no means end 
products In dIVer tool systems. Future work will be dlfected to optimIzing the present systems In terms of 
effiCIency, physical dImenSIOns and Increased power output and developing dIVer tools and aids that are 
compatible WIth both the dIver and the envlfonment. In the past, the effort has been dIrected toward 
proVIding the working liver WIth a means of mcreaslng hIS underwater work capabilities. Future effort will be 
dlfected toward optimIzing the system to proVIde the dIVer WIth a safe and effective means of performing 
work under water. (Authors' abstract and conclUSIOns) 
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231. 
BLACK. S.A. and F.B. Barrett. 

Technical evaluation of diver-held power tools. 
U.S. Nav. Civ. Eng. Lab., Rep. NCEL-TR-729, 60 p. June 1971. 
(AD 726,161) 

Pneumatic and hydraulic hand-held power tools were evaluated by divers performing realistic underwater 
tasks. These tasks included drilling steel and aluminum, nut running and tightening, grinding metal and chain 
sawing wood. An on-the-site observer monitored diver performance time for each task. Diver skill in effective 
tool utilization is very important in working underwater. At test depths to 60 feet, hydraulic tools were very 
effective, and practical, while pneumatic tools, although effective, required excessive maintenance. At greater 
depths, hydraulic tools retain their effectiveness but pneumatic tools lose effectiveness because of the com· 
pressibility of gas. Hydraulic tools generally supply more energy per unit of tool weight than do pneumatic 
tools; thus, the diver can perform work more rapidly using hydraulic tools. (Authors' abstract) (GRA) 

232. 
BLAIR, W.C. 

Human factors in deep submergence vehicles. 
Mar. Technol. Soc. J. 3:37-46; Sept./Oct.1969. 

The application of human factors engineering to the design of deep submersibles has been sporadic at best. 
Private vehicles have received little attention during their design although some interesting redesign has been 
accomplished. Navy vehicles, typified by DSRV-l and DSSV have received a considerable human factors 
effort, starting with design concept formulation. The DSRV-I has a requirement to operate at angles of up to 
45° from the horizontal and work began early with full scale mockups to develop requirements for personnel 
seating and rescuee loading and restraint systems. This activity continued throughout the design phase until 
verified by the actual hardware. The DSSV with its 34-hour search and small object recovery requirement 
presents new challenges to the human factors engineer. Among them are provision for adequate equipment 
and crew volume, definition of work/rest cycles and stations, and provisIon for maximum direct visual search. 
Extensive use of mockups was made during preliminary design studies and a full·scale hard mockup of the 
pressure capsule was used in a manned 34-hour mission simulation. Human factors is now a distinctly 
competitive aspect of deep submersible design and there IS an obvious need for a "Human Engineering Guide 
for Underwater Systems." (Author's abstract) 

233. 
BLAIR, W.C. 

Human factors in deep submersibles. 
In: Marine Technology, 1970. Preprints. Vol 1, p.619-626. Washington, D.C., Marine Tech· 

nology Society, 1970. 

The applicatIOn of human factors technology and data to manned deep submersIbles IS relatively str3.lght
forward, espeCIally when compared with manned aircraft or space vehicles. There eXIst operational data from 
current vehicles and miSSIOn analyses for new vehicles so that an assessment can be made of both the 
problems and their required solution. Relatively good data eXIsts for hardware design but recent anthropo
metric data are lackIng and little IS known about designing for mIssIons from 15-60 hours SImulatIOn 
faCUltIes for submersible operation are scarce and test and evaluatIOn programs generally do not Incorporate 
human factors. A modest human factors program, InItiated at the conceptual deSIgn phase and retained 
through operational trials IS of SIgnIficant advantage. (Author's abstract) 

234. 
BLANCHARD, F.A., Jr. 

EDALHAB operations. 
In: Progress into the sea. Transactions of the SymposIUm 20-22 October 1969, Washington, 

D.C., p.9-17. Washmgton, D.C., Marine Technology Society, 1970. 

A four-man shallow water habItat system was developed by an undergraduate engIneenng deSIgn team at the 
UnIversIty of New Hampshire under the auspIces of the EngIneering DeSIgn and AnalYSIS Laboratory. DeSIgn, 
constructIOn, and a 48-hour saturatIOn dIVIng test were performed by the seven-man student team. The 
project known as EDALHAB, from EngIneenng DeSIgn and AnalYSIS Laboratory HABItat, IS belIeved to be 
the first student saturatIOn habItat lIVIng expenment. The EDALHAB system consIsts of a habItat whIch can 
be launched from shore, towed to the dIve SIte, lower ItS own anchors, adjust buoyancy, WInch down to test 
depth, and rem3.ln suspended over the work area for the duratIOn of the dIVIng operatIon. Dunng the 
engmeenng evaluatIOn of the system, electrIcal power and compressor-supplIed 3.Ir for breathIng and 
buoyancy control were obt3.lned from shore. CommunIcatIOns between the habItat and shore statIOn were 
m3.lnt3.lned by a hardwlfe field phone and a teleVISIon camera and remote mOnItor. (Author's ab~tract) 
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235. 
BLENKARN, G.D. and J.A. Hayes. 
Bilateral lung lavage with hyperbarically oxygenated saline in dogs. 
J. Appl. Physiol. 29:786-793; Dec. 1970. 

Both lungs of 10 anesthetized dogs were lavaged simultaneously with hyperbarically oxygenated saline (PI02 
2,900 mm Hg). Volume of 1.1 liters were infused and drained at rates of 0.55 and 1.1 liters/mIn. Arterial 
oxygenation was near normal (Pa02 241 ± SE 105 mm Hg) after 15 min of lavage, but there was a severe 
respiratory acidosis (PaC02 68.8 ± SE 3.3 pH 7.19 ± 0.02). Arterial oxygen and carbon dioxide partial 
pressures 48 hI. postlavage were normal while the animals breathed room air. Pulmonary artery pressure rose 
less than 4 mm Hg when the lungs were filled to capacity and returned to normal after passive exhalatIOn to 
FRC. Progressive increases in both the mean systemic arterial and pulmonary artery pressures occurred dunng 
the lavage. All 10 dogs survived the procedure. Morphologic changes observed up to 24 hr after lavage 
consisted to patchy atelectasis and intrabronchial froth. Mild interstitial edema and distention of the rough 
endoplasmic reticulum was observed at 2 and 6 days postlavage. Extrapolation to human patients would lead 
predictably to much greater defects in ga~ exchange. (Authors' abstract) 

236. 
BLENKARN, G.D. 

Hyperbaric therapy: Report of its utilization at the Toronto General Hospital. 
Can. Med. Ass. J. 102(9):951-956; 1970. 

Hyperbanc oxygen (OHP) therapy offers definitive treatment for decompressIOn sickness, au embolism and 
CO intOXication. It appears to be a very useful adjunct in the management of gas gangrene and may be of 
value In certain infectIOns that have defied conventIOnal therapy. Intermittent OHP seems to help maIntaIn 
the viability of ischemiC tissues where O2 requirements are low and where the potential for circulatory 
restoration is present. Extended utilization In associatIOn with radIOtherapy and cardiac surgery. (©BA) 

237. 
BLENKARN, G.D., C. Aquadro, B.A. Hills and H.A. Saltzman. 

Urticaria following the sequential breathing of various inert gases at a constant pressure of 7 
AT A: A possible manifestation of gas-induced osmosIs. 

Aerosp. Med. 42: 141-146; Feb. 1971. 

An erythematous maculopapular eruption was observed over the skm of each of three subjects soon after 
sWitchIng theu breathIng mixture from normoxic helium to norm oxic mtrogen at the same simulated depth 
of 200 feet. The lesions and other symptoms occurred before the subjects had experienced any decom
pression; although they appeared very similar to the cutaneous reactions frequently termed "skIn bends." 
They were not observed upon skIn WithIn the head-tent and hence over those areas exposed to the breathIng 
mixture at all times. The urticaria has therefore been attnbuted to some cause arising from the concentration 
gradient maintained between cutaneous blood and chamber atmosphere In the affected areas rather than 
considered a mamfestation of decompression sickness. Gas-Induced osmosis is discussed as a pOSSIble InitiatIng 
mechanism and IS shown to be quantitatively consistent with the climcal observations. (Authors' abstract) 

238. 
BLISS, J.C., J.W. Hill and B.M. Wilber. 

Tactile perception studies related to te1eoperator systems. 
Menlo Park, Cal., Stanford Res. Inst., NASA-CR- I 775, 79 p. Apr. 1971. 

The results of several ex peri men ts are reported dealing with tactile information processes, the use of tactile 
feedback in the performance of remote mampulations (teleoperator) tasks, and the development of a new 
software system designed for on-line experiment control by a small computer. Results of expenments 
designed to measure the short-term memory characteristics of visual and tactile perceptIOn suggest that 
short-term memory reSides in an area common to both Visual and tactile modalities. Results of remote 
mampulatlOns studies with bilateral mampulators Indicate that tactile feedback provides improved perfor
mance particularly for remote control situatIOns where visual feedback is either poor or absent. Recommen
datIOns for Improving system performance are proVided. (Authors' abstract) (STAR) 

239. 
BLIX, A.S., T. Berg and H.J. Fyhn. 

Lactate dehydrogenase in a diving mammal, the common seal (Phoca vitulina vitulina L.). 
Int. J. Biochem 1(3):292-294; 1970. 

Kinetic studies of lactate dehydrogenases (LDH) In rat and seal heart and skeletal muscle were carried out. In 
the seal, pyruvate Inhibition is Similar for heart and muscle LDH. The seal heart seems to have an anaerobic 
capacity comparable to that of skeletal muscle. (Authors' abstract) (© BA) 
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240. 
BUX, A.S., J. Krog, and H.O. Myhre. 

The effect of breathing on the cardiovascular adjustments induced by face immersion in man. 
Acta Physiol. Scand. 82(1): 143-144; 1971. 

The slowing of the human heart during face immersion is probably due to lack of movement of the thorax. 
The bradycardia is vagally induced as a result of peripheral vasoconstriction secondarY to the breath holding. 
(MLW) (©BA) 

241. 
BLOOM,J.D. 

Maximum permissible limits of contaminants for divers' breathing gas: An overview. 
U.S. Nav. Submar. Med. Cent., Rep. SMRL 631, 4p. June 12, 1970. 

[The problem was) to summarize the steps in the chain of biomedical Investigation of contaminant toxIcity 
and pertinent pitfalls associated with them -time frame extrapolations, establishment of lImits applicable to 
hyperbaric environments and relevance of partial pressure increases and the possible synergism or antagonism 
among multiple contaminants. It is established that flexible thresllOld limits are desirable, limits that pennit 
and require adjustment to the time, depth and mission profIle of the operatIon. The discussion presented in 
this paper will be of interest to all Naval personnel concerned with the safety and efficiency of dIving 
operations of all varieties. The desirability of having medical personnel who are cognIZant of operational 
condItions participate in establishment of appropriate toxicity limits is stressed. (Author's summarY) 

242. 
BLOOM,J.D. 

Some considerations in establishing purity standards for carbon monoxide in the breathing gas 
of divers. 

U.S. Nav. Submar. Med. Cent., Rep. SMRL 629, 9 p. June 12, 1970. 

[The problem was) to summarize currently establIshed standards of gas purity in breathing mixtures for 
chvers, especially as It concerns carbon monoxide, and to discuss in depth some of the newer considerations 
related to hyperbaric exposure. [It was found that) establishment of a single standard IS not practIcal for 
universal use. The length of exposure time and many other circumstances must be taken into consideration. 
This paper outlines the parameters for whIch standards have been documented and suggests several other areas 
for which infonnatIon must be developed. The findings of this paper are inIportant for all those concerned 
WIth breathing media for divers-whether recreational divers, hard-hat dIvers, ship's hull Inspectors, members 
of underwater demolition teams, or aquatic habitat excursion divers. (Author's summarY) 

243. 
BLOOM, J.D. 

Effects of ambient CO2 elevation under increased pressure. 
In: Battelle Memorial Institute. Purity standards for divers' breathing gas. Proceedings of a 

symposium held at Columbus, Ohio 8-9 July, 1970, p.4-1 - 4-2. Columbus, Ohio, Battelle 
Mem. Inst., Rep. 6-70, July 1970. 

Abstract only. EntIre Item quoted: ToxicologIcal threshold limits values of atmospheric contaminants estab
lished under normal atmospheric conditions do not hold at lower (altitude) and increased pressure. The 
effects of Increased ambient C02 under increased pressure have been evaluated on the basis of three 
studies: (I) 12 day exposure of three subjects to seven atmospheres of pressure (He-02-N2) WIth an average 
ambient CO2 concentration of 1.17% surface equIvalent; (2) saturation-excursion dives to 800 and 1,000 feet 
depth with four subjects: the environmental CO2 was well controlled below 2 mm Hg); (3) prolonged 
exposure to 1.5% CO2 and 21% O2 at nonnal atmosphenc pressure. During the first study where C02 
accumulated In the hIgh pressure environment CO2 retentIOn was observed. The alveolar CO2 was elevated, 
urinary CO2, tItratable aCIdity and net hydrogen Ion excretIon was elevated dunng the exposure period. 
UnnarY potasSIUm, sodIUm and chlonde exhibited a transItory Increase for four days. When the pattern of 
unnary C02 and electrolyte excretion found dunng exposure to high pressure He-02 atmosphere WIth 1. 7% 
CO2 IS compared with the establIshed CO2 responses at nonnal atmosphenc pressure It appears to correspond 
to a CO2 exposure of 3-5% CO2, The unnarY electrolyte and CO2 excretIon dunng prolonged exposure to 
1.5% CO2 showed a pattern markedly dIfferent from those observed under pressure WIth and WIthOUt 
ambIent CO2, In the saturation-excursIOn studIes at 800 and 1,000 feet depth In whIch envIronmental C02 
was controlled no eVIdence of CO2 retentIOn was obtained and the UrInarY CO 2 and electrolyte excretIOn 
corresponded more WIth response found In respiratory alkalOSIS due to hyperventilatIOn. 

244. 
BLOOM,J.D. 
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Maximum permissible limits of contaminants for divers breathing gas: An overview. 
In: Battelle Memorial Institute. Purity standards for divers' breathing gas. Proceedings of a 

symposium held at Columbus, Ohio, 8-9 July, 1970, p.21·1 ·21-16. Columbus, Ohio, 
Battelle Mem. Inst., Rep. 6-70, July 1970. 

A valid end-product of Navy bIOmedical research IS the establishment of limits of contarmnatlOn of breathing 
gas tolerable to Naval personnel In operational settings. Customary steps m the determination of these limits 
mclude exposure of laboratory ammals to the contamInant followed by observatIOn of patterns of morbidity 
and mortality In these anImals. These data are then extrapolated to humans under exposure conditIOns that 
mayor may not be simIlar to those of the laboratory experiment. In addItIOn to anImal-human, and tIme 
frame extrapolations, establIshment of limits applicable to the hyperbanc environments must also consider 
the relevance of partial pressure Increase and the possible synergism or antagonism among multiple contam
Inants. The paper elaborates on these steps In the chain of biomedical investIgatIOn of contamInant toxicity 
and pertInent pitfalls associated with them. (From author's abstract) 

245. 
BLOOM,J.D. 

Some considerations in establishing divers breathing gas purity standards for carbon monoxide. 
In: Battelle Memorial Institute. Purity standards for divers' breathmg gas. Proceedmgs of a 

symposium held at Columbus, Ohio, 8-9 July, 1970, p.18-1 - 18-4. Columbus, Ohio, Battelle 
Mem. Inst., Rep. 6-70, July 1970. 

The lIterature on carbon monoxide toxIcity IS volumInOUS and groWIng. In enVIronments of one atmosphere 
the short term effects of various breathing gas and blood levels are faIrly well defined as a functIOn of 
exposure time. There IS, however, incomplete data on which to base extrapolatIOn of these lImits to the 
hyperbanc enVIronments or to evaluate the eXistence of long term effects. The implications of elevated 
oxygen partIal pressures, mcomplete carbon dioxide removal, iso molar Increased partial pressure of the 
contaminant, and body metabolism sources of carbon monoxide are only poorly understood. The paper Will 
briefly review the ratIOnale for the presently established standards and diSCUSS In depth some of the newer 
considerations related to hyperbaric exposure. (Author's abstract) 

246. 
BLOUNT, D.H. 

Cardiac metabolic response to hyperbaric oxygen. 
Proc. Soc. Exp. Bio!. Med. 133: 1129-1131 ; Apr.1970. 

Rats were exposed to 4S pSlg of oxygen untIl central nervous system tOXICity was eVident (approximately 
three hr). Oxygen consumption, lactIc acid production, and ATP concentration were studied In the heart 
tissue of these rats after their hyperbaric oxygen experience. Of these three parameters only the lactic acid 
productIon proved to be significantly affected In the expenmental animals. Heart homogenates from the 
exposed rats produced a greater amount of lactic aCid than control rats. (Author's summary) 

246.1. 
BOCCACCIO, R. and F. Fiorentini. 

Quadri radiologici delle alterazioni osteoarticolari nei sommozzaturi pinnati. 
[X-ray photographs of osteoarticular changes in skin divers wearing flippers] . 
G. Ig. Med. Prevo 11 :46-59; Jan/June 1970. 

The text of this artIcle serves primarily as an Introduction to the eight X-ray photographs of osteoartlcular 
pathology observed by the authors In 42 members of the Fire Department's skIn diVIng corps. The heal and 
foot symptoms of the skin divers resemble those found in surface swimmers who use flippers and are typiCal. 
They must be conSidered as due to the senes of microtraumas associated WIth the extended and straIned 
position of the foot necessitated by swimmIng WIth flippers. The lumbar vertebrae were Included In the stlIdy 
as some subjects complaIned of paIn In this region. Even In the few cases m which dlscal alteration was 
present the small groups of gas bubbles in the nuclei pulposi SaId by some authors to be pathognomonIc of 
discal degeneratIon were not noted. The discopathology was limited in eIght cases to lumbar region, a 
distribution which the author confesses himself Incapable of explaining. (MEH/BSCP) 

247. 
BOCCALETTI, E., T. Fiaschetti, S. Gimigiiano, and D. Costantini. 

La terapia iperbarica nel trattamento delle disbaropatte. 
[Hyperbaric therapy in the treatment of dysbarism] . 
Acta Anaesthesio!' (padova) 19 (Supp!.8):29-47; 1968. 

The problems relative to dysbariopathies and the means most apt to control theIr consequences are examIned. 
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After a description of the various clinical fonns of dysbaric aeroembolism, therapeutic techniques are dis
cussed. Some cases of aeroembolized patients are described. The possible organization of centralized assis
tance with hyperbaric mobile chambers to be distributed all along the coast is discussed. (© BA) 

247.1. 
BODEUX,J. 

L'essoufflement. Contribution a l'etude de la plongee. 
[Breathlessness. Contribution to the study of diving] . 
In: L'Huillier, J.-R., ed. Medecine de plongee. Gaz. Hop. 35:1020; Dec. 30,1971. 

The breathlessness that afflicts the diver can come from various causes-emotion, heart fatigue, blockage of 
the thoracic muscles. It is expiration that becomes difficult rather than inspiration. The expiratory muscles 
increase the congestion of the lungs by compressing them. Everything must be done to facilitate expiration. 
The diver must place himself in a prone, rather than in a supine position. It is necessary to achieve mastery of 
a respiratory rhythm by taking deep breathing exercises out of the water. Rapid breathing is ineffective 
because it reaches only the dead space of the airways; even If some alveoli are reached, there is not enough 
time for respiratory exchange. (MFW/BSCP) 

248. 
BOEREMA, I. 

Decompression disease. 
In: Proceedings of the 18th International Congress of Aerospace Medicine, Amsterdam, 

September 15-18, 1969. 7p. 

Examination of the symptoms of decompression disease from the standpoint of the fonnabon of gas bubbles 
in the blood vessels. The role of oxygen in decompressIOn disease is briefly discussed. Special attention is 
given to the problem of air bubble fonnation as a principal cause of decompression disease. The physiological 
effects of air bubbles on the venous system,lungs, and precapillaries are examined. Cumulative damage in the 
lung vessels in fliers making several ascents during the same day is discussed. Factors preventing the occur
rence of air metabolism during decompression are examined. (lAA) 

249. 
BOHMAN, C.E., and R.J. Jue1s. 

An experimental underwater localizer (for scuba divers). 
In: Marine Technology Society 7th annual conference, August 1971, Washington, D.C. Pre

prints, p. 329-341. Published by the Society, 1971. 

With today's mcreased emphasis on undersea activity, there is a need for effective underwater localizabon 
capability for the free-swimming scuba diver [both for relocation of undersea mstallations and for locatIOn of 
a distressed diver]. A system is presented which replicates nonnal in-air bmaural duectlOn percepbon for the 
scuba diver [using] an maudlble supersomc emission for a localizatIOn beacon ... A receiving set ... withm 
range of the beacon can ascertain the direction from which the beacon transmiSSIOn onglnates. The receiving 
equipment employs two head-mounted sensors and processing electromcs which present bmaural directional 
cues to the diver. Mounting the receivmg sensors on the diver's hood enables natural head movements used in 
normal aural localizatIOn to be coupled With binaural hearing to Impart a sense of duection to the diver. A 
more natural and realistic sense of direction is thereby effected without commanding the diver's specifiC 
attention, and without the need for cumbersome hand-held equipment, giving the diver a "hands free" 
localization capability. (From authors' abstract) 

250. 
BOKERIYA, L.A., A.I. Marin, M.A. Zelenikm, A.M. Shcherbakov, 0.1. Polyakova, L.P. 

Romanenko and V.N. Doroshevich. 
Prekrashchenie obshchego krovoobrashcheniya v usloviyakh giperbancheskoi oksigenatsii i 

gipoterml1 veksperimente. 
[Arrest of the general circulatIOn in conditions of experimental hyperbaric oxygenation and 

hypothermia] . 
Grudn. Khir. 10(1):58-63; 1968. 

Forty dogs were subjected to external cooling down to 28°C and O2 saturatIOn at 3.5 - 2 atmosphenc 
pressure in pure 02' The tenns of saturatIOn ranged 15 mm (first senes), 30 mm (second senes), 60 min (thud 
senes) at 3.5 atmosphenc pressure and 30 mm at 2 atlnospheric pressure, control (fourth senes). The 
cessation of the general cuculatlOn for 30 mm 10 all senes was achieved by occlUSIOn of the vena cava. The 
best results were obtamed 10 the thud senes and mfenor 10 the second senes (the cardiac activity was easily 
restored and there was a rapid restoratIOn of the resplfatlOn, eye reflexes, EEG). In each senes seven animals 

60 



were especially cared for. In the thIrd series three dogs survived, in the second, two, and In the fourth, one; In 
the first series not a single dog survived. In the surviving dogs of the third senes there were no sIgns of CNS 
affectIOn; In one out of two dogs of the second series for a perIod of two days aniSOCOrIa was observed. In the 
surviving dogs of the fourth series there were ataxia and anIsocoria seen for eIght days. CardIac failure was the 
main complicatIOn in all experIments in the postoperative period. (JRC) (© BA) 

251. 
BOLOT, J.F., J.P. Bernard, M.T. Wiesendanger, A. Biron and A. Bertoye. 

Etude du transfert de l'oxyde de carbone au cours de l'oxygenotherapie hyperbare prolongee 
par seances intermittentes. 

[Study of carbon monoxide transfer in the course of prolonged hyperbaric oxygen therapy 
given at intermittent sessions). 

Poumon Coeur 26: 1017-1027; 1970. 

In 11 patlents with Infectious bone and skin lesions submitted to a treatment with hyperbaric oxygen (2.5 
ATA) given at daily sessions, totalizing in the course of a therapeutical sequence up to 53 hours, an attempt 
was made in order to value the eventual lung Involvement and ItS reversibility. The mode of study elected was 
the study of CO transfer In these 20 sequences. The varIations noted oscillate between -32% and +40%; the 
values appear to return to the normal after a rest Interval of 25 to 242 days. The analytIc statistlcal study of 
these results was performed. The Inocuousness of this therapy may be pointed out under the mentIOned 
posology. DiscussIOn of the meaning of the results. (English summary) 

252. 
BOND,G.F. 

Man's role on the ocean floor. 
Phys. Med. BioI. 15:186; Jan.l970. 

Abstract only. Entire Item quoted. Man's exploratIOn and explOltatlon of the continental shelves and greater 
ocean depths presents one of the most excitIng areas of present applIed research. Although the capabilIty of 
the free diVIng exploits to 200 meter depth has been WIthin reach for some years, such dIves had to be 
measured in minutes, and called for a prohIbItIve ratio of useful time on the ocean floor to the immutable 
tlme requIrements for decompressIOn of human body tissues, to aVOId Injury or outnght fatality. Com
mencing in 1957, naval investIgators commenced to explore the concept of saturatIOn dIVIng as a means of 
amelIoratIng the unhappy dive-decompression time ratio. ThIS rationale called for provISIon of a suitable 
bottom-emplaced habItat for the ocean-floor worker. The undersea house would be supplIed with an espe
cially prepared gas mlxture-a captive atmosphere-In which the aquanaut would live at ocean ambIent 
pressure, and to have free eXIt for work at great ocean depths, with no requirement of decompression until 
the completion of his ocean floor stay, which might last more than sixty days. The expenmental procedures 
leading to these final human capabilIties, exemplified in Genesis E, and SeaLabs I, II and III, are described. In 
addltlon, the factual accomplishments and engineermg problems related to these exercIses IS discussed. 

253. 
BOND,G.F. 

The seas-beginning or end? 
Catalyst Environ. Qual. 1 :9-13; Spring 1970. 

The environmental frontler of the 1970's IS exploration of the 70% of the earth's surface covered by water. 
From the seas man hopes to find new sources of food, petroleum and mineral depOSIts, new sources of fresh 
water and informatIon that will enable him to predict and/or control weather. For years underwater activity 
was severely limited to naked diving, then pressunzed SUIt dIving, but with the demonstration In the experi
ment "Genesis" that long term liVing or saturation diving was possible, the U.S. Navy successfully conducted 
SeaLab I and SeaLab II, but had a temporary setback because of a death at the beginning of SeaLab III. 
Civilian activity In such experiments as TektIte I IS also forging new frontiers. But the greatest problem faCIng 
thIS generation IS not the dangers and difficultIes of underwater work, but pollution of the oceans, as "we 
continue to treat our oceans as the ultImate cesspool of human and Industrial IndIscretIons." (CWS/BSCP) 

254. 
BONDAREY, G.I., D.A. MIkhel'son and E.N. Aronava. 

Obmen nekotorykh vitaminov u !its nakhodyashchikhsya v usloviyakh povyshennozo davleniya 
gazovoi sredy. 

[Metabolism of vitamins in subjects exposed to a hyperbaric environment). 
Yop. Pitan. 28:70-71; 1969. 

In an underwater laboratory at a depth of 12.5 m, two crews of four aquanauts each worked for five days on 
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a ftxed schedule. Temperature was 23-27°C, relative humidity 83-92% atmospheric pressure 2.2 ATA and 
P02 318-320 mm Hg. Subjects were kept on a standard diet for a few days before and during the experiment. 
Their vitamin metabolism was studied. Vitamin A metabolism was evaluated by the determination of the light 
perception threshold. Other vitamins were measured by daily urinary excretion of the vitamins or their 
metabolites. The light perception threshold was not affected. Vitamin C excretion decreased on the third day, 
while vitamin B 1 B2 4-pyridoxine and N I-methylnicotinamide increased. These metabolic changes did not 
persist after return to the surface and may be explained by the toxic effects of increased P02. (OLC/BSCP) 

255. 
BONDI, K.R., and J.F. Tauber. 

Physiological evluation of a free-flooding diver heat replacement garment. 
U.S. Nav. Med. Res. Inst., MF12.524.014-1004, Rep. 17, 15p. Feb.17,1969. 

The general capabilities of a free-flooding heat replacement garment in maintaining thermal comfort in 40°F 
water, at both surface and deep diving conditions, are considered. Suit inlet and outlet temperature, flow rate, 
skin and rectal temperatures, and divers' subjective comfort level were recorded. Suit inlet temperatures 
which produce a subjective response of thermal comfort by the diver (Comfort Zone Inlet Temperature) at 
various flow rates are presented for surface conditions and through use of a heat balance equation, for depth 
conditions. While the suit is considered inefficient because of its high power requirements, especially at depth, 
its wearability and mode of heat transfer make it an excellent heat replacement. (Authors' abstract) 

256. 
BOODA, L.L. 

Navy tests new diver breathing system. 
UnderSea Technol. 12:18-19, Feb. 1971. 

Five divers of the Taylor Diving and Salvage Company's research and training facility made a 1,100-foot wet 
dive to test the General Electric Mark 10 Mod. III closed cycle mixed-gas breathmg equipment. The apparatus 
is to be used in the Mark II deep dive system that will have a 1,000 ft depth capacity. The physiological and 
psychological aspects of the experiment were monitored by Dr. R.D. Workman and Capt. W. Mazzone. 
Compression was gradual. The divers reached 1,100 ft simulated depth on the sixth day. Recompression 
lasted a little over eight days. The water in the pot was 29° F. Dick Long circulating hot water suits were used. 
The water was entered for periods of up to four hours. Skin temperature, rectal temperature, heart rate, 
breathing gas temperature and breathable gas levels were monitored. The breathing mixture varied with 
depth: at 1, I 00 ft it was 99% helium and 1% oxygen. One slight case of Joint pains occurred during decom
pression. All divers agreed that hearing was difficult at the higher pressures; this, combined with the helium 
speech which was still a problem in spite of the unscrambler used, made communication difficult. Temper
ature in the main chamber was 86°F, relative humidity 75%. The breathing apparatus tested m this dive has a 
depth capacity of 1,500 ft and a 12-hour duratIOn capability. Oxygen control IS automatic, breathing resis
tance minimal. (MFW/BSCP) 

257. 
BORASI, G., and G. Sperati. 

II danno uditivo nei sommozzatori. 
[The auditive damage in frogmen]. 
Ann. Laring. 67: 36-43; 1968. 

The authors report the results of audlOloglc controls made m 108 profeSSIOnal frogmen. A hypoacousla of 
various degree was observed m 56% of them, and mterpreted as a profeSSIOnal leSIOn. In fact It IS strictly 
bound, as to percentage of presence and Importance, to the time the subaqueous activity was contmued. 
(English summary) 

258. 
BOREN, H.G. 

Deposition and removal of carbon particles by fluorocarbon breathing. 
Fed. Proc. 29: 1737-1739; Sept/Oct. 1970. 

Hamsters breathmg a fluorocarbon "(FX-80) oxygenated at I atmosphere developed abnormal deflatIOn 
pressure-volume relatIOns, and focal pulmonary and penvascular edema. Whcn carbon was added to the 
fluorocarbon large amounts of large masses of carbon were deposited wlthm the lung m five mm. Carbon 
depositIOn was followed by a marked cellular reactIOn and subsequent breathmg of FX-80 alone did not 
remove either the carbon or cells. (Author's summary) 
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259. 
BORNMANN, RC. 

Physiological considerations for deep helium-oxygen saturation diving. 
In: Progress into the sea. Transactions of the symposium 20-22 October 1969, Washington, 

D.C., p.135-143. Washington, D.C., Marine Technology Society, 1970. 

Design constraints for diving systems are described in terms of acceptable ranges for physiologically important 
values. Depth limits for the gas breathing diver are considered along with equipment requirements to attain 
such depths. New decompression tables are described. Saturation diving puts the diver under pressure for very 
long periods. Improved diving equipment is required to make him comfortable and efficient at work in the 
water. (Au thor's abstract) 

259.1. 
BORNMANN, RC. 

U.S. Navy experiences with decompression from deep helium-oxygen saturation excursion 
diving. 

In: Scripps Institution of Oceanography. Human performance and scuba diving. Proceedings of 
the symposium on underwater physiology, La Jolla, Calif., April 1O-1l, 1970, p.51-62. 
Chicago, The Athletic Institute, 1970. 

The author explains the Haldane half-time tissue approach to the question of inert gas tension. In Figure I, he 
shows an exponential curve that represents the inert gas exchange in any tissue, pressure remaining constant. 
Figure 2 is a diagram showing Haldane's analysis of change in tissue tensions of air during an air dive to 168 
feet. This diagram also demonstrates the stage method of decompression. Haldane's 2 to 1 ratio for safe 
supersaturation in ascent was found to be inadequate at greater depths. Other tables give the schedule for 
Sealab III, a 60(Hoot saturation dive; this uses a rate of 15 minutes per foot, with four-hour stops at 450, 
350, 250, ISO, 100 and 50 feet. Other standard decompression schedules for saturation dives are shown, in 
which the speed of decompression slows as the diver nears the surface. No-decompression limits in minutes 
for excursion dives from saturation are given. Other diagrams show increase in all representative half-time 
tissues during a 60-minute no-decompression excursion dive of 150 feet below saturation depths, and the 
speculative symmetrical replotting of maximum value increases with Increasing saturation depth. The author 
emphasizes that, although the researchers have been successful so far in their daring and testing approach, it 
would be most helpful to be able to explain why an increase in permissible dives is possible as the depth 
becomes greater. More mformation is needed on the physical behavior of bubbles in body fluids, and the 
nature and timing of pathophysiologic reactions set in motion by the bubbles. (MFW /BSCP) 

260. 
BORNMANN, RC. 

Decompression schedule development for repetitive saturation-excursion helium-oxygen diving. 
Chevy Chase, Md., Deep Submergence Syst. Off., Rep. RR-I-70, 96p. June 1, 1970. (AD-718, 

907) 

A twelve month program of saturation-excursion diving operations was carried out to test newly developed 
tables for repetitive, no-decompression excursions from helium-oxygen saturation exposures at depths 
between 150 feet and 600 feet. 1,126 excursions were performed in accordance with the tables. The extensive 
test program not only validated these tables but provided as well a massive confirmation of the conservative 
adequacy of the extrapolated M values of Workman in this depth range. The format for saturation final 
decompression was also modified and improved during this program. (Author) (GRA) 

261. 
BORNMANN, RC. 

Helium-oxygen saturation-excursion diving for U.S. Navy. 
In: Lambertsen, C.J., ed. Underwater physiology. Proceedings of the fourth symposium on 

underwater physiology, p.529-536. New York, Academic Press, 1971. 

ExcurSIOn dlVlng from a saturation Situation presents additIOnal problems concernIng length of time at 
excursion depth permissible without decompression. For example the tables allow a no-decompression excur· 
sion dive from saturation exposure at a depth between 300 and 600 FSW gauge depth of 270 min. at an 
excursion depth of + 50 ft; 150 min at + 75 ft; 100 mIn at + 100 ft; 75 min at + 125 ft and 60 min at 
+ 150 ft. The above table was evaluated In a 100week test program of saturation dives to 350 ft. Five 12-day 
dIVe cycles included one day for compression and equilibration, six days for eXCUISIon dive testing and five 
days for decompression. Computer analysis verified this no-decompression table and other excursion possi
bilities were added. This work is important in preparation for the future activities of the DSSP for excursion 
diving permits a fuller utilization of the saturation diving potential. (CWS/BSC» 
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262. 
BORNSIDE, G.H. 

Bactericidal effect of hyperbaric oxygen determined by direct exposure. 
Proc. Soc. Exp. BioI. Med. 130(4):1165-1167; 1969. 

Exposure of small inocula of microorganisms on the surface of blood agar medium to high pressure 02 (HPO; 
100% O2 at 3 atm. absolute) provided a simple, direct method for quantitating its antibacterial effect upon 
102 strains from among 20 microbial species. The bactericidal effect dependent upon the duration and 
intensity of exposure to HPO was independent of common taxonomic characteristics such as cellular mor
phology, Gram-staining reaction and a strict or facultative growth requirement for normobaric O2 , (AR) 
(© BA) 

263. 
BOROVIKOV, P.A. and V.S. Yastrebov. 

The "Chern om or" programme. 
In: Lythgoe, J.N. and E.A. Drew, eds. Underwater Association Report 1969, p.32-34. Guild

ford, England, Iliffe Science and Technology Publications, Ltd. 

It is stated that the "Chernomor" program is the fIrst underwater experiment in which a new kind of diving 
technique has been employed primarily for the needs of science. It consists of an underwater laboratory, a 
surface support vessel, and a shore installation. The specifIcations of "Chernomor" are: displacement, 62 
tons; height 4.2m, length 8.4m, width 3.25m; depth capability 30m; crew 4-5; self-suffIciency, three days; 
reserve buoyancy on the surface, 1.25 tons; negative buoyancy on the sea bed, 35 tons; metacentric height, 
1.05m; diameter of divers' shaft, 0.8m; distance from end of skirt of divers' shaft to sea bed, 0.8m; flood
lights,S. There is a diagram of the various systems and photographs of the exterior and interior of the 
laboratory. The article contains a descnption of experiment in hydro-optics, hydro-physics, geology, and 
biology, conducted during the 140 man-days the crew of four worked under water. (MFW/BSCP) 

264. 
BOWEN, H.M. and A. Hale. 

Study, feasibility of undersea salvage simulation. 
Darien, Conn., Dunlap Ass., Rep. NAVTRADEVCEN-69-C-0116-1, 95 p. May 1971. 
(AD 726,427) 

The study reviews man's mvolvement 10 undersea salvage operatIOns as conducted by the Navy and defInes 
the relevant traming reqUirements. Naval Salvage Systems are mobuized from specialized and general purpose 
eqUipments. The confIguration of any salvage system is detennined by the salvage task. There are no 
"standmg" salvage systems; rather, there eXists a multtphclty of components and personnel of VaIlOUS ablhtles 
from which an ad hoc salvage system IS mobihzed. Divers represent an Important capabihty. However, the 
work usefulness of divers IS attenuated at deeper depths and by the compleXity of the requITed hfe support 
systems and other equipment. One-atmosphere submerSibles offer an alternattve capabulty. A considerable 
vanety of surface ships, submersibles, diving systems and underwater tools IS avatlable. A descnpttve model of 
the mobihzatlOn of these resources at a salvage site IS offered. The followmg recommendatIOns are denved 
from thiS descnptlve model Divers must be tramed 10 water, hence, trammg tanks are reqUITed. SUitable 
faCUlties are descnbed. (Authors) (G RA) 

265. 
BOWEN,J.C. 

CompressIOn of breathmg gas mixtures m the pure state to elevated pressures. 
In: Battelle Memorial Insitute. Punty standards for dIVers' breathing gas. Proceedmgs of a 

symposium held at Columbus, Ohio, 8-9 July, 1970, p.l2-1 . 12-22. Columbus, OhIO, 
Battelle Mem. Inst., Rep. 6-70, July 1970. 

The advent of deep-sea dIVmg, usmg the saturatIOn techmque, Imposes specIa1 problems and some very 
stnngent reqUirements on breathmg gas compresSIOn systems. These systems should' (1) Add neghglble or 
zero contammatlOn to the breathmg gas mIxture (2) Be very rehable 10 field servIce. (3) Have a means to 
poslttvely warn of Impendmg mamtenance requlTements. (4) Be capable of compreSSIOn to at least 200 
atmospheres With hIgh volumetnc effICIenCIes, and also be capable of safely handhng oxygen at these elevated 
pressures. ThIS paper dIscusses the apphcatlOn of metal dIaphragm and dry lubncated compressors to the 
processmg of vanous breathmg gas mIxtures. ComparatIve methods of compres~lOn are covered. mcludmg 
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liqUid boll-off, centrifugal compressors, and displacement type systems. Single and multi-stage dlaphragrr. 
compressors operated at 30,000 pSI and multi-stage dry lubricated machmes for compression of oxygen are 
discussed in detail. Automatic warning and shut-down devices for non-scheduled mamtenance have now been 
designed and used with success in the field. These include very early warning of diaphragm or head seal 
failures. The latest methods of affecting high pressure closures With minimum weight, size and down-time 
include a detailed technical discussion of the PPI "Bootstrap" closure deSign. Matenals of construction and 
details of design compatible for handling oxygen at elevated pressures are covered, along With case histOries 
concerning field experience. (Author's abstract) 

266. 
BRADLEY, M.E., J. Vorosmarti, P.G. Linaweaver and W.F. Mazzone. 

Results of physiologic studies conducted during chamber saturation dives from 200 feet to 825 
feet. A preliminary report. 

DeepSubmergence Syst. Proj., Rep. DSSP-TO-RR-I-68, 80p. May 1,1968. 
(AD 673,532) 

From February 1967 to May 1968, a senes of saturation dives was conducted at the U.S. Navy Expenmental 
Dlvmg Unit. These dives were deSigned to tram and select aquanauts for the open sea SeaLab III expenments 
as well as to measure the psychophysIOlogical effects on man's ablilty to work at great depths A Wide vanety 
of hematological bIOchemical, cardIOpulmonary and psychometric studies were made to determine whether 
changes occurred dunng exposures to helium-oxygen atmospheres at great depths. The data m thiS prelim
mary report was obtamed dunng 14 saturation dives, rangmg m depth from 200 feet to 825 feet. Psycho
logical studies were conducted dunng "wet" excursion dives to depths of 300, 825 and 1,025 feet Over 
25,000 bIOmedical observatIOns and measurements were obtained m the course of these dives. In general the 
results mdlcate that man can effectively, safely work at depths up to 825 feet saturated. Some decrement m 
cognitive and neuromuscular ability was found as well as in certam pulmonary ventilatory parameters. 
(Author) (USGRDR) 

266.1. 
BRADLEY, M.E. 

The mteraction of stresses m diving and adaptation to these stresses. 
In: Scnpps Institution of Oceanography. Human performance and scuba diving. Procccdmgs of 

the symposium on underwater physiology, La Jolla, Calif., Apnl 10-11, 1970, p.63-69. 
Chicago, The Athletic Institute, 1970. 

At shallow depths a diver may be subjected to stresses which are qualitatively Similar to those encountered 
dunng deep diving. In deep diving and In certain types of shallow dIVing, these stresses can be severe and can 
interact to endanger the diver and degrade hiS capacity for phYSical exertIOn. AVOidance or mimmlzlng the 
effects of these stresses enhances dIVer productivity and safety. Proper diver selectIOn and tramlng will 
Improve a diver's ability to cope with the ngors of diVing. The eqUipment that a dIVer uses must support him 
phYSIOlogically. His thermal balance must be maintained by a thick, well fitting wet SUit or by prOViding 
supplemental heat. The underwater breathmg apparatus that a dIVer uses should mcorporate characteristics of 
low flow reSistance, mlmmal dead space, and mlmmal hydrostatic Imbalance m order to lessen work of 
breathmg. (Author's conclUSIOns) 

267. 
BRADLEY, M.E. 

Metabolic, cardiopulmonary and psychomotor responses to nitrous oxide narcosIs at rest and 
dunng exercise. 

Philadelphia, Univ. Penn., Thesis, 113p. 1970. 

Six subjects were studied while breathing au and mixtures containing 15% and 30% mtrous OXide. The 
metabolism, cardIOpulmonary functIOn and psychomotor performance of these subjects was measured during 
rest and while exercIsing on a bicycle ergometer at work loads of 400 and 800 Kg-M/mln. Nitrous OXide 
mhalatlOn caused Significant mcreases in respuatory minute volume and respuatory frequency, and decreases 
In tidal volume and alveolar carbon dIOXide tensIOn. ExerCise at the hght and at the heavy work levels 
progressively Increased the magmtude of these changes. A sligh t bradycardia and decrease In oxygen consump
tIOn was noted both at rest and dunng exercise With mtrous OXide inhalation. Profound subjective sensatIOns 
and progressively slower and less accurate psychomotor performance occurred dunng inhalatIOn of 15% and 
30% mtrous OXide. Qualitatively, these changes are Similar to those that occur m the presence of noble gas 
narcoSIS. In both the narcotized and unnarcotlzed subject, simple and chOice reactIOn times were slgmficantly 
faster dunng exercise than at rest. (Author's summary) 
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268. 
BRADLEY, M.E., J. Vorosmarti, J. Merz, P.J. Heckert and J.C. Kleckner. 

Breathing impedance of the Mark VIII and Mark XI semiclosed underwater breathing apparatus. 
Submar. Develop. Group One, Res. Rep. 1·70, 168 p. Aug. 1970. 

On the basis of this study it is apparent that the Mark VIII UBA and the Mark XI UBA with the Mark VI 
mouthpiece and with the Kirby·Morgan clamshell helmet are unacceptable for use by divers doing hard work 
and breathing dense gas. Subjectively, this equipment was disliked and drew severe complaints under these 
conditions. During heavy work breathing dense gas through these underwater breathing apparatus, an oxygen 
debt was contracted. Hypoventilation and carbon dioxide retention were profound and potentially dangerous. 
Mechanical work of breathing was increased to an unacceptable level. These underwater breathing apparatus 
fail to meet standards for equipment breathing resistance that have been proposed in the past. Physiological 
embarrassment was slightly less with the Mark XI with the Kirby-Morgan than with the other two UBA 
combinations that were tested, but was still considerable. It is concluded that these diving apparatus cannot 
satisfy the ventilatory requirements of a diver breathing dense gas during heavy work. Future study should be 
directed towards a determination of the breathing impedance of the submerged diver. The bioinstrumentation 
necessary to conduct a study of this sort will have to be developed. Immersion will alter to an undetermined 
degree the respiratory impedance of both the diver and his underwater breathing apparatus. It is anticipated 
that the alterations induced by immersion will only intensify the deleterious physiological changes which we 
observed in a "dry" environment. (From author's conclusions and recommendations) 

269. 
BRADLEY, M.E., N.R Anthonisen, J. Vorosmarti and P.G. Linaweaver. 

Respiratory and cardiac responses to exercise in subjects breathing helium-oxygen mixtures at 
pressures from sea level to 19.2 atmospheres. 

In: Lambertsen, C.J., ed. Underwater physiology. Proceedings of the fourth symposium on 
underwater physiology, p. 325-337. New York, Academic Press, 1971. 

The results of this study indicate that man breathing He-a, mixtures can perform heavy work for sustained 
periods to depths of 600 FSW without undue physiological stress. Hypoventiliation and CO, resulting from 
increased airway resistance were not demonstrated. During performance of heavy work, there was a progres
sive increase in a, consumption with the increase in depth, most likely reflecting the mcreased work of 
breathing. A respiratory pattern of increased tidal volume and decreased respiratory frequency was present 
during both rest and exercise as depth was increased. This change probably represents an adaptive mechanism 
to minimize the work of breathing dense gas mixtures. (Authors' summary) 

270. 
BRANDT, J.F. and H. Hollien. 

Underwater speech reception thresholds and discrimination. 
J.Aud. Res. 8(1):71-80; 1968. 

Speech reception thresholds and speech dIscrimination scores were obtained from divers submerged 35 ft 
underwater; they were compared to the absolute thresholds for pure tones (at octave frequencIes between 
125 and 8,000 cIs). Apparently, once the absolute threshold of hearing is reached for the underwater listener, 
the relationshIps among speech reception and discriminatIon are SImilar to those In air. (GAH) (© BA) 

271. 
BRANDT, I.F. and H. Hollien. 

Underwater hearing thresholds in man as a function of water depth. 
I.Acoust. Soc. Amer. 46(4, Pt. 2):893-897; 1969. 

Thresholds of human hearing were obtaIned underwater at depths of 35, 70, and 105 ft. Subjects were six 
dIvers expenenced in taking underwater hearmg threshold tests by a modified Bekesy techmque. No signifi
cant effect resulting from the depth was noted. Threshold shIfts (re air) for the three conditions of under
water hearing were consIstent with those preVIOusly reported. (© BA) 

272. 
BRAUER, RW., RO. Way and R.A. Perry. 

Narcotic effects of helium and hydrogen in mice and hyperexcitability phenomena at simulated 
depths of 1,500 to 4,000 feet of sea water. 

In: Fink, B.R, ed. Toxicity of anesthetIcs, p.241-255. BaltImore, Williams and Wilkins Co. 
1968. ' 

ComparIson of the effects of mtrogen, hydrogen and helium as the metabolically mert gas in synthetic 
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atmospheres shows that in mice the approximate relative narcotic potencies of the three gases are as 
1:04.4:0.2. The pressures attaIned m this work are sufficiently high to eilcit a series of effects, including 
skeletal muscle fasciculation and convulsions, which are attributed tentatively to hydrostatic pressure effects 
on excitable tissues. Mixed helium-mtrogen atmospheres can be prepared to simulate the physiological proper
ties of hydrogen atmospheres, and allow partial control of the hyperexcitability effects seen at the high 
pressures. The behavior of a senes of such bmary mixtures is compatible with the hypothesis of linear 
additivity of anesthetic effects of the metabolically inert gases. Analysis of such data provides a general 
method for estimating the anesthetic potencies of the lighter gases, for which anesthetic concentrations lie in 
a partial pressure range where hyperexcitability phenomena dominate the picture. Relative anesthetic poten
cies for N2, H2 and He determined in this fashion are 1.0,0.405 ± 0.060 and 0.184 ± 0.089. The bearing of 
these data on the formulation of a theory of inert gas narcosis and their relevance to high pressure tolerance 
of man are discussed. (Authors' summary) 

273. 
BRAUER, RW., M.R Jordan and R.O. Way. 

Modification of the convulsive seizure phase of the high pressure excitability syndrome in mice. 
Fed. Proc. 27:284; Jan./Feb. 1968. 

Abstract only. Entire item quoted: StraIn differences in susceptibility to convulSIOns in He/02 atmosphere 
are marked; convulsive pressures range from 602 atm. in BALB mice to 110 atm. m C57BL mice. Significant 
differences eXist between the distributIOns of susceptibiltiy to high pressure He/02 convulSIOns and to O2 
convulSIOns. All CD! mice, breathing 99.5% heilum/0.5% oxygen, convulse at pressures of 100 atm. or below. 
Addition of 10% nitrogen to the gas mixture reduces the convulsion mcidence to 50%. The electroshock 
convulSIOn threshold in CD! mice is not Significantly affected in He/02 atmospheres at 60 atm., is reduced by 
about 25% at 80 atm., and by approximately 30% at 93 atm. Increasmg the percentage of oxygen m helium 
from 0.3% to 2.0% does not modify the convulsion pressure in COl mice on a given compression schedule. 
Further mcreasing the oxygen content to 4% results in a 25% decrease m convulsion pressure. The data 
suggest that He/Oz at pressures in excess of 70 atm. facilitates impulse spread 2 in the CNS. The effect appears 
likely due primarily to the hydrostatic pressure as such. 

274. 
BRAUER, RW., M.R. Jordan, RD. Way and M.E. Sheehan. 

High pressure hyperexcitability syndrome in the squirrel monkey. 
Fed. Proc. 28:655; Mar./Apr. 1969. 

Abstract only. Entire item quoted: Adult sqUirrel monkeys subjected to compression at a rate of 20 atmlhr 
using He/02 atmospheres (P02 at 0.3 to 0.5 atm)show tremors by 50 and 60 atm. Usmg H2/02 and compres
sing at 20 atmlhr tremors were much less pronounced and convulSIOns were observed only above 70 atm. 
Adding 0.3% N2 to He/02 and pressurizing at 20 atmlhr reduced the severity of tremors relative to pure 
He/02, the convulSIOn threshold was 60 to 65 atm. Slowing the compression rate with He/02 to 2 atm/hr 
substantially eliminated tremors. Convulsions then crune with little warning at 60 to 65 atm. Reducing 
pressure at tlus point by as little as 5 atm promptly stopped the convulsions; slow return to the higher 
pressure once more elicited them. Electroencephalogrruns, data on recovery and decompressIOn of animals 
carried to the convulsion stage, and gas composition data are presented, and the results discussed in relatIOn 
to the high pressure hyperexcitability syndrome as analyzed in mice and in relation to observations in human 
test dives to 1,190 ft. 

275. 
BRAUER, RW., S. Dimov, X. Fructus, P. Fructus, A. Gosset and R Naquet. 

Syndrome neurologique et electrographique des hautes pressions. 
[Neurologic and electrographic syndrome at high pressures]. 
Rev. Neurol.(Paris)121 :264-265; Sept.1969. 

The author describes symptoms observed m the course of six experimental pressure chrunber dives, from 270 
to 365 m in depth, and of 110 to 120 mm duration. Neurologic symptoms were as follows: Tremor was 
noted at 21 ATA; motor disturbances at 33 ATA. Drowsiness generally began at 30 ATA; sometimes 
preceded by yawning. Up to 35 ATA these symptoms were easily overcome by external stimuli, and simple 
directions were Immediately understood; however, from 36 ATA, drowsiness increased, and persisted if the 
subjects were left at rest for a few seconds. EEG anomalies were as follows: At 25 ATA, spurts of theta 
activity, combined with alpha activity, were recorded in the temporo-occipital area; spurts of theta waves 
appeared in the anterior and central regions of the two hemispheres; also observed were Stage I and then 
Stage II sleep tracings, which could be transfonned to awake tracings by the giving of a work order. Between 
35 and 36.5 ATA, however, symptoms could not be reversed. During decompression, the tremor disappeared 
quickly, the drowsiness persisted for a few hours. The EEG anomalies disappeared between 25 and 23 ATA. 
(MFW/BSCP) 
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276. 
BRAUER, R.W. 

Human performance in high pressure inert gas environments. 
In: Undersea technology handbook and directory, P.A27-A29. Arlington, Va. Compass Publi

cations, 1970. 

The Wrightsville Marine Bio-medical Laboratory is primarily interested in the "exploration of the complex of 
phenomena encountered when man and test animals are subjected to relatively high pressures in atmospheres 
consisting largely of the lightest gases." It has been shown that convulsions dominate the clinical picture in 
simulated dives of over 1,500 ft and that this hyperexcitability syndrome can be slicited in a variety of 
experimental animals. Effects can be elicited in atmospheres substantially free of carbon dioxide. Slow 
compression reduces to a minimum the so-called helium tremors, but does not eliminate the convulsive 
seizures, as they are considered to be separate phenomena. Studies were conducted to measure the relative 
anesthetic potencies of hydrogen, helium and nitrogen in binary gas mixtures: helium-nitrogen, hydrogen
nitrogen. Helium narcotic effect is about 5% that of nitrogen and hydrogen about 27%. Nitrous oxide in as 
little as 0.3% protects and thus allows deeper depths without convulsions. EEG readings indicate that pres
sures about 50 atm cannot be considered as biologically innocuous. Human subjects undergoing pressure 
above 1,100 ft demonstrated a state of somnolence from which they could be aroused-this needs further 
exploration. It is speculated that by slowing the rate of compression and the use of varying gas mixtures it 
may be possible for man to go to depths over 2,000 ft. (CWS/BSCP) 

277. 
BRAUER, R.W. 

Physiological limitations to diving depth. 
In: Undersea technology handbook and directory, p. A37-A39. Arlington, Va., Compass Publi

cations, 1970. 

Both human and animal experiments have demonstrated that great depths can be obtained under controlled 
conditions of decompression time and gas mixture breathed without untoward effects: 1,000 ft in a pressure 
chamber by Duke/EDU for one man breathing helium-oxygen; 1,165 ft in a pressure chamber at Royal Navy 
PhYSIOlogical Laboratory for three men breathing helium-oxygen; and goats using a slow compression rate to 
100 atmospheres. The hypereXCItability syndrome has been confirmed on numerous anImals species and all 
available evidence suggests that effects of hydrostatic pressure will place an upper limit for helium breathing 
man at about 2,000 ft. The hyperexcitability syndrome can be controlled to some extent both by admInI
stration of barbiturate anesthetics and by breathIng mixtures of helium WIth other inert gases whIch have 
demonstrated anesthetic effects. Thus CNS depressants can counter the hyperexcitability effect. There IS a 
dIfference of opinion as to chemical activity of hydrogen but the author believes that "there is no valtd 
evidence at the present tIme that hydrogen becomes chemically actIve at pressures up to 60 atm. for penods 
of tIme up to 24 hours. However, extensive experimentatIOn WIth sqUIrrel monkeys mdlcates "that whatever 
may be the situation for brief exposures, more prolonged exposures and saturation exposures requIre much 
more conservative decompression schedules when hydrogen is the pnncipal mert gas constituent of the 
breathIng mixture than when helium IS used." Thennal problems m open sea diving reqUIre more conSIder
atIOn. A detailed drawing and summary of speCIfication are presented of the Navy's Ocean Pressure SImula
tion Facility beIng constructed in Panama CIty, Florida. (CWS/BSCP) 

278. 
BRAUER, R.W., R.O. Way, M.R. Jordan and D.E. Parrish. 

Effects on squirrel monkeys of sojourns of 2-24 hours ill He or H2 /02 Atm at pressures of 50 
to 80 Atm. 

Fed. Proc. 29:594; Mar./Apr. 1970. 

Abstract only. Entire Item quoted SqUIrrel monkeys were pressunzed In HeH2 atm per hour to a pressure 
10% hIgher than that at whIch the first hIgh pressure convulsion appeared. Animals were held at the pressure 
for up to 24 hours before beIng decompressed. P02 throughout was 0.45 to 00.55 atm. Rectal temperature 
fluctuatIOns were mInI~al and mdlcated that chamber temperatures of 30-32 are near comfort level m He 
atmospheres, and 32-34 m H2. In He atmospheres the Initial convulSIOn at 55 to 70 atm was followed WIthIn 
one to four hours by a further seIzure m eIght out of ten anImals, and addItional seIzures were seen m five 
anImals WIth longer exposure times. H2 exposed ammals convulsed at somewhat hIgher mean pressures. 
DecompressIOn schedules are presented. Slopes for H2 decompres.lOns must be conSIderably shallower than 
slopes for correspondIng He exposures If aCCIdent-free decompressIOns are to be obtaIned. In contrast WIth 
clrums made for rabbIts by others, monkeys .urvlve 24-hour e'\posures at 58 to 78 atm of H2 without 
InCIdent. Data on reSIdual CNS damage from prolonged exposure to convulslOn-producmg pressures of eIther 
gas are dIscussed. 
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279. 
BRAUER, RW. and RO. Way. 

Relative narcotic potencies of hydrogen, helium, nitrogen and their mixtures. 
J. Appl. Physiol. 29:23-31; July 1970. 

The relative narcotic potencies of helium, hydrogen, nitrogen, and nitrous oXIde have been determined using 
as end point loss of righting reflexes in CK-l mice. To obviate difficulties in reaching this end point with 
helium and hydrogen, due to the effects on CNS excitability at the high hydrostatic pressures required, a 
special technique was developed based on the demonstration that the narcotic effects of inert gases in binary 
mixtures add linearly one to the other. The mathematIcal relations which allow the derivation of values for 
relative narcotic potencies from observations on graded series of helium/nitrogen, hydrogen/nitrogen, and 
nitrous oxide/nitrogen mixtures are presented. The relatIve narcotic potencies thus derived for these four 
gases are as follows: helium, -0.045; hydrogen, 0.26; nitrogen, 1.00; and nitrous oxide, 25.3. These values are 
compared with those derived for mIce by other workers and the composite results are used to derive a series 
of values for metabolically inert gases from helium to xenon and nitrous oxide. It IS shown that among 
physical properties tested the ratio polarizability /molal volume correlates most satisfactorily with narcotIc 
potency. Apphcation of these results to the predictIOn of narcotic effects due to hydrogen m man (and to the 
assessment of the limits of potentIal usefulness of this gas in human deep-sea dIving practIce) are dIscussed. 
(Au thors' abstract) 

280. 
BRAUER, RW., RO. Way, M.R Jordan and D.E. Parrish. 

Experimental studies on the high pressure hyperexcitability syndrome in various mammalian 
species. 

In: Lambertsen, C.J., ed. Underwater physiology. Proceedings of the fourth symposium on 
underwater physiology, p.487-500, New York, Academic Press, 1971. 

The hIgh pressure hyperexcitabilIty syndrome (HPH syndrome) conSIstmg of tremors and convulSIOns has 
been observed in a number of different species and susceptibility appears to be greatest in the primates and to 
bear some rough relatIOn to the extent to WhICh the CNS has evolved. Mice of six inbred straInS were 
compared with respect to theIr susceptibility to hIgh pressure convulsion, hyperoxic convulSIOns, and audIO
genic seizures, and found to be unrelated to one another. SusceptibIlIty to audlogemc seIzures and the HPH 
syndrome do not correlate. SqUIrrel monkeys WIth Implanted extradural electrodes were studied for the 
relation between EEG changes and convulsions. Characteristically, tremors preceded any marked EEG change. 
As the expenment progressed, focal spIkIng became more marked and electrIcal actIvity from epileptogenic 
foci sometimes appeared, and brief myoclonic seizures occurred along with the focal spIking. As pressure was 
raised focal seIzure activity became more generalized and prolonged and several types of generalized seizures 
occurred. Recovery from all but the most severe grand mal seIZures was prompt. The EKGs taken throughout 
thIS penod revealed no marked changes. Studies suggest that mice previously exposed may even after pro
longed rest penods be much more senSItive to the HPH syndrome on their second exposure. (CWS/BSCP) 

281. 
BRAUER, RW. 

Current studies on physiology of extremely deep diving. 
Mar. Technol. Soc. J. 5:31-32; Nov/Dec. 1971. 

Earher (1965-66) expenments with rhesus monkeys had shown that at very high pressures the animals 
suffered severe convulSIOns. ThIS effect was less marked with hydrogen than with helium mIxtures, due to the 
hIgher narcotIc potency of the former. Since the convulsions were preceded by tremors resembling those 
observed In man at hIgh pressures (although convulSIOns have never been observed In man at these pressures) 
the author undertook to explore, by means of anImal experiments, the feasibIlIty of predIctIng convulsion 
thresholds from tremor thresholds, In man. By using the equatIon worked out In these expenments, It IS 
predIcted that, In heliox atmosphere, With P02 at 0.5 ann, temperature at 30-33°, compreSSIOn rate at 
24 atm/hour, the mean convulSIOn threshold for man is 66.3 ± 7.8 atm. Further expenments WIth mIce 
IndIcate that, if the compression is slowed to 1 atrn/hour, the convulsion threshold IS predicted as approxi
mately 81 atm. When gases of high narcotIc potency, such as mtrogen or hydrogen, are added to the breathing 
mIxture, an anti-convulsion effect was demonstrated. Parenteral administration of sodium pentobarbItal to 
rhesus monkeys made it pOSSIble to take two of the anInIals to 4,500 and 4,700-ft pressures, respectively. 
Eventually, the anImals developed severe motor seIZures of a type dIstInctly different from those observed at 
lesser pressures in untreated anImals. This may represent another aspect of the hIgh pressure nervous syn
drome. (MFW /BSCP) 
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282. 
BRESLAV, I.S., B.N. Volkov and V.M. Mityushov. 

Registratsiya dykhaniya cheloveka v barokamernom eksperimente. 
[Recording of human respiration during baro-chamber experiments] . 
Fiziol. Zh. SSSR Sechenov. 46(5):805-807; 1970. 

A standard barochamber type "PBK-53" was used with a valve constructed to automatically compensate for 
drops in pressure. This overcomes the problem of connecting a spirogram to the barochamber to register 
human respiratory parameters for any reading and any gas mixture. (NLG) (© BA) 

283. 
BRESLA V, I.S. 

Vospriyatie dykhatelnoi sredy i gasopreferendum u zhivotnykh i cheloveka. 
[Perception of the respiratory medium and gas preference in man and animals]. 
Washington, D.C., Joint Pub Res. Serv., 4 Feb. 1971, 69p. 
(JPRS-52,332) 

Contents: Responses of the organism to respiratory environments with altered oxygen and carbon dioxide 
content; reactions of the organism to resplfatory environments containing helium; reactions to an altered gas 
environment in the presence of fixed respiratory conditions; factors determining differentiation and choice of 
respiratory environments by the organism. (GRA) 

284. 
BRISTOW, J.D., E.B. Brown, Jr., D.J.C. Cunningham, R.C. Godde, M.G. Howson and P. Sleight. 

The effects of hypercapnia, hypoxia and ventilation on the baroreflex regulation of the pulse 
interval. 

J. Physiol (London) 216(2):281-302; 1971. 

The effects of moderate degrees of hypercapnia in hypoxia and in hyperoxla on the baroreceptor
cardiodepressor reflex were studied in nine normal men. The beat-by-beat relation between pulse interval (I) 
and systolic pressure (P) during transient elevations of arterial pressure induced by iv injections of angiotensm 
II and phenylephrine was used to assess the sensitivity (!l.I/ !l.P) and setting (I at a single reference arterial 
pressure) of the reflex. There was no consistent change in reflex sensitivity in any of the conditions studied. 
In hyperoxia (PA0 2 -200 torr) hypercapnia was associated with significant re-setting of the reflex in the 
direction of tachycardia. The extent of the re-setting was correlated with the degree of hypercapnia and with 
the accompanymg increase in breathing. When hyperoxia with hypercapnia was replaced by hypoxia 
(PA02 -55 torr) With hypercapnia (which causes substantial artenal chemoreceptor actlVlty), pulse mterval at 
constant arterial pressure was further decreased. The tachycardia of hypoxia could not be accounted for by 
change of artenal pressure, PAC02 or pulmonary ventilatIOn, since it was most clearly demonstrable at 
constant values of pressure and either PAC02 or ventilation. (© BA) 

285. 
BROUSSOLLE, B., E. Bensimon, A. Michaud and J. Lonjon. 

Sensibilite ventilatoire au gaz carbonique des plongeurs sous-marins. 
[Ventilatory sensitivity to carbon dioxide of undersea divers] . 
J. Physiol. (Paris) 60(SuppI.2):41O; 1968. 

Respuatory rate is slower, and lung volume higher, in tramed divers than m controls. Divers increase their 
volume more than their respuatory rate when usmg high pressure breathmg apparatus; the reverse is true of 
controls. The divers' arterial CO2 tensIOn rises more, because theu ventilatory debit nses less. Precise measure
ments show that the ventilatory response to CO2 m divers is much lower than in controls. It is not clear 
whether thiS IS a constitutIOnal attribute, or whether It IS a result of training, but It would appear to be a 
respuatory adaptatIOn to hyperbanc enVlfonment. (MFW /BSCP) 

286. 
BROUSSOLLE, B., P. Varene, E. Bensimon and J. L'Huillier. 

La pression partielle alveolaJre du CO2 au cours du travail musculaue a 1.4 et 7 atmospheres 
absolues. 

[Alveolar CO2 partial pressure during muscular activity at 1.4 and 7 atmospheres absolute J. 
Bull. Medsubhyp 1: 15-16; Dec. 1969. 

In tins experiment particular attentIOn was given to CO2 retentIOn and the elevatIOn of alveolar CO 2 partial 
pressure, smce CO 2 retentIOn mlgh t be the determmmg factor m placmg hmlts on work dunng dives of 
extreme depths. The sublects were divers experienced m mme sweepmg. Atone and 4 AT A, no difference wa' 
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noted in expiratory debit, CO2 debit, and alveolar CO2 partial pressure. At 7 AT A, the alveolar CO2 partial 
pressure dId not change at rest, but at exertion measured at 55 watts, it rose sharply (from 35.78 mmHg to 
52.65 mmHg). This rise could be attributed to two causes: (1) the diminution of CO2 sensitivity, occurring 
In the course of training (the ventilatory sensitivity to CO2 is 39% less than in non-divers); (2) a limitation of 
the maxImum explIatory debit, brought on by reduction of the diameter of the aIrways that occurs at high 
pressure. It was not determined whether or not the maximum expiratory debIt was reached at 7 ATA. If the 
elevation of the alveolar CO 2 partlal pressure IS due to a lessened CO 2 sensitivity without the maximum 
explIatory debit having been reached, control may be pOSSIble; if the maxImum expiratory debit IS attained, 
the alveolar CO 2 partIal pressure migh t nse beyond admissible limits. (MFW /BSCP) 

287. 
BROUSSOLE, B. 

Techniques de mesure des echanges gazeux pulmonaires et de la mecanique ventilatoirc au cours 
du travail musculaire en milieu hyperbare. 

[Techniques of measuring pulmonary gas exchange and the ventilatory mechanism in the course 
of muscular activity in a hyperbaric environment] . 

Bull. Medsubhyp. 1: 15; Dec. 1969. 

A mm descnbes the techmques of recording spectrographIcally esophageal pressure, pulmonary exchange and 
pulmonary volume. Wh!le the subject performs muscular activIty on an ergometric apparatus, oxygen con
sumptIOn and CO2 production, dynamic resplIatory resistance, cardiac frequency, and minute ventilation are 
recorded for from 1 to 7 ATA. (MFW/BSCP) 

288. 
BROUSSOLLE, B., E. Bensimon, Y. Tassy, A. Botton and A. Michaud. 

Comparaison des reponses ventilatoires et des pressions partielles alveolaires de CO2 de 
plongeurs sous-marins entraines et de temoins non plongeurs au cours du travail musculaire 
en atmosphere hyperbare. 

[Comparison of ventilatory responses and alveolar CO2 partial pressures of trained submarine 
divers and non-diver controls during muscular work in hyperbaric atmosphere]. 

J. Physiol. (paris) 62(Suppl. 2):254-255; 1970. 

A bicycle pedaling test was done in a hyperbanc chamber with four subjects: two trained divers and two 
non-divers, at 1.4 and 7 AT A. The density of the air at 7 AT A equalled that of a helium-oxygen mixture 
whIch would be Inhaled at 50 ATA. The subjects pedaled on an ergometric apparatus eqUIvalent to 55 watts 
or 11 0 watts. They breathed through a buccal tube in a double-valve system. The gases expelled were 
collected between the tenth and twelfth minute and measured for volume and CO2 concentration. The partial 
pressure of CO 2 also was analyzed by spectometry. Comparative tests were made at rest at each level of 
pressure. The formula VE = exhalation debit/minute, f = rate of respiration; PAC02 = partial alveolar pressure 
of CO2 , VC02 production of CO2 has been used in reporting the details of measurements; several inter
pretative hypotheses are dIscussed. An important finding was the variation in physiological response between 
the professional divers and the non-diver controls. In repose the VE was similar m the two groups. The 
PAC0 2 was higher under atmospheric pressure in the divers. The VE diminished with pressure in the divers 
and increased slightly in the non-divers; at 7 AT A, 110 watts, the VE of the dIVers was half that of the 
non-divers. The retention of CO2 shown by the divers and the reasons for it are discussed; whatever the cause, 
it tends to limit muscular work In a dense gaseous environment. (MP/BSCP) 

289. 
BROUSSOLLE, B. 

Le surfactant pulmonaire. Revue generale et role dans l'intoxication par l'oxygene hyperbare. 
[The pulmonary surfactant. General review and its role in hyperbaric oxygen intoxication]. 
Bull. Medsubhyp 2: 3-9; Mar.l970. 

This is a review of the composition, origin and physiology of the pulmonary surfactant, WIth emphasIs on the 
modifications of the surfactan t met with in oxygen toxicity. It has been generally agreed that the activity of 
the surfactant is decreased, and some authors have consIdered this decrease as the origin of pulmonary 
damage in oxygen toxicity. More recent studies, however, carried out by means of electronic microscopy, 
indicate that the initial damage occurs in the capillary endothelium, and the surfactant is affected subse
quently. (MFW/BSCP from EnglIsh summary) 

289.1. 
BROUSSOLE, B., E. Belnet-Bensimon, Bouteille and Burnet. 

Mesure de la ventilation et des echanges gazeux respiratoires au cours d'une plongee fictive a 
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41 ATA (400 metres) en melange helium-oxygene. 
[The measurement of ventilation and respiratory gas exchange during a simulated dive to 

41 AT A (400 meters) in helium-oxygen misture] . 
Cent. Etud. Rech. Biophysiol. Appl. Mar., Rep.71-10, 25p. 1971. 

The authors examined in detail the respiratory processes of two men during a simulated dive to 400 meters 
(41 ATA). Experimental conditions and procedures, biometrical data, details of the compression and decom
pression and of the respiratory parameters measures, occupy pp.1-3 of the report. As in previous experiments 
using similar procedures, only slight changes in the values of respiratory parameters were noted. The authors 
conclude that "measurements at depths beyond those of the present experiment are therefore necessary to 
reveal any limiting respiratory factor which may exist." Appendices 1-13 include a diagram of the experimen
tal set-up, a photograph of the respiratory equipment in use, tables of the parameters measured for each 
individual and graphic representations of the changes of several of these parameters. (MEH/BSCP) 

289.2. 
BROUSSOLLE, 8., E. Belnet-Bensimon, Bouteille, and Burnet. 

Mesure de 1a ventilation et des echanges gazeux respiratoires au cours d'une plongee fictive a 
26 ATA (250 metres) en melange helium-oxygene. 

[The measurement of ventilation and respiratory gas exchange during a simulated dive to 
26 ATA (250 meters) in helium-oxygen mixture]. 

Cent. Etud. Rech. Biophysiol. Appl. Mar., Rep., 71-9, 20p. 1971. 

The authors examined in detail the respiratory processes of two men during a simulated dive to 250 meters 
(26 ATA). Experimental conditions and procedures, biometrical data, details of the compression and decom
pression, and of the respiratory parameters measured, occupy p.1-6 of the report. Most of the parameters 
measured were not found to dIffer SIgnificantly from the normal values for surface-level actlVlty m the 
atmosphere. But CO2-02 exchanges were weaker, and the alveolar partIal pressures of C02 were weaker at 
rest and stronger dunng work periods. The authors conclude, "Therefore, there are no significant changes m 
ventilation or m the gas exchanges to 26 ATA." In the authors' opinion the experiment was valuable mamly 
as preparation for deeper expenmental dIves. AppendIces 1-10 mclude a diagram of the experimental set-up, 
tables of the parameters measured for each mdividual and graphIC representations of the changes of several of 
these parameters. (MEH/BSCP) 

290. 
BROUSOLLE, B., J. Chouteau, E. Belnet-Bensimon, M. Jacquin and G. Imbert. 

Echanges gazeux respiratoires et pressions partielles alveolaires de CO2 et d'02 au cours de 
plongees fictives a saturation a 26 et 41 ATA, en ambiance d'helium-oxygene. 

[Respiratory gas exchanges and partial alveolar pressures of CO2 and O2 during simulated dIVes 
in condition of saturation at 26 and 41 AT A in a helium environment] . 

Bull. Medsubhyp 6:4-5; Oct. 1971. 

Two SImulated divmg experiments were carned out with a partIal pressure of 02 of 300 ± 4 mmHg, a partial 
pressure of C02 below 0.5 mmHg and relatIve humidIty main tamed at 45%. Dunng each expenment and after 
a 12-hour stay under the pressure, measures of several dIfferent resplfatory parameters (VE, f, PAC02, VC02, 
V02, R) were carned out, first m a state of rest, then dunng an exercise of treadle-work equalling 110 watts 
In the expenmental condItIOns of the dIves up to 41 ATA, there was no resplfatory lImItatIOn (EnglIsh 
summary) 

291. 
BROWN, L.J.I., ed. 

Underwater Science and Technology InformatIon Bulletm. 
Guildford, England, Ihffe Science and Technology PublIcatIOns Ltd, Feb. 1969 to date. 

ThIs monthly publIcation contams bnef news Items on developments m the field, CitatIOns of current lItera
ture, abstracts of patents, revIews of new books, and announcements of conferences, symposIa, meetmgs and 
eJo.hlbltlons The emphasiS IS on oceanography, marme bIOlogy, and technology, but some Items concerned 
WIth dlvmg, dIvers' equipment and underwater phYSIOlogy are mcluded (MFW/BSCP) [TIus publIcatIOn IS 
now (1972) Issued bl-monthly as a supplement to the Underwater Journal and infonnatlon Bulletm. Ed I 

292. 
BROWN, U.I., ed. 

Underwater SCIence and Technology Journal. 
Surrey, England, Ihffe SCIence and Technology Pubhcattons. June 1969 to date 
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This publication will publish origmal contributions on all aspects of applied research, development and 
practice m the underwater enVIronment. These will melude: surveys of an interdisciplinary nature, reviews 
and assessments of underwater equipment and instrumentatlon, descriptions of design/development projects 
original research that has some technological significance, scientific and technical notes, and letters to the 
editor. Papers submitted for publication should be in English, contain an abstract, and be sent to: The 
Editor, Underwater Science and Technology IJiffe Science and Technology Publications Ltd.: Iliffe House, 
32 lbgh Street, Guildford, Surrey, England. The first issue contains artieles on designing a probe to measure 
ocean microstructure and diving technology and a review of Oceanology International '69. There are graphs, 
photographs, and bibliographies following some of the contnbutions. (J.C.P.) (© BA) [The name of this 
publication has been changed to Underwater Journal and Information Bulletin. It IS now (1972) being issued 
bi-monthly; the information section appears WIth it as a separate supplement. Ed.l. 

293. 
BROWN, O.R, H.F. Howitt, J.L. Stees and W.S. Platner. 

Effects of hyperoxia on composition and rate of synthesis of fatty acids in escherichia coli. 
Columbia, Mo., Univ. Mo., Space Sci. Res. Cent., Rep. TR-l, 34p. Jan.1971 
(AD 717,673) 

(Also published III J. Lipid Res. 12:692-698; Nov. 1971) 

Growth and fatty aCid synthesis m Eschenchla cob were mhlblted by oxygen at partial pressures above one 
atmosphere, and were prevented by exposure to oxygen at 4.2 atmospheres on membranes mcubated on a 
minimal medium. Growth and fatty aCid syntheSIS returned to control rates when cells were removed from 
hyperoxia to au. The spectrum of fatty aCids produced was unchanged by oxygen at pressures which reduced 
the rate of synthesis. In situ fatty aCids were stable to oxygen at pressures which prevented growth and 
synthesIs. Remltiation of syntheSIS following complete inhibitIOn in hyperoxla occurred WIthout production 
of aberrant fatty aCids. Fatty aCId synthetase specific actlvlty was vutually unchanged, compared to air 
controls, m cells exposed either to 3.2 or to 15.2 atmospheres of oxygen. The spectrum of fatty acids 
syntheSIzed by cell-free extracts during incubation in 4.2 atmospheres of oxygen was not different from aIr 
mcubated controls. Synthetase assays meluded added NADPH acyl carner protem, mercaptoethanol and 
malonyl coenzyme A; hence, only damage, other than reversIble sulfhydryl OXidation, to the apoenzymes of 
synthetase was ruled out. (Author) (Aerosp. Med. BIOl.) 

294. 
BRUE, F., J.L. Morcellet, P. Revelat and P. Burtin. 

Influence de l'oxygene pur normobare et hyperbare sur Ie mode d'oxydation du glucose in vivo 
chez la souris. 

[The influence of normobaric and hyperbaric pure oxygen on the oxidation of glucose in vivo 
in the mouse 1 . 

Bull. Medsubhyp 2: 17-18; Mar.1970. 

MIce were given D-Glucose-I-' 4 C or D-Glucose-6-' 4 C by mtraperitoneal inJection, and immedIately exposed 
to various oxygen pressures. In air, the more rapId ebmmation of 14C02 from Glucose-l-14 C than from 
glucose-6-' 4 C IS explamed by the tissue pentose-phosphate pathway activity. The dIfference is SIgnificantly 
suppressed by O2 1 ATA, and apparently by 02 3 ATA: oxygen early mhibits the pentose phosphate 
pathway m VIVO. (English summary) 

295. 
BRUNKER, RL., and O.R Brown. 

Effects of hyperoxia on oxidized and reduced NAD and NADP in Escherichia coli. 
In: Aerospace Medical ASSOCiation. Preprints of scientific program, 1970. Annual scientific 

meetmg, St. Louis, April 27-30, 1970, p. 100-101. Published by the Association. 

One current hypotheSIS of oxygen tOXICity IS based on eVidence for the ureverslble mactlvatIOn of enzymes, 
espeCially those containing sulfhydryl groups. This hypotheSIs does not dIrectly explam the rapId, but revers· 
Ible mhlbltlon of fatty acid synthesis when Eschenchta cob IS exposed to hyperoxla smce synthetase speCIfic 
actIvity remams unchanged and smce cell-free extracts synthesIze fatty aCids m complete reactIOn mIxtures 
exposed to oxygen at pressures as high as 15 atmospheres. Reports of reverSIble shIfts in the ratIos of 
oXl(lized/reduced forms of the pyndme nucleotide coenzymes (NAD & NADP) m tissue cells exposed to 
hyperoxla suggest these coenzymes as pOSSIble sItes of mhibltlon m fatty aCId synthesIs whIch requires 
NADH2. Oxygen might produce a duect effect on the coenzymes or an mdirect effect through mactlvatlon of 
enzymes such as oXldoreductases which would affect the equilibnum ratios of the coenzymes. .. The in 
vitro effect of oxygen at hIgh pressure on the coenzymes was determined by exposmg known concentrations 
of the coenzymes to I atmosphere of au plus 15 atmospheres overpressure of oxygen at 37°C. The coen-
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zymes were exposed in potassium phosphate buffer, 0.01 M, pH 7.0 with vigorous mixing by magnetic 
stirring. Controls were similarly treated, but were exposed to air at 1 atmosphere. .. The control assays 
indicated that reproducible recovery could be obtained from extracts supplemented with known amounts of 
coenzymes. .. Research is now continuing to (a) increase the sensitivity of the assay for reduced coenzymes, 
(b) test the effects of other levels of hyperoxia on coenzymes concentrations and oxidoriductase activities, 
and (c) measure O2 uptake of the system during coenzyme oxidation to investigate effects of hyperoxia on 
the cytochrome system. (From authors) 

296. 
BRYDEN, M.M. and G.H.K. Lim. 

Blood parameters of the southern elephant seal (Mirounga leonina, Linn.) in relation to diving. 
Compo Biochem. Physiol. 28: 139-148; 1969. 

[The elephant seal is possibly surpassed only by the Weddell seal in its adaption to diving, dives of over 30 
minutes having been observed. The early development of the blood is particularly important in this species, 
smce it depends for food on its diving ability, which in tum depends on the oxygen capacity of its blood. J 
Blood volume increases from 11% body weight in new-born seal pups to 16% in adults. Haemoglobin 
concentration is the same as that of man, despite a lower red cell count, due to a greater mean corpuscular 
volume in the seal. Haematocrit is about 50 in newborn seals, 65 in adults. Changes in blood volume, red cell 
count and haematocrit occurs when the young seal goes to sea. (Author's abstract expanded by MFW /BSCP) 

297. 
BUCKLES, R.C. 

The role of hemodynamics in the transport of inert gases in the peripheral circulation. 
In: AGARD (Advisory Group for Aerospace Research and Development). Fluid dynamics of 

blood circulation and respiratory flow. Presented at Naples, May 4-6, 1970. July 1970. 

DecompressIOn sickness, which afflicts both fliers and divers, occurs primarily because the body IS unable to 
nd Itself of excess dissolved inert gas when subjected to a reduction in hydrostatic pressure. The inert gas 
leaves pnnclpally through the lungs being carried there from the peripheral tissues by the blood. In peripheral 
regions such as skin, cartilage, bone and connective tissue the anatomy strongly suggests that diffusion will 
play a role m defining inert gas exchange. Such factors as intercapillary separatIOns and counter current 
arterio-venous diffusion exchange are dramatically different m these tissues. In additIOn, most of the periph
eral tissues are sensitive to environmental factors such as temperature, pressure, and O2 pressure in a fashion 
unlike the central tissues. A series of studies will show the actual dynamics of Kr8S exchange m the pouch of 
a hamster when It IS attached to a closed breathmg loop filled with alI and Kr8S. Uptake and washout are 
momtored m order to assess the relative roles of perfusion and diffusion. (Author) (STAR) 

298. 
BUHLMANN, A. and W. Waldvogel. 

DecompressIOn apres plongees de longue duree jusqu'a saturation sous 23 AT A. 
[Decompression after prolonged saturation dives to 23 ATA]. 
Rev. Physiol. Subaquatique Med. Hyperbare 1: 135-140; Oct./Dec.l968. 

The authors have employed thelI own decompressIOn tables m a senes of expenments conSisting of Simulated 
chamber dives to 23 AT A and underwater dives to 220 m. They reached the followmg conclUSIOns. 

(1) Oxygen must be progreSSively increased during decompressIOn, but the partial pressure of 1.0 ATA must 
not be exceeded. (2) Life IS perfectly pOSSible and nonnal at 23 AT A. Results of bIOlogical exammatlOns 
made after decompressIOn were Identical to those observed before, With the exceptIOn of a slight poly
nucleOSIS. (3) Effective decompressIOn time remams the same for all dives of more than SIX hours; therefore, 
dives of a few hours are not economically profitable. (Authors' summary translated by MFW/BSCP) 

299. 
BUHLMANN, A.A. 

The use of multiple inert gas mixtures III decompression. 
In: Bennett P.B. and D.H. Elliott, eds. The physiology and medicine of diving and compressed 

an work, p.357-385. Baltimore, Williams and Wilkins, 1969. 

Between 1960 and 1962 It was demonstrated both m the sea and m dry pressure chambers that man could 
attain and work at depths of at least 1,000 ft (31.2 AT A). At present the main mterest IS m exposures of long 
duratIOn or saturatIOn diVing. There are limits to the use of mtrogen as an mert gas for diVing narCOSIS, and 
at very high pressures reSIStance to flow. Oxygen would be Ideal but It IS extremely tOXIC at Increased 
pressures. Hydrogen has some advantages but the fisk of explOSIOn IS too great. Helium IS the mert gas of 
chOice. The molecular weight and the solubtlity coeffiCient make It the gas of chOICe In a study of the 
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half-tIme spectrum for helium and mtrogen, the use of mtrogen results approximately in a threefold prolong
ation of the half-tIme spectrum. In a lengthy summatIOn the following factors were analyzed: descent time 
wIth the two different gases, vanation of half-time WIth phYSIcal actIvIty, varIation of the supersaturatIon 
factors, correctIOns for possible dIfferences between respiratory, alveolar and partIal mert gas pressures, dives 
with exposure tImes to 120 minutes, exposures to 330 feet, exposures from 500 to 1,000 feet (16 to 
31 AT A), and exposure tImes of four to 72 hours. "The rationale of the use of the technique of changing 
mert gases to shorten the decompression tIme is based on the concept that saturatIOn and desaturatlOn, 
especially m poorly perfused and fatty tIssues, proceeds two to three tImes faster with helium than with 
nitrogen." (CWS/BSCP) 

300. 
BUHLMANN, A.A., H.Matthys, G. Overrath, P.B. Bennett, D.H. Elliott and S.P. Gray. 

Saturation exposures at 31 AT A in an oxygen-helium atmosphere with excursions to 36 ATA. 
Aerosp. Med. 40:394-402; Apr. 1970. 
(Also published as Roy. Nav. Physiol. Lab. Rep. 6-70) 

Three exposures each of several hours and one exposure of several days m a compressIOn chamber at 31 AT A 
wIth an oxygen-helIum atmosphere are reported. During the latter experiment three exposures of several 
hours were made at a pressure of 36 AT A. A relatively rapId rate of compression was used for the three short 
duratIOn exposures to 31 AT A. Some symptoms of vertIgo, nausea and tremor were noted. There was also a 
flse m pulse rate and blood pressure, an increase m urinary catecholamme elimmation and a small decrement 
of psychomotor functIOn. Dunng and after the longer exposure to 31 AT A, for whIch a slIghtly slower rate of 
compressIOn was used, and dunng the daily descents to 36 AT A, there was no significant alteratIOn of flUId 
balance, catecholamine elImmatlOn, blood morphology and chemIstry, ECG or psychomotor abIlity from the 
pre-dIve control values. DecompressIOn from the 80 hour exposure at 36 and 31 AT A was completed success
fully m 88 hours for two subjects. The third had a mmor episode of decompression SIckness requiring an 
additIOnal four and one-half hours before returning to the surface. (Au thors' abstract) 

301. 
BUHLMANN, AA 

Decompression in saturation diving. 
In: Lambertsen, C.J., ed. Underwater physiology. Proceedings of the fourth symposium on 

underwater physiology, p.221-227. New York, Academic Press, 1971. 

The early diving experiments were based on the concept that "inert gas half saturation times are related to the 
perfusion of the tissues with blood; that the half-time for a given tissue and the rate of perfusion are 
detenuined by mert gas diffusion; and that diffusion depends on the physical properties of the particular gas, 
especially its molecular weight." Some of these concepts may need modification but they have worked 
successfully. Differences were confinued between the saturatIon rates of He and N2 by dives at 4.0 AT A 
where the longest half-time tissue seems to be 480 min for N 2 and 180 for He. Because of unknown diver 
activity the calculations were based on the longest N2 tissue half-time being 640 mm and the longest He being 
240 min. And the supersaturatIOn ratio was calculated on the more conservative 1.5: 1 rather than the 1.6: 1 
suggested by Haldane. Mixed gas breathing during decompression (50% O2 - 50% N2 and air) rather than 21 % 
O2 - 79% He for saturation dives to 31 atm abs demonstrates that the method of "mixed-gas decompressIOn" 
is as safe as the other methods and certainly conserves times. (CWS/BSCP) 

302. 
BRUE, F. and M. Thireau. 

Effet mitostatique, mitoc1asique et chromato-c1asique de l'oxygene hyperbare sur les cellules de 
meristemes radiculaires d' Allium sativum. 

[Mitostatic, mitoc1asic and chromatoc1asic effect of hyperbaric oxygen on the cells of the root 
tips of Allium sativum]. 

Bull. Medsubhyp 4: 19-20; Dec. 1970. 

The experiment sought to test the cytostatic effects of hyperoxia and the action of protective agents. 
Methodology and results are described and illustrated with one plate of six figures. The results showed that it 
is possible by making the pressure of oxygen and time of exposure vary, to observe the three principal effects 
of antimitotics. The authors were struck by the degree of pressure of pure oxygen and the length of exposure 
which are necessary to make the lesions appear as the conditions are far beyond those which suffice to release 
toxic phenomena in animals. It Was seen that oxygen at 3 ATA pressure during 48 hours strongly inhibits the 
entry in prophase of root tip cells of Allium sativum. The blockage of the mitotic apparatus may be 
accomplished by higher pressures (20 ATA for four hours). Chromosome stickiness and chromosome break
age may be seen after four hours at 30 ATA. Relatively weak pressures (3 ATA) have a mito-depressive action 
which becomes pronounced after 48 hours: the mitotic index becomes weak, all the phases of mitosis seem 
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to slacken; chromosomes are intensely contracted, strongly spiralized. The same effects occur after 24 hours 
at 5 ATA. A longer exposure leads to degeneration and cellular death. At 10 ATA a shrinkage of the 
chromosomes is seen after the fourth hour. At higher pressures anomalies of fusorial function appear. After 
four hours at 20 ATA, aspects of metaphasis in star form appear and certain anaphases have a double star 
aspect characteristic of a weakening of that stage. In the same conditions (30 ATA, four hours) a chroma
toclasic effect appeared characterized by bridges of agglutination and by chromosomic fragmentations. In all 
cases, the mitotic index was lowt:red. (MP/BSCP) 

303. 
BULENKOV, S.Ye., et al. 

Spravochnik plovtsa-podvodnika. 
[Manual of scuba diving] . 
Moscow, Publishing House of the Ministry of Defense, USSR, 1968, 278 p. 
(JPRS 47,828) 

A detailed manual covering all aspects of scuba diving. Each of the twelve chapters and the Appendix will be 
treated separately as they are considered to be of prime interest to U.S. diving personnel. The titles of the 
chapters are: (1) The peculiarities of swimming under water; (2) Scuba diving equipment; (3) Air compo
sition requirements for breathing and air supply and recompression methods; (4) Control apparatus; 
(5) Devices for moving under water; (6) Training of scuba divers; (7) Underwater operations performed by the 
scuba diver; (8) Underwater hunting; (9) Underwater photography and cinematography; (10) illnesses pecu
liar to underwater swimming and adverse effects due to them; (11) Medical protection; (12) Safety measures 
for swimming under water. (CWS/BSCP) 

304. 
BULENKOV, S.Ye., et al. 

Air composition requirements for breathing and air supply and recompression methods. 
In: Spravochnik plovtsa-podvodnika [Manual of scuba diving], p.90-106. Moscow, Publishing 

House of the Ministry of Defense, USSR, 1968. 
(JPRS 47,828) 

Very strict permissible limits are set for impunties m the air, for example carbon dIoxide in mg/nl (lIters at 
normal pressure) 0.03 up to 20 meters depth, 0.01 from 21-45 and 0.009 from 46-60. The chapter gives a 
description with illustrations and detailed characteristics for au tanks, tank fittings, air compressors, oxygen 
booster compressors, air charging equipment for a single or a group of tanks, and recompression chambers. In 
addition to detailed characteristics of recompressIon chambers and Items to be inspected the followmg 
reqUIrements must be met when using chambers: "personnel entering the chamber must not have cigarettes 
and other tobacco products on them, or matches, or IIglIters; the use of an open flame and smoking in the 
chamber IS categorIcally forbidden; it is forbIdden to wear shoes with metal cleats In the chamber; used 
cotton wadding and gauze saturated with higlIly inflammable substances (alcohol and such lIke) must be 
placed in a special case and removed as qUIckly as possible from the chamber; oxygen for breathmg by 
inhalation is used only WIth the permission of the senior diver specIalist or phYSIcian-physIOlogist when 
present m the chamber; combustIbles and higlIly mflammable medicmes may be taken into the chamber only 
when necessary and in mimmum doses whIle observmg all measures on precautIOns against fire; when workmg 
InSIde the chamber repamng or correctmg defects, the entire system WIth ItS fittmgs must be blown out and 
the chamber carefully ventilated." (CWS/BSCP) 

305. 
BULENKOV, S.Ye., et al. 

Appendices. 
In: Spravochnik plovtsa-podvodnika [Manual of scuba divmg], p.211-231. Moscow, Publishmg 

House of the Mimstry of Defense, USSR, 1968. 
(JPRS 47,828) 

Appendix I gIves the speCIfic SIgnalS for communicatIOn WIth scuba dIvers by sIgnal lme and gIves combin
atIons of pulls and shakes to commumcate WIth the underwater dIver AppendIX 2 gIves a detaIled Inventory 
of the contents of the phYSIcian's bag. Appendix 3 gIves the therapeutic recompressIOn table for treatment of 
decompressIOn dIsease and barotrauma of the lungs. AppendIX 4 IS the tIme table for decompressIOn of a 
scuba diver. AppendIX 5 gIves In detaIl varIOUS artIfiCIal resptratIon methods. AppendIX 6 gIves the category 
requuements for both men and women In the Underwater MultIple Events competItIOn. There IS a blbltog
raphy of 38 Items. (CWS/BSCP) 
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306. 
BULENKOV, S.Ye., et al. 

Control apparatus. 
In: Spravochnik plovtsa-podvodnika [Manual of scuba diving], p.107-115. Moscow, Publishing 

House of the Ministry of Defense, USSR, 1968. 
(JPRS 47,828) 

The RKU-2 repair-control apparatus is intended for the repair and testing of the AVM-type air tank appara
tus. Since this equipment is not generally available, control apparatus will not be discussed. (CWS/BSCP) 

307. 
BULENKOV, S.Ye., et al. 

Devices for moving under water. 
In: Spravochnik plovtsa-podvodnika [Manual of scuba diving], p.116-119. Moscow, Publishing 

House of the Ministry of Defense, USSR, 1968. 
(JPRS 47,828) 

Two towing deVices are described which closely resemble those used in other countries: the hand towing 
rudder which is a wooden board with handles fastened at each end; and the towing carrier which IS a 
surfboard with a cabm of transparent matenal for the head of the diver and with wmgs on each side. Both 
devices are towed by means of a line and a bridle leading from the deVice. Two pedal deVices are de
scribed: the underwater velociped (aquaped) which is a tube with a saddle and pedaling device which 
operates two two-bladed propellers; and the minisub which IS an underwater cabm for one or two men and 
can be dnven by peddlmg or With an electric drive. The hull is made of glass-remforced plastic. Several 
varieties of self-propellmg towmg devices are also available. (CWS/BSCP) 

308. 
BULENKOV, S.Ye., et al. 

Illnesses peculiar to underwater swimming and adverse effects due to them. 1. Supercooling. 
In: Spravochnik plovtsa-podvodnika [Manual of scuba diving], p.169-173. Moscow, Publishing 

House of the Ministry of Defense, USSR, 1968. 
(JPRS 47,828) 

There are eleven sectIOns m thiS chapter each dealing In rather great detaIl with one conditIOn which may 
result from underwater swimming and diving. Each will be considered separately. (1) Supercooling. Staying in 
cold water for long penods of time without insulated clothing or adequate body conditioning will result in 
some or all of the following signs and symptoms: increased depth and frequency of respiration, increase in 
heart rate and blood pressure, a chill is felt, excitability of nervous system is heightened, "goose flesh" 
develops, mud muscle tremors throughout the body, cyanosIs, convulsive muscular contractions, yawnmg 
becomes torturous, pulse volume and rate drops, respiration becomes slow and shallow, hypoxia mounts, 
mental actiVity is mhlblted, muscular tremors lessen and muscular rigidity sets in. Cold shock may lead to 
complete paralysIs with the victim sinking to the bottom without any of the above symptoms. Cold shock IS 
promoted by overheating pnor to submersIOn, rapid submersIOn, emotional upsets and an overfIiled stomach. 
In additIOn to this general conditIon the following may be precipitated or enhanced: vestibular Imtation 
leading to nausea, diZZIness and loss of orientation, greater oxygen consumption leads to early "oxygen 
starvation," decompressIOn sickness is promoted because of local changes in blood circulation, and baro
trauma of the lungs may result from reflex spasm of the rima glottidis. First aId, treatInent and prevention are 
the standard techmques. Times for staying under water with and without underwear and diving SUits for 
various underwater temperatures are given. (CWS/BSCP) 

309. 
BULENKOV, S.Ye., et al. 

Illnesses peculiar to underwater swimming and adverse effects due to them. 2. Superheating. 
In: Spravochnik plovtsa-podvodnika [Manual of scuba diving] , p.173-174. Moscow, Publishing 

House of the Ministry of Defense, USSR, 1968. 
(JPRS 47,828) 

OverheatIng of the body occurs In divers spendmg too long a time dressed in a diving SUit sitting In the sun or 
in lugh temperatures in the shade. The usual symptoms are debility, lassitude, nausea, headache; hyperemia 
(reddemng of the face); frequent, faInt pulse; superficial shallow breathmg; nse in body temperature to 
4041°C; and loss of conscIOusness. TreatInent IS to disrobe, move to cool place, use cold water and cold 
packs to reduce temperature. A table of times one can safely spend sUited under vanous temperatures gives 
the proper prevention. (CWS/BSCP) 
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310. 
BULENKOV, S.Ye., et a1. 

Illnesses peculiar to underwater swimming and adverse effects due to them. 3. Compression. 
In: Spravochnik plovtsa-podvodnika [Manual of scuba diving] ,p.l74-175. Moscow, Publishing 

House of the Ministry of Defense, USSR, 1968. 
(JPRS 47,828) 

General or local compression is caused when the external hydrostatic pressure exceeds the internal body 
pressure. Diving too rapidly to great depths, failure of the air supply causes general compression. Local 
compression results from differential pressure on the face mask resulting in flushed face, flow of blood to the 
subcutaneous tissue around the eyes, nosebleed and headache. In severe general compression loss of con
sciousness. Prevention takes the form of slow descent and exhalations through the nose into the mask. 
Treatment is general and symptomatic. (CWS/BSCP) 

311. 
BULENKOV, S.Ye., et al. 

Illnesses peculiar to underwater swimming and adverse effects due to them. 4. Barotrauma of 
the ears and nasal cavities. 

In: Spravochnik plovtsa-podvodnika [Manual of scuba diving] , p.175-179. Moscow, Publishing 
House of the Ministry of Defense, USSR, 19.68. 

(JPRS 47,828) 

The cause of barotrauma is "disruption of the balance between external pressure and pressure in the cavity of 
the middle ear, in the Highmore and frontal sinuses, as well as in the ethmoid cranial sinus." Head cold or 
inflammation of the mucous membrane of the air passages may lead to trauma. This is especially true of the 
eustachean tube where a difference between external and internal pressure of 60 mm Hg causes sharp pain, 80 
mm Hg the pain becomes unbearable and radiates to the temporal region and the cheeks, and at 100-200 mm 
Hg rupture of the tympanic membrane occurs. Sharp pain diminishes but a dull pain may persist for some 
hours and dizziness and nausea may last for six to 24 hours. Rupture is observed but rarely. Treatment when 
no rupture has occurred consists of borated alcohol at body temperature or camphor oil in the external 
meatus and ephedrine solution in the nose. For rupture penicillin is recommended to prevent otitis purulenta. 
"Treatment of barotrauma in adjoining nasal cavities consists of the use of disinfectant swabbing, vasocon
strictive agents, pemcillin therapy, and local heating ... " Prevention involves learning to "bldw through" 
(clear the ears) and not diving with an upper respiratory infection. (CWS/BSCP) 

312. 
BULENKOV, S.Ye., et al. 

Illnesses peculiar to underwater swimming and adverse effects due to them. 5. Barotrauma of 
the lungs. 

In: Spravochnik plovtsa-podvodnika [Manual of scuba diving] , p.179-181. Moscow, Publishing 
House of the Ministry of Defense, USSR, 1968. 

(JPRS 47,828) 

"Rupture of lung tissue of divers can result from excessive aIr pressure in the lungs as compared with external 
pressure by more than 80-100 mm Hg as well as from a decrease in air pressure in the lungs by the same 
magnitude." (SIC) Pulmonary barotrauma IS due to holding the breath during ascent to the surface with the 
last 10 meters being the most hazardous. Rupture of lung tissue allows air bubbles into the circulation and 
thus air emboli which may lead to the followmg symptoms: loss of conscIOusness one or two minutes after 
surfacing, bleedmg from the mouth or secretion of foamy sputum tinged with blood, cyanosis of the face, fast 
unsteady pulse, shallow breathing, paralysIs and paresIs of the extremities and other symptoms depending on 
localizatIOn of the air emboli. Treatment IS therapeutic recompressIOn. Prevention is slow ascent with gradual 
exhalation and If rapid ascent is necessary forceful exhalahon, particularly near the surface. (CWS/BSCP) 

313. 
BULENKOV, S.Ye., et al. 

Illnesses peculiar to underwater swimming and adverse effects due to them. 6. Decompression 
illness. 

In: Spravochnik plovtsa-podvodnika [Manual of scuba diving], p.l81-183. Moscow, Publishir:g 
House of the Ministry of Defense, USSR, 1968. 

(JPRS 47,828) 

The cause of decompressIOn illness IS "VIOlation of the proper decompression regimen when surfacmg from 
depths m excess of 12.5 m." A table gives the amount of time a diver can spend safely at depths of up to 
40 m without decompressIOn, but because of the limited aIr supply m the dIVer's tanks the safe penmsslble 
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time can not be exceeded. Thus the only real danger from decompressIOn illness is from diving with "air fed 
from the surface." The symptoms hsted are standard: "cutaneous pruritis, paIns in the muscles and joints, 
general debility, circulatory and resplIatory disturbances, paralysis of the extremities, and loss of con
sciousness." Treatment is therapeutic recompressIOn at once. And prevention is' observe underwater time for 
various depths; and observe the regimen for surfacing according to the decompression tables. (CWS/BSCP) 

314. 
BULENKOV, S.Ye., et al. 

Illnesses peculiar to underwater swimming and adverse effects due to them. 7. Oxygen starva
tion. 

In: Spravochnik plovtsa-podvodnika [Manual of scuba diving] , p.183-184. Moscow, Publishing 
House of the Ministry of Defense, USSR, 1968. 

(JPRS 47,828) 

Oxygen starvation is due to a drop in the partial pressure of oxygen in inhaled air below 120 mm Hg. 
"Oxygen starvatIOn is a very dangerous disease since m the course of mtenslve physical activity during 
swimming, it frequently develops suddenly, without forewarning, and frequently the outcome is fatal. It most 
frequently occurs in divers uSing the outfit, Komplekt No.1. It also develops frequently during ascent from a 
deep dtve because the partial oxygen pressure drops sharply. It also may occur upon diving Into cold water 
when the demand for oxygen increases and the diver has no warning since the carbon dioxide has not built up 
yet. Prevention rests on observing the following rules: no more than two minutes of extremely intensive 
hyperventilation; surface when the urgent need to mhale IS felt; interval between dives should be sufficient to 
normalize respiration and cardiac activity; experienced divers should monitor the depth, duration and rate of 
descent of the dtves; and diVing competitions should be held solely in reservoirs with clear water. (CWS/BSCP) 

315. 
BULENKOV, S.Ye., et al. 

Illnesses peculiar to underwater swimming and adverse effects due to them. 8. Apnea. 
In: Spravochnik plovtsa-podvodnika [Manual of scuba diving], p.l84-185. Moscow, Publishing 

House of the Ministry of Defense, USSR, 1968. 
(JPRS 47,828) 

"The cessation of breathing (apnea) occurs after extended hyperventilation and results from a drop in carbon 
dioxide tension In the blood." "The more energetic the preceding hyperventilation, the longer does the 
breathing cessation last." If the diver loses consciousness in the water he is given the standard treatment given 
to a drowned person. Prevention takes the form of moderate hyperventilation for one to two minutes only, as 
intensified hyperventilation is dangerous. (Note: The reviewer still does not understand why this was not 
stressed in the training chapter.) (CWS/BSCP) 

316. 
BULENKOV, S.Ye., et al. 

Illnesses peculiar to underwater swimming and adverse effects due to them. 9. Nitrogen narco
sis. 

In: Spravochnik plovtsa-podvodnika [Manual of scuba diving], p.185. Moscow, Publishing 
House of the Ministry of Defense, USSR, 1968. 

(JPRS 47,828) 

Increase in partial pressure of nitrogen in the inhaled air in excess of 5.5 atmospheres absolute may lead to 
nitrogen narcosis which is characterized by a state of excitation, baseless gaiety, disturbed memory, dizziness, 
reduced capacity for work and reduced mental powers. Treatment consists of bringing the diver to a lesser 
depth or to the surface and the mtrogen intoxication vanishes rapidly without any residual effects. Preventton 
consists of determining the divers that are sensitive to the narcotic effects of nitrogen and limiting their depth 
to 40 meters while the resistant group may go to 60 meters. Also recommended is conditioning to high 
pressure once or twice a month in a pressure chatnber up to 6 gauge atmospheres. (CWS/BSCP) 

317 
BULENKOV, S.Ye., et al. 

Illnesses peculiar to underwater swimming and adverse effects due to them. 10. Poisoning by 
noxious gases. 

In: Spravochnik plovtsa-podvodnika [Manual of scuba diving], p.186. Moscow, Publishing 
House of the Ministry of Defense, USSR, 1968. 

(JPRS 47,828) 
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The cause of the poisoning is "contamination of air pumped into air tanks with harmful gases." The most 
common impurity is carbon monoxide which combines with the victim's hemoglobin to produce carboxy
hemoglobin and thus disrupts the normal supply of oxygen to the tissues. The symptoms are headache, 
shortness of breath, rapid heartbeat, ringing in the ears, dizziness and in severe cases muscular debility, 
vomiting and general convulsions accompanied by loss of consciousness. Treatment is rest in fresh air, or in 
more serious cases, use of oxygen. In severe cases oxygen under pressure of 1-1.5 gauge atmospheres for not 
more than two hours. Prevention is policing and inspection of the compressors an1 tank filling equipment and 
procedures. (CWS/BSCP) 

318. 
BULENKOV, S.Ye., et al. 

Illnesses peculiar to underwater swimming and adverse effects due to them. 11. Drowning. 
In: Spravochnik plovtsa-podvodnika [Manual of scuba diving], p.186-188. Moscow, Publishing 

House of the Ministry of Defense, USSR, 1968. 
(JPRS 47,828) 

Water in the respiratory tract may result when swimming underwater with a mask and snorkel as well as with 
scuba gear when: the air supply in the tanks in exhausted and the diver is unable to surface immediately 
(great depth, loss of orientation, confusion, etc.); there is damage to the hose and couplings; when the 
membranes in the automatic breathing apparatus collapse; and as a result of loss of consciousness underwater 
(cold shock, nitrogen narcosis, oxygen starvation, carbon monoxide poisoning, etc.). Three types of drowning 
are distinguished: (1) "asphyxia pallida (simulated drowning) characterized by reflex cessation of respiration 
and cardiac activity." The cause of this is spasm of the rima glottidis, and "the victim can be saved within 20 
to 30 minutes following drowning." (2) Blue asphyxis (actual drowning) occurs when water penetrates the 
alveoli fibrillation. Face, finger tips and mucous membranes are violet-blue. Can be resuscitated only if In the 
water no longer than four to six minutes. (3) Drowning accompanied by suppression of nervous system 
function. Can result from cold shock, nitrogen narcosis, and also from alcoholic Intoxication. "This category 
of drowning is a kind of halfway point between asphyxia palhda and blue asphyxia." Standard treatment is 
recommended with emphasis on "mouth to mouth" or mouth to nose" resuscitation (CWS/BSCP) 

319. 
BULENKOV, S.Ye., et al. 

Medical protection. 1. Problems of medical protection. 
In: Spravochnik plovtsa-podvodnika [Manual of scuba diving], p.189. Moscow, Publishing 

House of the Ministray of Defense, USSR, 1968. 
(JPRS 47,828) 

The principal tasks pertaining to provision of medical care and seIVIces to divers are: medical screemng and 
annual re-examination; momtonng state of divers' health during training and underwater work; sanitary
hygiemc monitoring of divers' gear; monitonng quality of au pumped Into alI tanks; education of divers In 
physiology and pathology of underwater work; prevention of rulments speCific to divers; and medical care of 
illnesses and accidents. "Medical care is prOVided to divers by the medical service of the Soviet Army and 
Navy in accordance with the rules of the diVing service and by therapeutic-prophylactic organs of the public 
health service in accordance with the Statute on Medical Control over the Physical EducatIOn of the Popu
lation of the USSR and In accordance With the Provisional Instruction on the Medical Screening and Re
examinatIOn of Persons Engaged in Underwater Sports under the Methods SuperviSIOn of Medical and PhYSI
cal Culture Dispensanes"!! (CWSmSCP) 

320. 
BULENKOV, S.Ye., et al. 

Medical protectlon. 2. General medIcal requirements in the selection of scuba divers. 
In: Spravochnik plovtsa-podvodnika [Manual of scuba divmg], p.191. Moscow, Publishmg 

House of the Ministry of Defense, USSR, 1968. 
(JPRS 47,828) 

"Physically well-developed, toughened and dlsclphned people with endurance ... are chosen for sWimming 
with the rum of performing work under water and for underwater athletICS ... The dIver should have a 
balanced nervous system, good emotIOnal stabIlIty, fast reactIOns, ingenUIty, and endurance." Persons 14 
years of age or older are permItted to use Outfit No.1 (snorkel, mask, and fhppers) and persons 17 year~ of 
age and older and who have been certIfied by a specIal medIcal commiSSIOn are permitted to use Ou tfit No.2 
(scuba gear, mask, and flippers). Medical screemng Includes InitIal medical examinatIon and certificatIOn, 
annual re-examInatIOn; examInatIOn before each athletic competitIon; and examInatIOn after an illne;s or 
trainIng InterruptIOn. "The InItial annual screening and the annual medical re-examInatlOns are made by 
;peclal medical comml;SlOns The commiSSIOn IS headed by a phYSIOlOgIst. or by a phYSICian specializIng In 
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physical culture, or by a therapist who is familiar WIth the physiology of underwater sports. The members of 
the commissIOn are physician-specialists: surgeons, neuropathologists, otorhinolaryngologists, oculists, sto
matologists, and dermatologists. In the case of women, the commission must include a gynecologist." All of 
thIs must be for the military specialists or for the mternational athletes for "Divers and beginners are 
examined by medical commissions established on the basis of department and regional polyclinics." Even so, 
It seems highly restncted and regulated compared to the scuba diving sport in the USA. (CWS/BSCP) 

321. 
BULENKOV, S.Ye., et al. 

Medical protection. 3. Medical research. 
In: Spravochnik plovtsa-podvodnika [Manual of scuba diving] , p.I92-197. Moscow, Publishing 
House of the Ministry of Defense, USSR, 1968. 
(JPRS 47,828) 

Either the title is mistranslated or is used in an unusual sense for all of the material deals with special tests to 
determine function and fitness of various body systems. "The medical examination of divers IS according to 
the generally accepted comprehensive method of functIOnal examination." "Surgical examination If for the 
purpose of obtainmg data on trauma and on surgical mterference, ... " "Neurological examinatIOn IS essen
tially aimed at discovenng organic and functIOnal damage to the nervous system." Evaluation of the state of 
the ear, nose and throat organs is particularly important. "BarofunctIon IS tested with a Voyachek manometer 
and also by otoscope while the person swallows while holdmg his nose (Pukhal'sklY method)." A rotatmg 
chair is used to test vestibular apparatus. "In examining the organs of sight, the suckmg action of the mask 
and the Irntating action of the water are taken into account," (how IS not revealed). Visual acuity IS, of 
course, taken. Indicators of phYSICal development such as chest cage cIrcumference, Vital lung capacity, Vital 
index and hftmg strength are measured. Functional tests are. orthostatIc; combmed test for speed and 
endurance (Letunov test); test mvolvmg five-time measurement of vital capacity (Rozenthal test); and tests 
mvolvmg holding the breath (Shtange test). These tests only for admiSSion to underwater athletic competi
tion. The deCISIOn to admit the candidate to actiVities (competitions) entailing underwater swimming (sport) 
IS recorded on the diver's certificate, and a complete record IS kept of every examinatIOn. (CWS/BSCP) 

322. 
BULENKOV, S.Ye., et al. 

Medical protection. 4. Medical restrictions on scuba divers. 
In: Spravochnik plovtsa-podvodmka [Manual of scuba diving], p.197-198. Moscow, Publishing 

House of the Ministry of Defense, USSR, 1968. 
(JPRS 47,828) 

An extensive listmg of diseases and conditIons which constitute a bar to becommg a scuba diver. Under 
"internal disease" are hsted diseases of every system from general physical underdevelopment to chronic 
radiatIOn Sickness. Under surgical diseases they start WIth hernia and go through hemorrhoids, nephrolithiasis, 
diseases of penpheral vessels, and all types of congenital defects, etc. For diseases of the ear, nose, throat, and 
Jaw they emphaSize the middle ear, but also list many diseases of the nose, oral cavity, Jaw, pharynx, larynx, 
trachea. The dental requirements disqualify a candidate with ten or more teeth missmg from mandible or 
maxIila, or replaced by a removeable bridge, or WIth "anomalies of bite or a non-convergence of the front 
teeth m excess of 4 mm. Oisquahfymg eye diseases are: acute blepharitis and conJunctIvvitIs; diseases of the 
lacnmal tracts; paralysis of motor nerves; disease of retina; progressive myopia; missing eyeball or bhndness in 
one eye; and "uncorrected ViSUal acuity less than 0.1 for both eyes, myopia m the poorer eye not more than 
·3.0 D or astigmatism of any type With a refraction difference in two eye mendians not greater thaIl 2.0 D." 
Women are disqualified by vanous malpositIons of the uterus, aIld adheSive or "cicatncal changes in the 
pentoneum or cellular tissue, accompaIlled by disruptIon of actiVity m the sexual sphere." Also water sports 
are forbidden dunng pregnaIlcy aIld menstruatlOn. In addition "water sports are contraindicated in the case of 
more unportaIlt shortcomings m the state of health aIld m the case of severe diseases not Cited above, 
mc1uding nervous and mental diseases." (CWS/BSCP) 

323. 
BULENKOV, S.Ye., et al. 

Medical protection. 5. Medical control 
In: Spravochnik plovtsa-padvodnika [Manual of scuba diving], p.148-153. Moscow, Publishing 

House of the Mimstry of Defense, USSR, 1968. 
(JPRS 47,828) 

Medical supervision before trainmg. bnefing of medical personnel and assignment of duties; check on medical 
certificates of divers aIld If necessary examme divers; establish medical center, prepare recompressIOn cham
ber, check on rescue boats, etc.; venfy eqUipment aIld supplies m medical bag; check on artifiCial respIration 
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gear; assist in checking equipment; and detennine quality of air in tanks. During training the physician must: 
organize a preliminary examination for the participants; provide medical care; check on observation of rules 
for hygiene; and ispect housing and food. On the eve of competitions the divers are examined and the 
standard tests mentioned earlier are again administered. Persons who are fatigued or diseased shall not dive, 
and a rest period of several days to six months is stipulated for persons recently afflicted with infectious 
diseases. (CWS/BSCP) 

324. 
BULENKOV, S.Ye., et al. 

Medical protection. 6. Self-checking for divers. 
In: Spravochnik plovtsa-podvodnika [Manual of scuba diving], p.202-20S. Moscow, Publishing 

House of the Ministry of Defense, USSR, 1968. 
(JPRS 47,828) 

A self checking log is completed by each diver and contains the following fourteen items: how subject feels is 
evaluated as good, satisfactory, or poor in the log; sleep evaluated as duration, depth, interruptions, dreams 
and length of time it takes to fall asleep; appetite is evaluated; capacity for work is reported in productive
ness; desire to swim underwater is recorded; disruptions of regimen such as loss of sleep or consumption of 
alcohol; weight is recorded same time each day; pulse at rest should be 60-78; vital capacity of the lungs is 
measured and recorded in cubic centimeters; two-minute hyperventilation is done with note of vertigo 
developing; barofunction of each ear is detennineil and recorded; time of breath hold after inhaling; training 
exercises performed are recorded along with results of the training and comments. (CWS/BSCP) 

32S. 
BULENKOV, S.Ye., et al. 

The peculiarities of swimming under water. 
In: Spravochnik plovtsa-podvodnika. [Manual of scuba diving]. p. 1-9. Moscow, Publishing 

House of the Ministry of Defense, USSR, 1968. 
(JPRS 47,828) 

The effect of hydrostatic pressure when SWImming under water is manifest in a number of ways. Blood 
circulation is affected m that for an average man (170 centimeters) m an erect positIOn the hydrostatic 
pressure is 0.17 more at the head than at the feet leading to an extra work load on the heart. Breathing IS 
difficult or even impossible unless the internal pressure m the lungs and breathmg apparatus is equal to the 
external pressure. Pulmonary ventJiation increases three fold, and muscular exertion underwater requires 
additional consumption of oxygen over that at the surface. Buoyancy underwater is a problem requiring usmg 
a belt WIth lead weights. Orientation under water also presents difficulties. The average swimming speed under 
water in a swimSUit With an apparatus IS 20 to 30 meters per mmute. Thennal conductlVlty of water IS 25 
times, and heat capacity IS four times, greater than the thennal conductiVity and heat capacity of aIr and thus 
man cools rapidly. Audibility and Visibility under water are both decreased addmg to the problem of com
munication. The effect of air pressure on man is shown by the narcotic effect of rutrogen when the partial 
pressure exceeds 5.5 ATA, and the tOXIC effect of oxygen at increased partial pressure. Carbon dioxide also 
affects the orgarusm "poisonously." In addition the "organism under increased pressure becomes saturated 
With gases which dissolve m the tissues and organs," requinng decompreSSIOn for safe return to the surface 
(CWS/BSCP) 

326. 
BULENKOV, S.Ye., et al. 

Safety measures for swimming under water. 1. General safety measures. 
In: Spravochnik plovtsa-podvodnika [Manual of scuba diving], p.206-209. Moscow, Publishing 

House of the Ministry of Defense, USSR, 1968. 
(JPRS 47,828) 

There are 28 general safety measures which we have abbreviated: (1) Do not ruve when not feeling well, after 
a sleepless night, in an alcoholic state, when you have a cold or before two hours after eatmg. (2) Do not dive 
or SWIm without an expenenced comrade. (3) Do not dive from a boat unless the personnel m the boat are 
willmg to observe. (4) Do not surface more rapidly than 7.5 meters per minute and do not hold the breath. 
(5) Do not descend more rapidly than 20 meters per minute With the apparatus. (6) Check the equipment 
operatIOnally. (7) Do not submerge unless the place has been checked and the boat IS eqUipped. (8) Do not 
submerge If the state of the sea IS higher than three balls. (9) Never dive to depth alone-at least three scuba 
divers should partiCipate. (10) When diVing With the apparatus have a krufe and breathmg tube. (11) When 
SWImming do not mterrupt the breathing rhythm. (12) Do not submit to a feeling of panic, thmk over your 
movements. (13) In case of loss of onentatlOn remember the surface is in the rurectlon the bubbles are gomg. 
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(14) "When feelIng cold on entering a 'temperature drop' zone do not dive down any further and do not 
pause in it because of the possibility of cold shock." (15) Before coming to the surface check the signal line 
to see that it is clear. (16) In case the apparatus does not work discard it and swim to the surface exhaling 
dunng the ascent. (17) Divers should not smoke. (18) Fins should not be too tight. (19) Do not dive without 
a life guard. (20) HyperventIlation should last no longer than two minutes. (21) Look out for fishing nets. 
(22) Beware of pOIsonous fish. (23) Do not use ear covers or plugs. (24) Do not enter cold water when 
overheated. (25) Arm and dtscharge underwater weapons only in the water. (26) Wear a red cap so the 
hunters won't mistake your head for diving duck. (27) Qear, carefully store and protect your equipment. 
(28) "Do not deViate in the slightest way from the above cited rules for underwater swimming-in this pledge 
of safety for swimmIng underwater." (CWS/BSCP) 

327. 
BULENKOV, S.Ye., et aI. 

Safety measures for swimming underwater. 2. Safety measures for practice-training exercises. 
In: Spravochnik plovtsa-podvodnika [Manual of scuba diving], p.209-21O. Moscow, PublIshing 

House of the Ministry of Defense, USSR, 1968. 
(JPRS 47,828) 

"Providtng for safety when carryIng out practice-traIning exerCises and competitions includes the system of 
measures drrected toward the solutIon of the following tasks: medical observatIOn of the scuba divers and 
sanitary hygenic control of the condition of the equipment and accessones; control of the quality of the air in 
the tanks; control of the conditIOn of the decompression chamber or of the transport for rapid delivery of the 
injured to the closest fixed chamber; selection of an aquatorium (polygon) for exercises; protection of the 
aquatonum from intrusIOn by various craft; technical control of the condition of the equipment of scuba
divers; and preparatIon and placement of observation and rescue equipment. All of these tasks, with the 
exceptIon of the last, are reviewed in other sectIons of thiS handbook." (CWS/BSCP) 

328. 
BULENKOV, S.Ye., et aI. 

Scuba diving equipment. 
In: Spravochnik plovtsa-podvodnika [Manual of scuba diving], p.lO-89. Moscow, Publishing 

House of the Ministry of Defense, USSR, 1968. 
(JPRS 47,828) 

A minutely detailed and profusely illustrated long chapter dealing with all aspects of scuba diving equipment 
under the following section headings: selection of equipment; the air tank apparatus; automatIc breathing 
devices of air tanks; fittings for air tank apparatus; diving SUits; outfit parts and accessories; and maintenance 
and repair of equipment. "The basic part of the equipment is an air cylinder breathing apparatus (aqualung) 
the idea for which was born simultaneously in our country and in France." "The equipment of a scuba diver 
consists of an air tank, a mask (or semi-mask), breathing tube, diving suit, loaded belt (belt with weights), fins 
(for the feet and sometimes for the hands), heat protective clothmg, underwater kmfe and signal tenninal 
(buoy line with signal buoy). For swimming in warm water an air tank apparatus, semi-mask and fins are used. 
For diving and swimming at the surface of the water a breathing tube, semi-mask and fins are used." 
(CWS/BSCP) 

329. 
BULENKOV, S.Ye., et aI. 

Training of scuba divers. 
In: Spravochnik plovtsa-podvodnika [Manual of scuba diving] , p.l20-140. Moscow, Publishing 

House of the Ministry of Defense, USSR, 1968. 
(JPRS 47,828) 

After learning to swim, hold the breath and clear the ears (blow-through), the scuba student is put through 
the followmg sequence (slightly abbreviated)' (1) Breathe with the apparatus on shore, standing In water up 
to chest and lying in shallow water In various positIons; (2) Swim 100 meters at a depth of 1.5-2 meters; 
(3) Standing in water up to chest, inhale WithOUt the apparatus, sit down under water, put in mouthpiece, 
turn over on left Side and forcefully discharge the water from the breathing tubes, repeat 6-8 times; (4) 
Standing in water up to chest, put on mask, dive in water, swim for three to five minutes; (5) Stand in water 
up to chest, put on apparatus, place face in water and fill mask with water, thrown head backward so glass is 
up, and by exhaling through nose clear water from mask; (6) Put water in mask, stand up, press in upper part 
of mask With fingers, evacuate the water by exhaling through the nose; (7) Do the same under water; 
(8) Swim for 1O()'200 meters, while underway take water into the mask and discharge it, and also take the 
mouthpiece out of the mouth and put it back in; (9) At a depth of two meters stand on knees and remove the 
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apparatus, and while exhaling air swim to the surface; (10) Dive from the surface and put the apparatus on 
and come to surface; (11) Stand on bottom, breathe through the breathing tube (snorkle), switch to breathing 
in the apparatus and repeat shifting back and forth; (12) Swim lO0-200 meters breathing through the tube 
near the surface, shift to the apparatus and swim submerged; (13) Swim in the apparatus 200-300 meters at a 
depth of five to six meters and equalize ear pressure; (14) One diver with apparatus descends to two meters; 
another diver with mask and fins dives to first and takes mouthpiece and exhales and inhales and returns 
mouthpiece, repeat several times; (15) A diver with the apparatus swims on the left side, another without 
apparatus swims facing the first and both take turns breathing from one apparatus; (16) Place apparatus on 
the bottom with mask and fins, dive and find and put it on and swim to the surface. This reviewer was 
distressed to find that hyperventilation was recommended as a preparation for underwater distance swimming 
and considers the statement "A majority of swimmers consider that hyperventilation should be continued 
until one feels slightly giddy" as poor advice. But even more distressing was the omission of any caution, in 
the entire 20 pages of detailed instruction, on the danger of holding the breath during ascent from depth. The 
only mention was in instruction (9) with the admonition to exhale on the way to the surface. A list of 
medical and rescue equipment is given. (CWS/BSCP) 

330. 
BULENKOV, S.Ye., et aI. 

Underwater hunting. 
In: Spravochnik plovtsa-podvodnika [Manual of scuba diving], p.148-153. Moscow, Publishing 

House of the Ministry of Defense, USSR, 1968. 
(JPRS 47,828) 

The eight articles covering the rules for underwater hunting are briefed as follows: Article (1) The hunter and 
the game both operate under the same underwater conditions, and the hunter operates actively to the limit of 
his breath holding capacity. (2) For underwater hunting the following may be used: masks or goggles, fins, 
and spears, knives or guns which fire harpoons. (3) The hunter is "categorically forbidden" to use breathing 
apparatus of any sort of conventJonal finng weapons and explodmg substances. (4) It IS obligatory to obey 
the rules as to season for hunting and type of fish or animals that may be hunted. (5) It is forbidden to hunt 
for any valuable fur-beanng animals withm the bmlts of USSR. (6) Each hunter is obliged to know and 
stnctly follow a set of safety rules. There is an excellent descriptIOn o( the various types of harpoon finng 
weapons, and a detailed descnptlOn on the techmque for hunting for fish. (CWS/BSCP) 

331. 
BULENKOV, S.Ye., et al. 

Underwater operations performed by the scuba diver. 
In: Spravochnik plovtsa-podvodnika [Manual of scuba diving], p.141-147. Moscow, Publishing 

House of the Ministry of Defense, USSR, 1968. 
(JPRS 47,828) 

The first sectIOn contains formulae and mstructJons on how to calculate the allowable time under water. The 
tasks listed and explamed m detail for the divers are as follows Pen odic mspection of the underwater 
portton of ShiPS, cleamng the hull, cleaning the sea-cock gratmgs, cleanmg of propellers, straightenmg pro
peller blades and cleanmg anchors. Underwater operations m connection with a~sistance to damaged ships, 
inspection of damage, placmg patch over any holes, seabng of small holes, and perfonning underwater 
operatIOns m flooded compartments. Search and recovery of submerged objects. Underwater techmcal oper
ations, inspectIOn of hydrotechnrcal equipment, control of dumpmg rubble to fill washouts, removal of plhng 
foundations. Rescue operations and rendenng aid to a drownmg person. (CWS/BSCP) 

332. 
BULENKOV, S.Yc., et aI. 

Underwater photography and cinematography. 
In: Spravochnik plovtsa-podvodnika [Manual of scuba divmg] , p.154-168. Moscow, Publishmg 

House of the Ministry of Defense, USSR, 1698. 
(JPRS 47,828) 

The phYSical aspects of underwater tllummatlOns are qUite adequately covered With fonnulae, tables, and 
charts covenng lummoslty at a given deptll, coeffiCient of vertical weakenmg of lIght III the water dependlllg 
on the depth, IllummatlOn of the surface of the sea for a cloud covered and for a cJoud\css sky, reflectIOn of 
hght energy from the surface of the water, and a table gIVIng the transparency of the water for vanous regIOns 
of the earth, The ten pages covenng underwater photography cover m detail characterIStIcs of lamps, films, 
cameras, etc., but smce they are not readliy aVailable m the USA they arc not dIscussed here. (CWSjBSCP) 
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333. 
BULLARD, R.W. and G.M. Rapp. 

Problems of body heat loss in water immersion. 
In: Lambertsen, C.J. and R.W. Bullard, eds. Symposium on undersea-aerospace medicine. Tem

perature limitations in manned undersea and aerospace operations, St. Louis, Missouri, April 
30, 1970. Aerosp. Med. 41: 1269-1277; Nov. 1970. 

A simple model is utilized for development of the concepts involved in body heat loss in water immersion. In 
the model, metabolically produced heat and heat stores from the core are transferred down the thermal 
gradient (Te-Ts) to the skin surface. The fixed resistance to heat flow of subcutaneous fat and body structural 
components is discussed as well as the more complex resistance varied by alteration In skin and extremity 
blood flow. Extremely high resistance to heat flow or minimal conductance is developed by a marked 
reduction in extremity blood flow and establishment of countercurrent heat exchange. The highest attaInable 
resistance to heat flow IS quite dependent on subcutaneous fat deposits. Transfer of heat from body surface 
to water encounters a very low resistance. ThIs problem is treated herein by utilizIng classical heat transfer 
physics and non-dimensional quantitIes derived from the thermal physical properties of water. (Authors' 
abstract) 

334. 
BUP ARA, S.S. and W.A. Glaeser. 

Lubrication techniques for non-liquid lubricated gas compressors. 
In: Battelle Memorial Institute. Purity standards for divers' breathing gas. Proceedings of a 

symposium at Columbus, Ohio, 8-9 July, 1970, p.l6-1 - 16-8. Columbus, Ohio, Battelle 
Mem. Inst., Rep. 6-70, July 1970. 

ConSIderable reduction in airborne contamInation onginating from breathIng air compressors can be accom
plIshed by remOVIng oil lubricatIOn from the pIston area. The conventional method of doing this is to use 
piston rings made of self-lubricatIng material (filled PTFE or carbon graphite). The dry lubrication process 
involves wear of the piston rings and the resultIng wear rates are an order of magnitude higher than for oil 
lubricated metal piston nngs. (Authors' abstract) 

335. 
BURNAZY AN, A.T., V.V. Parin, Y.G. Nefyodov, B.A. Adamovich, S.B. Maximov, B.L. 

Goldschwend, N.M. Samsonov and G.N. Kirikov. 
Year-long medico-engineering experiment in a partially closed ecological system. 
Aerosp. Med. 40: 1087-1094; Oct. 1969. 

The paper presents baSIC objectIves of the year-long medico-engineenng experiment carried out in 1967-1968. 
The manned experiment (In which three test subjects took part) was conducted with the IntegratIve lIfe 
support system. The paper briefly descnbes the system and maIn expenmental stages. It also gives prelImInary 
evaluatIOn of the expenmental findings. Changes were observed in the respiration and pulse rates, maxImum 
blood pressure, weIght of the test subjects, acidity of the gastric juice, actIvIty of lipase and enterokinase In 
the gastroIntestinal tract and In the intestinal flora of the subjects with a resulting simplIficatIOn. (Authors' 
abstract, modIfied) (From Dapper, D.L. Annotated bibliography) 

336. 
BURNS, A.A. 

Breathing air purification: the effects of separation, sorption and catalytic oxidation on major 
contaminants in small flow systems. 

In: Battelle Memorial Institute. Purity standards for divers breathmg gas. Proceedings of a 
symposium held at Columbus, Ohio, 8-9 July, 1970, p.2-1 - 2-16. Columbus, Ohio, Battelle 
Mem. Inst., Rep. 6-70, July 1970. 

Major contamInants are defined as those whIch are often found m compressed au in concentrations sufficient 
to be or promote a health hazard. They are water, oil, carbon monoxIde, carbon dIOXIde, partIculate matter 
and odor. MInor contamInants are defined as those whIch are seldom found In compressed air In concen
tratIOns suffiCIent to be or to promote a health hazard. Theu presence in larger concentratIOns IndIcates a 
specIal case. ThIS category Includes mtrogen dIOXIde, sulfur diOXIde, halogenated hydrocarbons and methane. 
ContamInatIOn in compressed air IS caused by clImatIC conditIons, atmospheric pollutants and equipment 
used m the handlIng of the au. By understandmg the causes, purificatIOn procedures can begIn by preventmg 
the introduction of contamInation. Each type of contamination may requue dIfferent methods m order to 
reduce concentratIOn levels. Among the processes employed are separatIOn, filtration, adsorptIOn, absorptIOn 
and catalytic oxidatIon. Proper selection and applIcatIOn of these processes may depend on the mfluent 
concentratIOn levels of contaminatIon as well as the desired effluent purity. Generally, contammant removal 
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methods have an efficiency rather than an absolute rating. Purity levels required by some current standards 
are difficult to reach by some of the above methods. No means exist for accurately and inexpensively testing 
small compressed air systems to these levels. (Author's abstract) 

337. 
BURNS, J.D. 

Hyperbaric gas effects on critical flicker frequency in the Rhesus monkey. 
Physiol. Behav. 7:151-156; Aug. 1971. 

Effects of exposures to hyperbaric pressures of nitrogen, oxygen, and argon on CFF were investigated using 
the rhesus monkey. Nitrogen and argon at pressures of up to 10 atm produced no change in CFF, but 
exposure to equivalent partial pressures of oxygen at 2 atm absolute pressure resulted in a dose-related 
depression of CFF. Concomitant measures of response rate on VR schedule of reinforcement revealed dose
related depressions in the presence of hyperbaric nitrogen and argon but not in the presence of oxygen. The 
results were interpreted in terms of existing theories of the behavioral effects of hyperbaric exposure and 
were shown to imply that a reevaluation of these views may be necessary. (Author's abstract) 

338. 
BURNS, J.D. 

A concentration-dependent attenuation of toxic oxygen effects in the mouse. 
Tempe, Ariz., Ariz. St. Univ., Rep. TR·71-03,.14 p. Oct. 1971. 
(AD 733,418) 

Ninety male albino mice were exposed to 4, 6, or 8 atm oxygen partial pressure in 100%, 50% or 25% 
dilutions. Tolerance was measured in terms of times to convulsion and times to death. Results indicated 
(a) both convulsion times and death times tended to increase with decreases in concentration, (b) the degree 
of change in tolerance as a function of concentration was greater for the low partial pressures, and (c) con
vulsion times and death times showed significant correlation only in the 4 atm partial pressure condition. The 
results further indicate a distinct decrease in susceptibility to toxic oxygen effects with increases in absolute 
pressure at fixed P02. (Author) (GRA) 

339. 
BURRI, P.H. and E.R. Weibel. 

Morphometric estimation of pulmonary diffusion capacity. II. Effect of P02 on the growing 
lung; adaption of the growing rat lung to hypoxia and hyperoxia. 

Resp. Physiol. 11 :247-264; Jan. 1971. 

To investigate the influence of environmental 02-tension on postnatal lung growth, three groups of rats were 
exposed to hypoxic, norm oxic and hyperoxic atmospheres from the 23rd to the 44th day of their lives, the 
respective P02 being 100, 150, and 290 mm Hg. The lungs of these animals were analyzed by morphometric 
methods in 11ght and electron microscopy. Under hYPOXIC conditions the lung volumes were increased. This 
could be attributed to parallel increases in alveolar, capillary and tissue volumes. Specific volumes (per 100 g 
body weight:W) were augmented by 20% above controls. Hyperoxia diminished these volumes by about 16%. 
The specific alveolar and capillary surface areas showed statistIcally significant changes in the same direction 
and of the same order of magnitude. Pulmonary diffusion capacity for oxygen was calculated from the 
morphometric data, using a model previously described. Specific pulmonary diffusing capacity was 0.60 
ml.min-! • mm Hg-! • 100 g-! in the controls. HypOXia increased this parameter to 0.72, whereas it was 
decreased to 0.51 under hyperoxia. These experiments proVide eVidence that O2 tension of ambIent air 
influences postnatal growth of the lung during the growth period mvestigated. (Author's abstract) 

340. 
BURRI, P.H. and E.R. Weibel. 

Influence of changes in environmental oxygen tension on lung structure. 
Maandschr. Kindergeneesk 39: 134-136; May 1971. 

The authors diSCUSS the effect of pure oxygen on lung cells and on lung growth by the process of bnefly 
reVIewing therr own findmgs and those of other investIgators in the field. The endothelial cells are the first to 
be damaged, possibly because of interventIon of additional factors ongmatmg in the blood. Heavy metal 
compounds, mhlbltors or substrates are considered responSible for the tOXIC effect of oxygen. Osmotic 
fragility caused by high oxygen tensIOns IS followed by hemolYSIS. Peroxldation of membrane lIpids is 
enhanced by Vitamin E deficiency. Tocopherol-defiCient rats showed pUllnonary signs of oxygen toxIcity 
related to erythrocytIc leSIOns, after 24 hours. A comparative study of rats at high altItude, at normal 
altItude, and in a hyperbanc enVlIonment indicated that lung functIOn adapted to the envlIonmental condi
tIons. At high altItude, the diffUSIOn capacity for oxygen was significantly higher than control animals, and 
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that of the hyperbaric rats significantly lower. It is stated that "lung growth seems to be dependent upon 
oxygen supply of the environment and to react with quantitative structural adaptation to changes in ambient 
oxygen tensIOn." (MFW /BSCP) 

34l. 
BURROWS, F.G.O. and J.M. Edwards. 

A pulmonary disease in patients ventilated with high oxygen concentrations. 
Brit. J. Radio. 43(516):848-855; 1970. 

Seven patients are descnbed, who showed sunilar radiological appearances of the lungs while receIVIng high 
O2 concentratIOns by artificial ventilation. The radiological features were accompanied by clinical deteriora
tion and reduced lung complIance. Pathological changes occurring m five of the patients are described. The 
cause of these leSIOns IS probably the direct effect of high concentrations of inspired O2 , (© BA) 

342. 
BURT,K.H. 

Autoprobe: a free-floating midwater observational platform for oceanographiC studies of tem
perature and pressure. (Master's thesis). 

Woods Hole Oceanogr. Inst., Rep. WHOI-Ref-69-42, 95p. June 1969. 
(AD 690,448). 

OceanographiC measurements are generally taken from ShiPS, moored buoys, deep submersibles or aircraft. 
There is a need for an autonomous, midwater, observational platfonn that is capable of stabilizing at any 
predetermined depth. The Autoprobe was conceived and designed to be such an instrument. The main 
consideration described in the deSign of a free floating observational platfonn was to make it capable of 
changmg ItS depth, by changmg ItS density. An electronic control system and a variable displacement system 
were designed to fulfill this obJective. Other design considerations discussed were temperature and pressure 
compensatIOn telemetry, packaging, ballastmg, energy sources, safety deVices, launch, recovery and shipboard 
handling techniques, and the necessity of using low powered circuits. Power for the variable displacement 
system was denved from compressed mtrogen gas and the use of scuba regulators. The mstrument can be 
easily checked and mamtamed. An extensive program of tests occurred and are reported for the Autoprobe 
which started with tethered shallow water tests and concluded With untethered deep ocean tests. During this 
series of tests the Autoprobe was constantly bemg modified for optimum perfonnance. (Author) (USGRDR) 

343. 
BURTON,R. 

Helgoland underwater laboratory. 
Sea Frontiers 17:335-341; Nov./Dec. 1971. 

The Gennan habitat Drager was dropped into the cold, opaque depths of the waters off Helgoland Island m 
July 1969, to conduct a study of the lIfe cycle of lobsters. The laboratory is a 30-foot cylinder standing on 
legs, so designed that it will always right itself. There is a diving chamber as well as an underwater igloo 
located 140 feet from the main habitat for short tenn use by dIVers. A supply buoy contains oxygen, nitrogen 
and helium, feeds electncity, transmits television pictures and receives and transmits radio signals. The 
laboratory has two compartments and a decompression chamber. It is also equipped with a one-man rescue 
chamber that can be entered from the decompression chamber, and which can be released to float to the 
surface. If surface assistance is not available, the life raft attached to the hull can be released to rise to the 
surface. followed by the crew when they have passed through the decompression chamber. The chief prob
lems of this exercise were visibility and cold in the water, and excessive humidity m the laboratory. It was 
concluded that a radio communicatIOn system and better msulated SUitS would have to be developed. Al
though the divers consumed 6,000 calories a day, they lost from six and one-half to 11 pounds m each IO-day 
penod. (MFW /BSCP) 

344. 
BUSSEY, L. 

Operations with the Mark I Deep Dive System. 
In: Equipment for the working diver. Symposium proceedmgs, February 24-25, 1970, 

Columbus, Ohio, p.389-402. Washington D.C., Marine Technology Society, 1970. 

Smce completion of construction and deep ocean trials, the Mark I Deep Dive System has successfully 
completed numerous dives to depths down to 450 feet. As a system, all components have functioned as 
designed, and every type of dive for which the MK I DDS was designed has been accomplished, including 
saturation divmg. Some modifications to the basic mode of operation of the system have been mcorporated. 
The original PTC concept called for all pressunzmg and breathing gas to be stowed on the bell Itself. However, 
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the PTe is now operated exclusively with a surface supply hose, utilizing the on-board gas supply for 
emergency purposes only. The capability of returning to a precise dive site by winching the PTe down on its 
own cable has been temporarily suspended. The winch now installed has the capacity only to payout, thereby 
limiting its usefulness to controlling the PTe in an emergency buoyant ascent. Also, the entire explosive cable 
severing system has been removed. Inside umbilicals for the divers were found more efficient and safer than 
outside tethers and are used exclusively for all dives. Dry suits have been the primary non-heated garment for 
diver thermal protection. For heating the diver, a modified Apollo "cool" suit is worn under a modified dry 
suit, and has been proven to be a very workable system utilizing a hot water supply from the surface. Since 
the completion of team training in October 1969, the Navy has been able to claim a versatile and fully 
operational diving system ready to meet the present and future deep diving requirements of the Navy Fleet. 
(From author's abstract) 

345. 
BUTLER, P.J. and D.R. Jones. 

Onset of and recovery from diving bradycardia in ducks. 
J. Physiol. (London) 196:255-272; 1968. 

No evidence was found of a "postural reflex" in ducks. Neither the posItion of the head nor the water 
temperature affected the cardiac response to diving. In ducks with access to air through a tracheal cannula, 
submersion did not invariably cause apnoea until the water level reached the glottis. Heart rate was closely 
related to respiratory frequency, and bradycardia did not occur during submersion unless there was a reduc
tion in respiratory frequency of a cessation of ventilation altogether. When apnoea and bradycardia did occur 
during submersion, the first inspiration upon surfacing was two to three times larger than normal and was 
accompanied by an instantaneous rise in heart rate. Atropinization or cold block of the vagus abolished dIving 
bradycardia. Only one vagal trunk was involved in cardiac chronotropic control at anyone time. This vagal 
trunk also appeared to be more important in control of respiratory frequency. f}adrenergic receptor blockade 
did not affect either diving bradycardia or post-dive tachycardia. The results show that the cardiac chrono
tropic response both during and after submergence is controlled solely by changes in parasympathetic vagal 
activity. (Authors' abstract) 

346. 
BUTLER, P.J. and D.R. Jones. 

The effect of variations in heart rate and regional distribution of blood flow on the normal 
pressor response to diving in ducks. 

J. Physiol. (London) 214(3):457-480; 1971. 

Dunng a two min period of submerSIOn of normal ducks, sCIatic artery blood flow fell to 10 ± 1.5% control 
and carotid artery blood flow was reduced to 71 ± 7% control. Mean artenal blood pressure (MAP) however, 
was maintained at 83 ± 3.5% of control. The whole anImal showed a COnstrICtor response dunng submerSIOn, 
WIth the SCIatic vascular bed showing average constnction. Both resistance to flow and YIeld pressure In
creased in the sciatic bed, but changed little in the carotid bed. After one mIn submersion Pa,02 was 
52 ± 1 mm Hg. Upon emerSlOn, as soon as ventilatIOn commenced, the whole anImal showed a dIlator re
sponse. The carotId bed exhIbIted marked vasodIlation whereas the sciatic bed returned to Its control level. 
After a-receptor blockade, ducks were submerged for one mIn. During thIS time MAP fell to 64 ± 5.6% of 
control and heart rate was reduced to 49 ± 8.3% of control. Blood flow through the sciatic and carotId 
artenes also fell to values of 41 ± 6.9% of control and 91 ± 13% of control respectIvely. There was lIttle 
change in either resIstance to flow or yield pressure in the sCIatic bed compared to normal ducks, and the 
carotId bed showed reductions in resIstance to flow and YIeld pressure dunng submerSIon. Pa02 after one mIn 
under water was 41 ± 1.1 mm Hg. f}receptor blockade had no effect on any of the measured varIables dunng 
submersIon. Upon surfaCIng, however, although the whole animal response was one of dIlatIOn, the carotId 
bed was less dilated than In normal ducks at thIS tIme and the sciatIC bed was more constrIcted. InjectIOn of 
atropIne not only abolIshed the bradycardIa dunng submersIon but also caused a rIse In MAP and sCIatIc 
blood flow dunng the penod under water After one mIn submerSIOn Pa02 was 30 ± 1.2 mm Hg. It IS 
concluded that stImulatIOn of adrenergIc <>-receptors IS responSIble for the Increase In resIstance to flow 
through the SCIatIC artery and the maIntenance of blood pressure during submerSIOn In the normal anImals 
ThIs selectIVe constrIctor actIvIty and the resultIng Ischaemia IS Important In the maIntenance of Pa02 dUrIng 
submerSIOn. AdrenergIc i>-receptors (cardIaC and/or penpheral) are Involved, to a small extent, In the blood 
pressure and blood flow changes that occur when ventilatIOn commences upon emerSIOn. (Authors' summary) 

347. 
BUTT, M.P., A. Jalowayskl, J.H. Modell and S.T. Glammona. 

Pulmonary function after resuSCItatIOn from near-drowmng. 
AnestheSIOlogy 32: 275-277, Mar. 1970. 
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This study was undertaken m order to determine whether or not a chromc pUlmonary dysfunction could be 
predicted after resuscitation from near drowning. Thirteen su rvivors (three adults and ten children) were 
observed; the interval between near-drowning and the follow-up studies varied from two weeks to three years. 
Complete pulmonary function tests were given, and none of the patients showed symptoms directly related to 
near-drowning. The only abnormalities existed in patients with previous histories of pulmonary disease. 
(MFW/BSCP) 

348. 
CABARROU, P. 

l..e traitement des accidents graves de decompression. 
[Treatment of serious decompression sickness] . 
Rev. Physiol. Subaquatique Med. Hyperbare 1: 130-132; Oct./Dec. 1968. 

Employment of standard treament (table 4) for serious neurological decompression sickness is no longer 
recommended. In these cases, higher recompressions up to 15 or 20 ATA must be used whenever helium is 
available. The au thor describes hiS technique and his results. [If possible, recompression must never be 
reversed while symptoms persIst. It is emphasized that the treatment of decompressIOn sickness by recompres
SIOn is a very long drawn out process for all concerned, and success depends on determination and persever
ance. Given these, the patient will emerge from the chamber either cured, or dead of old age]. (English 
summary expanded by MFW /BSCP) 

350. 
CAMERON, J.N., D.J. Randall and J.C. Davis. 

Regulation of the ventilation-perfusion ratIO in the gills of Dasyatis sabina and Squalus suckleyi. 
Compo Biochem. Physiol. 39: 505-519; July 1971. 

The effects of unequal distribution of water and blood flow were studied m dogfish (Squalus suckleYI) and 
Atlantic sting ray (Dasyatls sabma). The fish were unable to redistribute gtll water flow in response to removal 
of blood supply to varIOus gill arches. Removal of water flow to various gill arches did cause redlstnbutlOn of 
blood flow. The redistributIOn of blood flow tended to mamtain the proper ventilatIOn-perfusIOn ratIO 
(VG:Q) at each gill arch. Blood saturation and oxygen uptake were also maintamed. The data suggest 
mamtenance of VG:Q ratIO at each gill arch via vasoconstnctor action m either the gill capillary network or 
efferent branchial artery. (Authors' abstract) 

351. 
CAMPBELL, G.D. 

Inner space: Sharks. 
Architect. Des. 39:204-205; Apr. 1969. 

Various methods of combattmg sharks, such as netting and electncal barriers, are briefly descnbed. There are 
disadvantages in all methods so far used. The comparative timidity of the shark IS offset by a sort of petulance 
or mild combativeness that occurs particularly m hot weather, and causes it to attack humans. The impor
tance of on-the-beach treatment of shark victims is emphaSized, chiefly the need to treat for shock immedi
ately, before removing the Victim to hospital. Along the Natal Coast, where shark attacks are frequent, 
supplies of plasma are positioned at mtervals, and life savers are trained to reconstitute it. (MFW /BSCP) 

352. 
CANADIAN SOCIETY OF OCEANOLOGY. 

Man in cold water. 
Ottawa, published by the Society, 1970. 51 p. 

ThiS consists of proceedings of a conference on undersea operations m the Canadian enVIronment held at 
McGill UmvefSlty, Montreal, in May 1969. (Quoted from Oceano!. Int. 5:46; Apr. 1970). 

353. 
CANT, A.B. McK. 

ObservatIOns on saturation divmg. (Letter to the editor) 
Med. J. Aust. 2:805; Oct. 24,1970. 

The techniques of saturatIOn divmg reqUIres prolonged sOjourns m dense humid atmospheres. The resultmg 
danger of mfectlOn necessitates a high potency ointment. The author recommends "Kenacomb," which has 
been used on almost all areas of the body, mcluding orifices, and even on the gums in small quantities. It was 
effective agaInst otitis externa, the most common mfection problem, as well as being generally benefiCial. 
Helium saturation did not lessen ItS effectiveness, which remamed unduninished upon the return to the 
surface. (MFW/BSCP) 
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354. 
CAPEL, W.C., D. Youngblood and G.T. Stewart. 

Note on stress, anxiety and related defences in a controlled situation. 
Psychol. Rep. 27(2):351-355; 1970. 

Four highly trained, experienced aquanauts were placed in a situation which they knew in advance would be 
hazardous but presented dangers with which they were familiar. They were accustomed to psychological tests 
but had never been tested with the particular instrument used in this experiment (IPAT 8-Parallel Form 
Anxiety Battery). The test was given 15 min prior to the beginning of the dive, and another form of the test 
with a high correlation value was given 30 min after the 48-hr dive. Anxiety levels prior to the experiement 
were abnormally low as compared to the general population, indicating presumably the presence of anxiety 
and the erection of a defence to control it. After the dive, anxiety levels returned to or began to return to, 
points approximating those of the general popUlation, exceeding them in one case but being still low in 
another. (©BA) 

355. 
CAREY, C.R. and K.E. Schaefer. 

Bradycardia in hyperbaric environment: Effect of gas density and increased PI02 • 

In: Aerospace Medical Association. Preprints of scientific program, 1970. Annual scientific 
meeting, St. Louis, April 27-30, 1970, p.39. Published by the Association. 

Two possible causes of bradycardia during exposure to high pressure are (1) increased gas density and 
(2) increased partial pressure of oxygen in a helium-oxygen atmosphere. Heart rate was increased on four 
subjects during saturation-excursion dives to 800 and 1,000 ft depths. Tests were repeated with the same 
work load at surface pressure with a PI02 of 459 mmhg, which is comparable to PI02 at 1,000 ft. During the 
normal pressure test with increased PI02 , the decrease in pulse rate was only 1.5% as compared with 30% at 
1,000 ft It is concluded, therefore, that increased gas density is the chief cause of bradycardia under high 
pressure in a helium-oxygen atmosphere. (MFW /BSCP) 

356. 
CARLEO, R., G. Marone and S. Cifaldi. 

Rapporti tra iperbaria e coagulazione. 
[Relations between hyperbaric oxygenation and coagulation] . 
Boll. Soc. Ital. BioI. Sper. 46 :991-993; Dec. 1, 1970. 

In preVIOUS experiments with rats subjected to 6 ATA of oxygen, the authors had noted that while platelet 
adheslVlty was significantly diminished, the capacity for aggregation was not. They, therefore, made use of 
the tests for partial thromboplastic (PTT), recalcification time, prothrombine time, and of the thrombo
elastogram. (A table gIving the values yielded by these tests for the control group as well as for the experimen
tal group, is on p.991). No changes were noted in the PTT, prothrombin time, and recalcification time. The 
thromboelastogram showed a decrease in the initial time of the hemocoagulative process and a more rapid 
formatIon of the coagulate than m the control group, indicating that blood coagulation takes place more 
quickly in rats subjected to 6 ATA of oxygen. (MEH/BSCP) 

357. 
CARPENTER, E.P. 

Emplantment and recovery of the Sealab III habitat. 
In: Progress into the sea. Transactions of the Symposium 20-22 October 1969, Washington, 

D.C., p.253-265. Washington, D.C., Marine Technology Society, 1970. 

The Sealab III habItat was successfully emplaced and recovered in 600 feet of water from a floatmg platform 
by usmg a counterweighted motion and load compensating system. The system performed impressively well. 
It Itmlted the line tensIOn fluctuations to about plus or mmus 6% in allowing for relative motion of the 
platform with respect to the habitat. By use of two guide wrres, installed m advance, the habitat was guided 
to an exact predetermined point and onentatton on the ocean bottom. The system performed exactly as it 
was mtended in all respects, WIth no unforeseen occurrences and with every event bemg completely predict
able. It has proven practical for handltng m-water loads up to 50,000 pounds at 600 feet of depth and is 
particularly useful for loads WIth hIgh mass, hIgh drag, and low smkmg rate characteristtcs. A wide range of 
loads, and contmuously changIng loads, can be accommodated. RelatIve vertIcal motIOns equal to any that 
mIght be expected m the ocean envlIonment can be handled by proper deSIgn of the system. The upper 
limitation of the system's load-handltng capablltty IS governed only by the practicallimttations of nggmg and 
handltng the counterweight and other components. (Author's summary) 
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358. 
CARPENTER, M.S. and G. Bond. 

Innerspace: Sealab 2 + 3. 
ArchItect. Des. 39:212-214; Apr. 1969. 

TIus artIcle, which is illustrated by detailed drawings and photographs, describes the activities engaged in by 
the divers of SeaLab II. The work consisted of erectIng and evaluatIng mechanical equipment; while not 
actually In the water, the men kept records, communicated with the surface, and carried out housekeeping 
duties, all of which activities took place more or less simultaneously. PhYSIOlogical studies included blood, 
unne, and saliva sampling, examination of pulmonary function, ECG, body temperature, exercise tolerance, 
manual dextenty, etc. In a postscript to the article, the editor, F. Hussein, notes the postponement of SeaLab 
III for the purpose of mvestigatIng the cause of the death of aquanaut Berry Cannon from CO2 poisoning. 
(MFW/BSCP) 

359. 
CASTELLINI, V., A. Salami and A. Ottoboni. 

Aiterazioni vestibolari ad insorgenza improvvisa in sommozzatori. 
[Sudden vestibular changes in skin divers] . 
G. Ig. Med. Prevo II :81-92; Jan.tJune 1970. 

The authors report on three cases of sudden dIZziness m skin divers and diSCUSS the possible mechanical and 
vascular factors involved, including vasomotor disturbances, arteriolar spasm and the effects of abrupt changes 
of pressure on the ear. TreatInent Included doses of vasodilators, anticinetoslcs, antispastics, and Vitamin 
preparations and was followed in two cases by a nearly complete return to normal within three months. (The 
third patient was no longer available for study). The authors insist on the 1ffiportance of perfectly equil
Ibrated vestibular function for skm divers, Since they must frequently work under conditIOns of reduced 
visibility. They recommend a thorough vestibular examination for each diver, and the exclusion from sub
aquatIc actlVlty of those who have suffered changes of the posterior labyrinth; those with only cochlear 
damage should be exammed at SIX month Intervals while continuing underwater work. (MEH/BSCP) 

360. 
CASTELLO, G. 

Analysis of traces of contaminants in breathing oxygen with a helium detector and an electron 
capture detector. 

J. Chromatol. 58:117-125;June 10, 1971. 

A method IS described which allows the determinatIon of a few parts per billion of impunties In breathing 
oxygen for pilots and for therapeutic purposes. Fixed gases and chlonnated solvents are analysed by gas 
chromatography and detected With a helium detector and an electron capture detector, respectively. The 
analySis time is about 15 min. The method can be applied to the analysis of au pollutants and to the 
determination of the purity of gases. (Author's summary) 

361. 
CATALA,L. 

Generalities sur l'oxygene hyperbare. 
[Generalities on hyperbaric oxygenation] . 
Maroc Med. 50:362-374; June 1970. 

The author discusses several aspects of hyperbaric oxygenation, considenng rust the definitions of gas pres
sure, the gas pressure laws, and their application to caisson ventilation and design. The bulk of the article is 
devoted to consideration of the bIOlogical effects of hyperbaric oxygenation, particularly with regard to 
circulatory and respiratory systems and cellular chemistry and metabolism. Effects on the liver and brain, and 
on anaerobic bacteria are also mentioned. (MEH/BSCP) 

362. 
CAVE, F.M. 

Some comments on a skin-diving death. 
Med. J. Aust. 1(15):803-804; Apr. 10, 1971. 

This is a brief account of a diving death from drowning. The victim apparently lost consciousness from 
hYPOXia, and sank to the bottom where he was found dead 10 to 30 minutes later by his companions. He had 
suffered mild sea-sickness before tlie accident, and vomitus was found in his mask and in hiS air passages. Any 
sort of mild illness or overexertion (he had just shot a large cod fish) tends to predispose toward hypoxia to 
an extent sufficient to cause unconsciousness. (MFW /BSCP) 
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363. 
CHADDUCK, W.M. and B.A. Ames. 

Ptosis and proptosis following Valsalva maneuver. 
Aerosp. Med. 40:670-671; June 1969. 

A 38-year-old helicopter pilot perfonned the Valsalva maneuver and immediately felt pain in the left orbit, 
and abruptly developed ptoSIS and proptosis, marked orbital edema and conjunctival injection. Various 
possible etiologies are discussed but presumably the condition in this case was caused by rupture of an 
ethmoidal air cell with extension of air into the orbital cavity. The orbital air was adsorbed, the edema 
subsided and the patient regained full extraocular movement and eyelid function. (CWS/BSCP) 

364. 
CHALMERS, R.J. 

Design and construction of the Mark I DDS. 
In: Equipment for the working diver. Symposium proceedings, February 24-25, 1970, 

Columbus, Ohio, p.353-387. Washington, D.C., Marine Technology Society, 1970. 

A description of the significant design, fabrication and test procedures utilized during the development of the 
Mark I DDS is presented herein. Included is a system description and development schedule followed during 
the development phase. Significant items discussed include gas and electric penetrators, viewports, fire sup
pression system, fluid manifolds, Personnel Transfer Capsule (PTC) insulation and heating, explosive fonning 
of pressure chamber heads, fabrication of HY80 and proof-testing of the PTc. (Author's abstract) 

365. 
CHAN,K.Y. 

Helium dilution studies of lung volumes. 
Med. J. Malaya 24: 136-144; 1969. 

A study was made of the residual volume and the functional residual capacity of the lungs in S8 Malayan 
subjects of both sexes. Earlier investigations had indicated studies providing data on nonnallung volumes and 
capacities for western populations were not applicable, because of the differences in physical attributes such 
as body surface area, height, and weight. The volumes were measured by the constant volume helium dilution 
method. It would appear that m general, lung volumes parallel body dimenSions. Prediction of lung volumes 
is, however, very uncertain; only the predictlon of residual volume m males is statistically acceptable. 
(MFW/BSCP) 

366. 
CHANCE, B. 

The mtracellular oxidation-reduction state at high and low oxygen concentrations. 
In: Lambertsen, C.J., ed. Underwater physiology. Proceedings of the fourth symposium on 

underwater physiology, p.19-22. New York, Academic press, 1971. 

Oxygen is necessary for mtracellular bioenergetlc reactions, but mcreased oxygen pressures damage sensItive 
enzymes. Thus It becomes necessary to look at the quantltatlve nature of both dangerously low and danger
ously high oxygen tensIOns. Attentlon is focused on the responses occumng m the first few mmutes (primary) 
of anoxic or hyperbaric conditions. A single diagram presents the range of oxygen concentratIOns from anoxia 
to tissue damage. The vanous cellular OXidase systems which must be conSidered m the total picture of 
oxygen metabolism are mitochondrial, microsomal and peroxisomal. There was an mcreased OXidatIOn of 
mtracellular pyridme nucleotide (PN) and an mcrease of the ATP/ADP ratIO. There are a variety of conse
quences that follow at different times and m different organs, but the response of mltochondnal PN can be 
complete m S minutes. In order to correlate experimental results from different research It IS Important to 
establish a common time and pressure scale for work m thiS area. (CWS/BSCP) 

367. 
CHAUDERON, J. 

Reglement legale de la plongee au Maroc. 
[Legal regulation of diving m Morocco 1 . 
Maroc Med. 538:528; Aug/Sept. 1970. 

Two Moroccan decrees prOVide for protective supervISIon of submanne work and sports. They are (1) Jomt 
decree of the Mimstnes of Commerce Industry, Mmes, Merchant Manne, Labor and Public Health, No 
212-61 of July 2S, 1962, on the "conditIOns of aptitude for the practlce of skmfishmg or submanne fishmg, 
contammg Strict medical reqUirements for the Issuance of penmts for submanne huntmg, and (2) Decret No 
2-69-323 of 29 Mohar rem 1390 (6 Apnl 1970) regulatlng the health and protection conditions m sites where 
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work is perfonned under compressed air. This text modernizes previous provisions concerning caisson workers 
and professional divers and requires the use of the most recent diving tables. (MP/BSCP) 

368. 
CHAUDERON, J. 

Plongees tres profondes, 1968-1970. 
[Very deep dives, 1968-1970]. 
Maroc Med. 538:726; Aug/Sept. 1970. 

Experiments are reported with simulated deep dives, extending research to three new depths in 1968, 1969 
and 1970 at Marsei11es under Professors Chouteau and Fructus in liaison with the Faculty of Science and 
Laboratory of PhYSIology of High Pressures, the National Center for Oceanic Exploration and the Group of 
Submarine Study and Research of the French Navy. Preliminary experiments were done with goats in 
prolonged exposure at simulated depths from 130 to 1,000 m in an oxygen-helium or oxygen-nitrogen 
atmosphere. The effects of pressures to 1,000 m of depth also were studied in adult baboons in particular the 
neurological symptoms described since 1968 as the high pressure nervous syndrome (hpns). Human subjects 
participated in the subsequent simulated dives to three great depths. The findings obtained in the hpns in man 
were: (1) Man can live nonnally to 300 m of depth but hiS work potential at that depth remains to be 
evaluated; this sti11 puts all of the Continental Plateau within hiS reach; (2) Beyond 300 m two divers out of 
eight presented symptoms similar to the hpns, namely, static and kinetic motor difficulties; progressive 
lowering of the level of alterness with appearance of somnolence, and AEG anomalies. Extreme precautions 
should be taken, bearing in mind the notIOn of the eXistence of the hpns in simulated dives at more than 
335 m. (MP/BSCP) 

369. 
CHAUDERON, J. 

La plongee profonde en 1970. 
[The deep dive in 1970]. 
In: Chauderon, J., ed. Medecine de la plongee 1971. Maroc Med. 51 :246-250; Apr. 1971. 

The author reports on two deep-diving expenments carned out by the COMEX In 1970. Janus II (Sept. 
16-28, 1970). Three COMEX divers worked at 253 m for eight days (two work periods of about two hours 
each, per day), a total of 34 hours, 36 minutes of underwater labor. Among the new techniques and apparatus 
developed for this demonstration are the "hydrosphere" which can be pressurized at will (illustration, p.248) 
and equipment for heating the breathing mixture. The physIOlogical data (EEG, ECG at rest and at work, 
respiratory, blood, and urine analyses) and psychological tests obtained during the dive are not yet ready for 
pubhcation. The expenment shows that man can reach the Continental Shelf and work there. Physalie V 
(Nov. 16-28, 1970): Two divers made a Simulated dive to 518 m. The compressIOn and decompression curves, 
both of which represent innovations, are shown on p.250. The depth of 518 m can be attained without risk, 
but symptoms of the high pressure nervous syndrome were evident below 460 m as trembling and decreased 
alterness. Symptoms were stronger around 500 m, but exerCised only a moderate influence on the behavior 
and capabilities of the subjects. Material derived from the mental and psychomotor tests is presently being 
prepared for pubhcatlOn. (MEH/BSCP) 

370. 
CHAUDERON, J., ed. 

Medecine de la plongee 1971. 
[Diving medicine 1971]. 
Maroc Med. 51: 225·268; Apr. 1971. 

In an Introduction (p.225-226) to thiS short symposium, the author briefly discusses the scientific, economic 
and military motives for underwater exploration, the collaboration of workers In many specialties which has 
rendered modern deep-sea diving pOSSible, and particularly the role of the physiCian In protecting those 
engaged In such divmg. There follow a series of short papers, revieWing the state-of-the-art, which will be 
found under the following author entries: Chauderon, J.; Chouteau, J. and G. Imbert; Guillenn, E.; Lescure, 
R.; Pottier, G. Papers by MaestraccI, P., G. Plante-Longchamp, J.P. Riga! and W. Amzallag; Plante
Longchamp, G., P. Maestracci and H. Nicolai-Harter; SClarli, R.; and Sicardi, F. had previously appeared in 
Bull. Medsubhyp 4, Dec. 1970, and are thus cited. (MFW/BSCP) 

371. 
CHAUDERON, J. 

Reglementation legale de la chasse sous·marine et de la plongee au Maroc, 1962-1970. 
[Legal regulation of subaquatic sport fishing and diving in Morocco, 1962-1970] . 
In: Chauderon, J., ed. Medecine de la plongee 1971. Maroc Med. 51 :264-267; Apr. 1971. 
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The author summarizes the existing Moroccan legislation and administrative orders governing the pursuit of 
subaquatic sporting and professional activity. Physical examination of participants is required, as is a license 
for hunting; the obligations of the employer of underwater workers are outlined. The author considers this 
legislation appropriately modem, and points out that it will require updating from time to time. (MEH/BSCP) 

372. 
CHAUDERON, J. 

Legislation Marocaine de protection des chasseurs sous-marins et travailleurs a l'air comprime. 
[Recent Moroccan legislation for protection of underwater sportsmen and compressed air 

workers] . 
In: L'Huillier, J .-R., ed. Medecine de plongee. Gaz. Hop. 35: 1023-1024; Dec. 20, 1971. 

The recent legislation enacted in Morocco for the protection of skin divers consists of a very rigid physical 
examination, including an X-ray study of each candidate, plus interrogation into his medical background and 
heritage. The examining doctor is empowered to rule on the aptitude or inaptitude of the candidate. Scuba 
divers are submitted to the same rigid medical controls. In the case of working divers, it IS a question of 
modifying, in accordance with present knowledge, provisions that are scientifically obsolete. At the time of 
hiring the diver must present a medical certificate of aptitude given him by an official industrial doctor. Hips 
and shoulders are X-rayed at the time of hiring, again 15 months later, and after that every three months. The 
employer must furnish and the worker carry, an identification badge and a notebook. This royal decree was 
followed by four additional sets of detailed technical and medical recommendations. These men are elimi
nated in accordance with the Pignet coefficient and the functional tests of Demeny and Ruffier. In addition to 
the worker's notebook, a daily medical record must be kept. The decompression tables used are those of 
GERS (Groupe d'Etude et Recherches Sous-Marines) with their interdiction of repetitive dives. The difficulty 
of devising satisfactory tables for tubists still exists. The author notes in conclusion that the Navy has made 
available its multiplace recompression chamber and their highly specialized doctors. (MFW IBSCP) 

373. 
CHEKlRDA, N.F., L.V. Chkhaidze, LA Kolosov, G.F. Khlebnikov, A.V. Eremin and V.1. 

Lebedev. 
o modelviovanii dvizhemii cheloveka v nevesomostii v vodnoi srede s biomekhanicheskikh 

pozitisii. 
[Modeling human movements in weightlessness and in a water environment from the viewpoint 

of a biomechanical approach] . 
Akad. Nauk SSSR (Ser. Biol.), p.334-338; 1969. 

Study of slow and rapid movements of a human hand ill a state of weIghtlessness, in a water environment, and 
under normal gravity conditions. It is established that for both slow and rapid movements, the inner coordl
natIve structure appears to be more complicated ill the water enVIronment than under conditions of weightless
ness or normal gravity. However, the performance of slow movements in a water enVIronment and under 
conditions of weightlessness reveals small differences in terms of muscular effort. (VPM) (IAA) 

374. 
CHERNIAK, N.S. and G.S. Longobardo. 

Oxygen and carbon dioxide gas stores of the body. 
Physiol. Rev. 50:196-243; Apr. 1970. 

The authors review the dimensions and structure of the body's gas stores, various models of which are 
presen ted; their usefulness in predicting blood and tIssue gas tenSIOns IS described The contents of the article 
are as follows: (1) Magnitude and forms of gas storage ill the body: the magmtude and forms of O2 and CO2 

and the interrelatIonshIps of these values. (2) Physiological mechanIsms that adjust the steady-state level of 
O2 and CO2 stores: hydraulIc analogy, and rapId and slow adjustments of gas stores. (3) Transient changes ill 
CO2 stores methods of study, lung smgle tissue model, CO2 dIsSOCIatIOn curve, multicompartmen t model, 
factors illfiuencing effectIve tissue volume for CO2 storage, transient changes ill CO2 stores in speCIfic tIssue 
compartments, effect of unequal CO2 storage on buffenng capacity of blood, calculatIOn of pH from models 
of CO2 stores. (4) Transient changes m O2 stores: methods of study, theoretIcal analysis as compared with 
ex penmen tal results, predIctIOn of tIssue O2 tenSIOns from multicompartment model. (5) Body gas stores 
dunng spontaneous ventilatIon. The article contams tables and dIagrams, and concludes with a bIblIography 
of 219 references. (MFW IBSCP) 

375. 
CHIANT A, M.A. and AM. Stoll. 

Effect of inert gases on fabnc burning rate. 
Aerosp. Med. 40: 1304-1036; Dec. 1969. 
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Systematic investigations of the burning rate of fabrics in oxygen-enriched atmospheres reported upon earlier 
have been extended to include a senes of measurements using each of the gases, hellUm, neon, and argon as 
the diluent gas for direct comparison with nitrogen. By setting and measuring flow rates, mass flow of each 
gas was ascertained. Analysis of the present data shows that while scorching occurs at the same exposure time 
irrespective of the gaseous composition and pressure, destruction rates are related to the simultaneous mass 
flow of both bases in the mixture. From these data it appears that the dampmg mechanism, believed from 
earlier observations to be a sun pie function of denSlty, is mfluenced also by thennal conductivity and 
molecular constants. (Authors' abstract) 

376. 
CHIRONE, E. 

Pericoli del nuoto subacqueo. 
[Risks in underwater swimming] . 
Polichnico (prat) 77:891-896; Jui. 6,1970. 

The study IS concerned primarily With underwater sports activities. Types of self-contained auto-respIratory 
equipment are listed with their pnnclpal charactenstics and the time-depth limitations of each type. This 
equipment has made underwater actiVity possible for mcreasmg numbers of individuals but also has increased 
the number of acCidents, primarily because of prevruling Ignorance as to the different dangers involved 
traumatic lesions, especially cranlOencephahc, of swimmers; mJury by dangerous fish; baropathles, includmg 
hypobary, hyperbaropathy, intOXication by respIratory gas; drowmng. Symptomatology and clinical observa
tions in each of these conditIOns are reViewed with recommended therapy. (MP/BSCP) 

377. 
CHOUTEAU, J., J.Y. Cousteau, and J. Alinat. 

Zukunftige Entwicklung und Moglichkeiten des Tieftauchens. (precontinent-Programm) 
[Future development and possibilities of deep sea diving. (pre continent Program)] . 
In: Uberleben auf See. II. Marinemedizinisch-Wissenschaftliches Symposium in Kiei, May 4/5, 

1968, p.55-70. Mannheim, Boehringer, n.d. 

This paper summarizes the results of the so-called Precontlnent Program, which has paralleled similar expen
ments by the U.S. Navy. The program makes use of the principle of "saturation diving," which is based on the 
fact that the amount of gas dissolved in the tissues reaches a saturation level at a given depth after a certam 
length of time. Once saturation is reached, the time needed for decompression is constant, no matter how 
long the men remain at depth. The three tests that have been run have taken men to progressively greater 
depths: fIrSt 10.5 m, then 26.5 m, and most recently 100 m. Lengths of stay have ranged from 7 to 30 days. 
The phYSIOlogical problems encountered at each level have been easily overcome. The authors project that 
dives to a depth of 400 m are pOSSlble with a mixture of He and 02 with nonnal partial pressure of oxygen, 
bu t at greater depths, the partial pressure of oxygen must be mcreased to avoid hypoxia. Precontinent IV will 
take men to a depth of 300 m in a new apparatus deSigned for depths of 500 m. Saturation diving has indeed 
provided the key to exploration and new understanding of the ocean. (TU/BSCP) 

378. 
CHOUTEAU, J. 

Saturation diving: the Conshelf experiments. 
In: Bennett, P.B. and D.H. Elliott, eds. The physiology and medicine of diving and compressed 

air work, p.491-504. Baltimore, Williams and Wilkins, 1969. 

Saturation diving is the most recent technique for exploration of the sea, and came about because the 
ordinary short dive with return to the surface after a short period of work required too much time for 
decompression. However, once complete saturation of the body with the gas mixture being breathed has 
occurred the decompression time is constant regardless of the length of stay on the bottom. This may be 
expressed as: 

The economic time of a dive = Time at depth 

Time at depth 3 decompression time 

It will be seen that for long periods of exposure the ratio will increase and tend to return toward unity. 
Animal work had shown that the inspired oxygen partial pressure should not exceed 309 mm Hg (0.41 ATS), 
and that the specific gravity should not exceed more than two or three times that of air at atInospheric 
pressure. In Conshelf I, a human experiment, these conditions were met and the men lived in the underwater 
house, Diogene, for seven days and worked four hours per day at 35 ft (2.06 ATA) and were brought back to 
the surface without incident except for some anxiety during the early part of the experiment. In Conshelf II 
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there were five subjects and the depth was 31 feet and the duration was 30 days. Two of the five lived at 87 
feet for six of the days. There were many excursion dives to greater depth during the daily work periods. The 
only problem was skin disease and otitis externa from the moist heat. Conshelf III consisted of animal 
experiments carried out at a depth of 640 feet, human pressure chamber experiments at 383 feet (10.95 
ATA). They worked daily for four hours and made excursion dives to 426 feet. There were no serious 
problems. "It is considered that only the problems of respiratory function and haemodynamics require 
further study before further even deeper experiments may be performed by man." (CWS/BSCP) 

379. 
CHOUTEAU, J., J.-Y. Cousteau and J. Alinat. 

Innerspace: Physiology. Man's adaptation to under-sea life. 
Architect. Des. 29:207-213; Apr. 1969. 

The authors summarize saturation dive experiments, which started in 1962, and were conducted for the 
purpose of (1) estabhshing the "coefficient of the useful duration of a dive"; (2) setting down conditions 
under which prolonged dives should be undertaken, especially with regard to breathing mixtures and (3) 
proving that saturation dives have no harmful effects. The experiments were carried out successfully; it was 
established that no harmful effects will ensue if the partial pressure of the oxygen in the breathing mixture is 
the same as it is in rur at atmospheric pressure, and that if the density of the breathing mixture is lower than 
that of compressed air breathed under 2 to 3 kilograms cm:2' The latter condition can be achieved by 
substituting helium for nitrogen. Decompression schedules were also worked out. After a general summarizing 
account, setting forth conclusions, each of the three Precontinent expenments is briefly described. The article 
is well illustrated with photographs. It is noted that findings were confirmed by subsequent SeaLab and 
Man-in-the-Sea projects in the United States. (MFW/BSCP) 

380. 
CHOUTEAU, J., G. Imbert and J. Alinat. 

Sur une meilleure definition des phenomenes accompagnant la respiration oxygene helium au 
cours de plongees profondes a saturation. 

[Concerning a better definition of the phenomena accompanying the breathing of oxygen
helium during deep saturation dives]. 

C.R. Acad. Sci. 268:2918-2921; June 16, 1969. 

Three castrated goats were progressively compressed to 1,000 m over a period of 14 days. Every 100 m, from 
400 to 1,000 m, the animals were kept at the same level for 3645 hours. Up to 700 m, the normoxic 
oxy-helium atmosphere (P02=220 mb) was well tolerated. At 700 m, after 10 hours, one animal underwent a 
crisis as follows: cessation of activity, trembling in the hmd quarters, paroxysms of the front limbs, followed 
by collapse and total paralysIs. Oxygen pressure was raised to 280 mb and the arumal returned to normal. 
Similar crises occurred with the other two, and were reversed by raismg the P02' However, at 1,000 m, one 
animal faIled to revive when the oxygen was raised to 900 mB, and dIed. The other two were sacrificed dunng 
decompression, when symptoms returned. It was thus indIcated that the hypoxic manifestations became 
Irreversible at 1,000 meters. (MFW /BSCP) 

381. 
CHOUTEAU, J., G. Imbert, J.-C. Pechon and J. Alinat. 

Expenmentation animale en vue de la recherche des limites d'utilisatJon du melange oxygene
helium. 

[Animal experimentation in research concerning the utilIzation hmlts of the oxygen-hehum 
mixture]. 

Bull. Medsubhyp 1:19; Dec. 1969. 

These extended expenments WIth castrated goats were conducted pnor to SImIlar expenments WIth human 
subjects. They showed that m a normoxlC mIxture (P02 = 210 mB) hypOXIC troubles occurnng at certrun 
pressures can be reversed by rrusmg the P02. SUrvIval IS assured at 81 Bars in oxy-hehum with a P02 of 380 
mB. The pressure at which hypOXIC troubles appear IS a function of the specIfIc mass of the mixture. RapIdIty 
of pressunzatIOn, humidIty, temperature, and nutrItIOn all represent Important factors m SUrvIval formulas. 
HYPOXIC troubles are consIdered to be the consequence of both general and alveolocaplllary dIffUSIOn. 
(MfW/BSCP) 

382. 
CHOUTEAU, J. 

RespIratory gas exchange III animals dunng exposure to extreme ambIent pressures. 
In: Lambertsen, C.J., ed. Underwater physIOlogy. Proceedlllgs of the fourth symposium on 

underwater physIOlogy, p.385-397. New York, AcademIC Press. 1971. 
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A new phenomenon "hypoxic difficulties" occurred when subjects breathed normoxic mixtures (P02 of 159 
mm Hg in the breathing mixture) under pressure. For example, when goats exposed to 1,600 FSW (49.8 atm 
abs) breathing a normoxlc mixture of OrHe showed behavioral disturbances and progressive paralysis they 
immediately returned to normal when the PI02 was raised to about 191 mm Hg. The most likely cause of the 
hypoxIc signs and symptoms is a disturbance in the alveolar-capillary exchange. In an approach to deter
mining limits in the use of oxygen-hehum breathing mixtures goats were taken to 71, 81, 91, and 101 atm 
abs. The final depth was not tolerated and in the others there were the normoxic crises which in every case 
was reversed by raisi!lg the PI02. Rigorous monitoring and control of humidity, PIC02 and air pollution is 
essential. The limits for human saturation diving breathing 02-He mixtures may be 1,640-2,300 FSW. 
(CWS/BSCP) 

383. 
CHOUTEAU, J., J.-Y. Cousteau, J. Alinat and C.F. Aquadro. 

Sur les limites physiologiques de la plongee a saturation a l'air et aux melanges syntetiques 
(02-N2,02-He). 

[The physiological limits of diving with air saturation and with synthetic mixtures (02 -N2' 
02-He)]. 

Rev. Physiol. Subaquatique Med. Hyperbare 1{l):38-44; 1968. 
(NavShips Transl. 1272, Mar. 1971) 

The authors' attempt to "define the conditions of sUlVivai in compressed air and to define the characteristics 
of breathable atmospheres that could be used for a protracted dangerJess and active life under pressure." 
Recent experiments with breathing mixtures are summarized. It is noted that the harmful effects of hyper
oxia had long been known, but in recent years the importance of the specific mass of the mixture has been 
realized. The Conshelf, SeaLab and Man-in-the-sea experiments are briefly described; as are the authors' 
expenments with goats. It IS concluded that respiration under pressure first affects the puhnonary parenchy
ma, causing a disturbance of the alveolar capillary exchanges. "The formative mechanism of the leSIOn may be 
considered as a direct, cytotoxic action due to the high Inert gas pressure on the cells of the pulmonary 
parenchyma." The lesion may also result from puhnonary atelectaSIS due to ventilatory resistance and to the 
respiratory effects of high partial pressure of inert gases. (MFW /BSCP) 

384. 
CHOUTEAU, J., J-M. Ocana de Sentuary and L. Pironti. 

Etude theorique, experimentale et comparee de la compression appliquee aux plongees d'inter
vention et a saturation a grandes profondeurs. 

[Theoretical, experimental and comparative study of compression as applied to intervention 
dives and saturation dives at great depths]. 

Marseille, Centre d'Etudes Marines Avancees, Rep. CEMA 1-71, 75p. Mar. 25,1971. 

The authors have reported on the hterature and on their own experimental findings with the purpose of 
revealing a relationship between the value of a pressure gradient capable of existing in a tissue with reference 
to the gas Inhaled and the presence or absence of pathology. The sections cover the following areas of 
investigation. study of a continual linear Increase in pressure and of a linear Increase with stops; effects of 
increases In pressure during experiments with goats; human experiments "saturatIOn I" and "Saturation II" 
(CEMA, Nov-Dec. 1970); comparative study of various modes of Increase in pressure used during human 
expenments; defimtlon of a continual compression. (MFW /BSCP) 

385. 
CHOUTEAU, J. and G. Imbert. 

La limitation hypoxlque de la plongee profonde de longue duree. 
[Hypoxic limitation of the prolonged deep dive] . 
In: Chauderon, J., ed. Medecine de la plongee 1971. Maroc Med. 51 :229-230; Apr. 1971. 

The authors present a syntheSIS of the results of a senes of experiments in an attempt to define the depth and 
duratIOn hmlts of saturation dives In an oxygen-helium atmosphere. When the oxygen partial pressure was 
maintained at normal levels (PI02=210mb) the animal subjects collapsed below certain depth but the symp
toms disappeared when the PI02 was gradually mcreased (to 500 mb at 101 bars). The reveTSIbility of these 
nelVOUS cnses, and their climcal analogy to anoxic convulSive cnses lead the authors to believe that the 
normal breathing mixtures (PI02=210mb) behave like hYPOXIC mixtures below certain depths. In animals 
WIth Implanted electrodes, progressIVe increase of recruitment m the diaphragm and gastnc motricity diS
turbances appear several hours before the fatal hypoxic cnsis, these and Similar symptoms may selVe as 
warnings of the nnminence of the hYPOXIC cnsls. On the other hand, the necessity of periodically raising the 
PIOz enhances the nsk of provoking hyperOll.ic symptoms of the Lorrain-Smith type as does a relatively high 
humidity. These symptoms seem to be mdlcatlve of a disturbance of alveolo-capillary gas exchanges leading to 
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hypoxemia rather than to hypoventilation or to inert gas narcosis. The authors conclude that if these findings 
are applicable to man also, then the limits of prolonged deep diving for man have nearly been reached, and 
that beyond these limits only excursions, themselves limited to around 100 meters, can be contemplated. 
They recommend, for practical reasons, systematic study of the hygrometric factors with a view to improving 
deep-diving conditions. (MEH/BSCP) 

386. 
CHOUTEAU, J. and J.H. Corriol. 

Physiological aspects of deep sea diving. 
Endeavour 30:70-76; May 1971. 

The purpose of this article is apparently to explain to the educated layman the physiological problems 
connected with deep sea diving and the present limitations in the attempts made to overcome them. 
Cetaceans, such as whales, possess no sternum; thus their lungs can be collapsed almost completely and the air 
is driven from the alveoli into the anatomical dead space. The fascular system of these animals is also highly 
adaptable to high pressure conditions being so constructed that, during diving, blood flow is limited to the 
nervous system and the heart muscle. The most obvious physiological adaptation is bradycardia; this takes 
place in all diving mammals, and also in man. Animals in which bradycardia sets in most rapidly, and becomes 
most intense, are those which are capable of the deepest and longest-lasting dives. The reflex mechanism 
which causes bradycardia is not completely understood, but seems to be involved chiefly in the action of cold 
water on the face. Respiratory adaptations enable diving mammals to renew alveolar air between dives very 
rapidly. Other factors are the great tolerance for hypercapnia, and the oxygen-fixing role of myoglobin in the 
muscles. Man's attempts to compensate for his lack of these adaptabilities are discussed. He must carry his 
breathing mixture with him; problems of these mixtures are discussed. Because of increased density of gas 
under pressure, less dense mixtures, such as 98% He + 2% O2 are used. The toxic effects of oxygen under 
pressure limits diving with oxygen to depths of 7-10 meters; diving with air is limited to about 100 meters. 
The use of hydrogen for extended periods has been demonstrated, with rabbits, to result in fatally intense 
bradycardia. The necessity for slow decompression and the resultant development of saturation diving, are 
discussed. Recent experiments with goats and other animals at depths of from 500 to 700 meters, with 
oxy-helium, have resulted ill hypoxic disturbances that can only be reversed by increasing the oxygen partial 
pressure. However, this cannot be done over a prolonged period without producing chronic hyperoxic lesions. 
It seems to be established, at this time, that man can safely make saturation dives at depths of 600 meters, 
possibly with excursion dives at greater depths. (MFW /BSCP) 

387. 
CHOUTEAU, J., G. Imbert, J.C. LePechon, J. Parc and J. Lechuiton. 

Physiologie comparee de divers mammiferes aux hautes pressions en atmosphere oxygene
helium. 

[Comparative high pressure physiology of some mammals in helium-oxygen environments]. 
Bull. Medsubhyp 6:6-8; Oct. 1971. 

Goats, baboons, mini-pigs and rabbits were exposed to helium-oxygen breathing mixtures under high pressure 
(80 to 151 AT A). Each species shows special and severe neurological troubles. These troubles appear to be 
related to artenal and even cellular hypoxia. [The neurological disorders from high pressure were similarly 
manifested in the pig and the goat, starting in the spinal area and culminating in general paralysis. There was 
no electro-cortical crisis; neuro-vegetative disorders were reversed by increasing the oxygen. The baboon's 
reaction to compression took the form of an epileptic crisis. The goat died; the baboon recovered with the 
exception of a slight loss of balance, which disappeared within 15 days 1 (English summary expanded by 
MFW/BSCP) 

388. 
CHRYSSANTHOU, C., F. Teichner, G. Goldstein, J. Kalberer, Jf. and W. Antopol. 

Studies on dysbarism. III. A smooth muscle-acting factor (SMAF) in mouse lungs and its 
increase in decompression sickness. 

Aerosp. Med. 41 :43-48; Jan. 1970. 

A smooth muscle-acting factor (SMAF) was denved from mouse lungs. The procedure for extraction and 
partial purificatIOn is described. SMAF was shown to: (1) elicit contraction of smooth muscle, (2) potentiate 
smooth muscle contractIOns produced by bradykinm, acetylcholine, 5-hydroxy-tryptamme and histamine and 
(3) increase vascular penneabllity. The actiVity of SMAF was significantly higher in lung tissue from animals 
subjected to compressIOn-decompression than in lung tissue of equal weight from controls. SMAF is probably 
a polypeptIde or a mixture of polypeptides. Physicochemical and pharmacological properties differentIate 
SMAF from other polypeptides with Similar actIOns. The pOSSible role and sigmficance of SMAf m the 
pathogenesis of decompression sickness IS discussed. (Authors' abstract) 
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389. 
CHRYSSANTHOU, C., F. Teichner and W. Antopol. 

Studies of dysbarism: IV. Production and prevention of decompression sickness in "non
susceptible" animals. 

Aerosp. Med. 42:864-867; Aug. 1971. 

TIun mice subjected to 90 PSI absolute air pressure for five hours and then decompressed to sea level within 
one minute do not develop decompression sickness. A relatively small inCIdence of the syndrome is observed 
when the animals, after a short surface interval, are further decompressed to a simulated altitude of 26,000 ft. 
SMAF (a previously reported smooth muscle-acting factor) markedly increases the incidence if administered 
pnor to exposure to altitude. When, however, 2-(4-phenyl-l-piperazinylmethyl) cyclohexanone (a compound 
which blocks bradykinin and hIstamine effects) IS given before exposure to 90 psi none of the animals 
develops the dIsease. The findings support the postulated implIcation of humoral smooth muscle-stimulating 
factors In the pathogenesis of decompression sickness, thus providing a new pharmacological approach for the 
prevention or amelioratIOn of the syndrome. (Authors' abstract) 

390. 
CHURCH, J. 

Protect your vested interests. 
Skin Diver 19:24-25,78-79; Feb. 1969. 

The author gives full Instructions on the necessary maintenance methods for inflatable safety vests; a proper 
yearly overhaul would proceed in the follOWIng order: (1) Remove locknut that holds the CO2 mechanIsm in 
place. (2) Remove the CO2 mechanism. (3) Inspect the valve core. (4) DIsassemble the CO2 mechanism. 
(5) Reassemble C02 system. (6) Install new cartridge. (7) Replace toggle cord. (MFW /BSCP) 

391. 
CHURCH, R. 

French deep diving vehicles. 
In: Marine technology 1970. Preprints. Vol 1, p.l99-226, Washington D.C., Marine Technology 

Society, 1970. 

The era of the modem deep submersible had Its birth in France-its father, Jacques Cousteau and his design 
team, and its mother, the unknown sea. Bathyscaphes or gondola type deep ocean explorers (such as FRNS 2 
and 3, the Trieste, and finally the successful Archimede) served their purpose well, within the limitations of 
material and technology. But the desire to combine the mobility of scuba diving with safety, endurance and 
comfort led Cousteau to the versatile Soucoupe Plongeante 350 (Diving Saucer). Perfonning beyond expecta
tIons, the Diving Saucer was followed by Deepstar 4000, 2-SP's 500 M (Puces-Sea Fleas), and SP 3000 M. 
The Argyronete, a combination submersible/saturation diving facility, is currently under construction; 
another submersible, SP 800 M is on the drawing boards and an SP 6000 M with high speed ascent capability 
is under consideration. (Au thor's abstract) 

392. 
CLARK,J.M. 

Inhibition of pseUdomonas aeruginosa by hyperbaric oxygen: II. Ultrastructural changes. 
Infect. Immun. 4(4):488-491; 1971. 

The ultrastructure of P. aeruginosa cells treated with hyperbaric oxygen for 20-24 hours was examined by 
electron microscopy. A marked difference in the morphology of the nuclear area and cytoplasm of experi
mental cells was noted when compared to control cells grown under nonnobaric conditions. This difference 
was characterized by the absence of a defInitive nuclear area and a reduced granularity of the cytoplasm. 
(©BA) 

393. 
CLARK, J.M., R.D. Sinclair and B.E. Welch. 

Rate of acclimatization to chronic hypercapnia in man. 
In: Lambertsen, C.l., ed. Underwater physiology. Proceedings of the fourth symposium on 

underwater physiology, p.399-408. New York, Academic Press, 1971. 

The results of the present studies of the rate of man's acclimatization to chronic hypercapnia agree with the 
findings of most previous investigators that maximal compensation for the initial decrease in arterial pH 
during exposure to hypercapnia requires as long as three to five days. However, the results of these experi-
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ments indicate that most of the reduction in ventilatory response to CO2 occurs within the first 24 hr of 
exposure. The rapid rate of respiratory acclimatization to chronic hypercapnia appears to be related to 
acclimatization of some central component of respiratory control that is not directly influenced by changes in 
arterial pH. Compensation for the initial decrease in arterial pH may cause a further reduction of ventilatory 
response to CO2 that is smaller than the earlier reduction. It should be emphasized that these preliminary 
conclusions are based upon data obtained from small numbers of subjects. There are obvious individual 
variations in both objective and subjective responses to CO2 and the rate of acclimatization to hypercapnia 
may also vary among individuals. Furthermore, many of the changes observed in the present investigation are 
small in magnitude and difficult to measure by present-day techniques. More definitive information can be 
obtained by exposing larger numbers of subjects to higher levels of inspired PC02, if such exposures are made 
safe by using suitable indices of C02 toxicity and if they can be subjectively tolerated. (Authors' conclusions) 

394. 
CLARK, 1.M. and C.l. Lambertsen. 

Alveolar-arterial O2 difference in man at 0.2, 1.0,2.0 and 3.5 ATA inspired P02 • 

1. App!. Physio!. 30:753-763; May 1971. 

Average alveolar-arterial oxygen differences «A-a)P02) in normal resting men were 9.4,46, 74, amd 221 mm 
Hg at inspired O2 tensions of 0.2, 1.0, 2.0 and 3.5 Ata respectively. Corresponding respective values of 
arterial PC02 (PaC02) at high inspired O2 pressures was statistically significant and appeared to be lInearly 
related to alveolar P02 over a range ot about 300 mm Hg to almost 2,600 mm Hg. Probable causes of the 
increase in (A-a) P02 included an initial alveolar atelectasis and a reduction of cardiac output with increase in 
the arterial-mixed venous O2 content dIfference. It is suggested that hyperoxic pulmonary vasoconstriction 
with relatively increased perfusion of atelectatic alveoli and intrapulmonary shunts may have contributed to 
the observed results. The progressive decrease in PaC02 was also statistically significant and was attributed to 
hyperventilation induced by hyperoxia. (Authors' abstract) 

395. 
CLARK, 1.M. and C,J. Lambertsen. 

Rate of development of pulmonary O2 toxicity in man during O2 breathing at 2.0 ATA. 
1. App!. Physio!. 30:739-752; May 1971. 

Rate of pulmonary oxygen toxicity development during continuous O2 breathing at 2.0 AT A was determined 
in 11 normal subjects with change in VC as the toxicity index. By the fourth hour of O2 breathing VC 
decreased m all but two subjects. VC reduction progressed throughout O2 exposure and the first part of the 
post-exposure period. Recovery of VC usually occurred within 1-3 days after the exposures, but reqUIred 11 
days in one subject. Symptoms began within 3-8 heurs of O2 breathing, as mild tracheal irntation and 
increased in intensity throughout the exposure. After 8-10 hours of O2 breathing, symptoms were character
ized by uncontrollable coughing, dyspnea at rest, and a constant tracheobronchial burning sensatIOn. Average 
lung volume changes of seven subjects at the end of 02 breathing were: VC, -10.3%*; lC, -23.7%*; ERV, 
+14.7%*; FIV1.0, -14.8%; %FlV1.0. -2.4%; MMIF, -20.8%; FEV1.0, -9.3%; %FEV1.0, +4.3%; and MMEF, 
+19.2%. \vithm one or five hr after the exposures, average changes m the same parameters for six subjects 
were: -16.3%*, -31.3%*, +24.2%*, -25.8%*, -10.0%*, -38.0%*, -19.8%, -9.1% and -14.3%, respectIvely 
(asterIsk represents signIficant changes). Absence of SIgnIficant chanes m (A-a)POz mcreased during O2 
breathmg at 2.0 and 1.0 ATA at the end of and after the O2 exposures indicates that progressIve alveolar 
atelectaSIs or severe pulmonary edema is not a promInent feature of early pulmonary oxygen toxicIty In man. 
(Authors' abstract) 

396. 
CLARK, J.M. and C.M. Lambertsen. 

Pulmonary oxygen tOXicity: a review. 
Pharmacal. Rev. 23: 38-133; June 1971. 

Prolonged exposure to oxygen at partIal pressures greater than that In nonnal ambIent air IS accompanIed by 
tOXIC effects whIch become progressively more severe as InspIred P02 and duratIOn of exposure are mcreased. 
Although there is wide vanatlOn m susceptIbIlIty, no lIving cell can be expected to be completely Immune to 
the tOXIC effects of oxygen. The most generally recognIzed adverse effects of oxygen upon specific organ 
systems mc1ude. pulmonary damage tennmatmg m hypoxemIa, aCIdOSIS and death, central convulSIOns, 
permanent paralysIs and death; ocular toxIcIty producmg VISUal field contractIOn, retInal damage and blInd
ness; and other effects such as testIcular damage and erythrocyte hemolySIS. The speed of onset and rate of 
progressIOn of tOXIC effects m speCIfic tissues and organs depend upon local vanables such as blood (oxygen) 
supply, tIssue metabolIc rate and susceptIbIlIty of the mvolved cells to oxygen pOIsonIng. However, contmued 
exposure of any animal to a tOXIC msplfed P02 will produce progressIve cellular damage and death m one 
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organ system after another until the process is stopped by pulmonary damage or death of the animal. The 
detailed information contained in this monograph was obtained from individual papers related directly or 
indirectly to the subject of pUlmonary oxygen toxicity. Summaries at the end of the lengthy descriptions of 
pathology and the mechanisms of pulmonary oxygen toxicity indicate which of the many fmdings the 
authors regard as particularly well established or significant. (From authors' introduction) 

397. 
CLARK, M.L., R.B. Philp and C.W. Gowdey. 

Serotonin and other vasoactive agents in experimental decompression sickness. 
Can. J. Physiol. Pharmacol. 47: 1033-1035; Dec. 1969. 

A number of vasoactive agents were screened for their effects on the incidence and seventy of decompression 
sickness in rats by a standardized bends-inducing procedure involving compression, decompression, and exer
cise at altitude. None of the substances in the dosage schedules used altered the incidence of bends, but 
serotonin markedly increased the severity. This result is interesting in view of recent observations from this 
laboratory on the role of platelets in decompression sickness. (Authors' abstract) 

398. 
CLAUSEN, G. and A. Ersland. 

The respiratory properties of the blood of the bladdernose seal. (Cystophora cristata). 
Resp. Physiol. 7: 1-6; 1969. 

The blood of an ap~roxlmatelY three-month-old Cystophora had an O2 capacity of 36 vol %. RBC was 
normal, 4.8x106 /mm , but Hct and Hb content were very high, 63% and 26.4g/100 ml. When calculatmg the 
MCVas Hct/RBCxlO and from the Price-Jones curve the mean values were 131 and 135M3 • The Cystophora 
red blood cell was 60% larger and had a 30% higher MCHC than that of humans. The T 50 was 24 mm Hg and 
the mean Bohr effect factor (6 log T 50/6 pH) was -0.66, I.e., somewhat higher than in previously investigated 
mammalian divers. Relatively high Haldane effect, 8.4 vol % C02 and buffering capacity (6[HC03] /6 pH), 
-36 meq/L were found 10 the blood. It is generally concluded that the investigated characteristics of 
Cystophora blood differ from those of human blood 10 accordance with its higher Hb content. (Authors' 
abstract) 

399. 
CLAUSEN, G. and A. Ersland. 

Blood O2 and acid-base changes in the beaver during submersion. 
Resp. Physiol. 11: 104-112; Dec. 1970. 

Beavers were submerged 10 water for 10 minutes. The corresponding changes 10 pH, PC02, Hb02 saturatIOn 
and lactic acid concentration were determined in arterial and venous blood. Upon submersion the heart 
frequency fell by about 85% at a constant arterial blood pressure. These cardiovascular responses reflect a 
selective blood flow distribution ensuring ample O2 supply to the heart and central nervous system (cf. 
Elsner, 1969). The O2 depletion was identical m mferior caval and mixed venous blood (a. pulm) showing 
that the well circulated compartment includes part of the hind body. Data on arterial-venous O2 difference 
and blood O2 depletIOn mdicate that the lung gas contributed about half the O2 delivered to the well 
clIculated compartment dunng the first four minutes of submersion. Venous plasma CO2 remained nearly 
constant during submersion showing that CO2 was retained in the tissues. Accordingly, the mean alveolar
capillary CO2/02 exchange ratio was very low during submersion. (Authors' abstract) 

400. 
CLAY, C.S. and H. Medwin. 

Dependence of spatial and temporal correlation of forward-scattered underwater sound on the 
surface statistics. I. Theory. 

J. Acoust. Soc. Amer. 47: 1412-1419; May 1970. 
(Also published by Wisconsin Umversity as report under Contract N00014-67-A-0128-0009, 

19p., Oct. 9,1969). (AD-713340) 

The correlation of underwater sound forward scattered from a time-varymg statistically rough surface has 
been studied for the low-roughness case. The surface was illurmnated by a divergent sound beam. Direction
ality of the source and receivers was included in a surface-illuminauon function. As an alternatIVe to solving 
the Fresnel integral, the illummated area was divided mto subareas, for which the plane-wave Helmholtz
Kirchhoff treatment was valid. The authors used the critenon that the wavefront shOUld be withm lambda/8 
of the plane tangent to the wavefront over the subarea. The sound signals reflected and scattered at each 
subarea were separated mto coherent and incoherent components, and the coherent components from the 
subareas were added coherently. The covariance of signals observed at a pair of receivers was computed with 
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the aid of the bivariate Gaussian distribution function. Computations of the sound scattered by a traveling 
roughness, such as a gravity wave, showed that the covariance of the signals scattered into the first receiver 
and later into a second receiver can be large at a time delay, which is related to the group velocity of the 
roughness. The temporal and spatial covariances were also computed for a surface roughness having a damped 
cosinusoidal dependence upon space and time. The main contributions to the modulations of the spatial or 
temporal covariances came from the sound that was scattered from the subareas in nonspecular directions. 
(Also see Medwin, H. and e.S. Oay. J. Acoust. Soc. Amer. 47: 1419-1429; May 1970). (Author) (USGRDR) 

401. 
CLEMENTS, J.A. and H.K. Fisher. 

The oxygen dilemma. 
New Engl. J. Med. 282:976-977; Apr. 23, 1970. 

In the course of this brief discussion of the safe limitations of hyperbaric oxygen therapy, the toxic effects of 
excessive oxygen exposure on animal lungs are summarized as follows: "diminished replication of endothelial 
cells, accumulation of interstitial and alveolar fluid, deposition of hyaline membranes and interference with 
the formation or function, or both, of alveolar surfactant. These changes have the effect of decreasing the 
uptake of oxygen both by impeding diffusion across the alveolar-capillary barrier and by increasing the 
passage of venous blood through unventilated lung tissue, and ironically they seem to demand ever increasing 
concentrations of oxygen in the inspired gas to maintain the arterial oxygen level." (Author). 

402. 
CLIFTON, H.E., C.V.W. Mahnken, J.C. van Derwalker and R.A. Waller. 

Tektite I, Man-in-the-Sea Project: Marine science program. 
Science 168:659-663; May 1970. 

It is pointed out that the marine science program carried out during the Tektite I experiment was consider
ably curtailed by certain conditions, chiefly the isolation of the participants, imposed by the behavioral, 
biomedical and engineering studies which constituted the central focus of the project. Emphasis was placed 
on the detection of any potentially adverse physiological or psychological effects the prolonged exposure 
might have on the crew. The only health problem appeared to be minor external ear infection, suffered by all 
the divers. It is felt, however, that the experiment definitely proved that the underwater habitat approach to 
marine research is the most effective one, in that it provides the scientist with more time for actual investi
gation within the environment. It has also been demonstrated that the marine scientist does not have to be an 
expert diver to be able to participate in this type of experiment, which was conducted in relatively shallow 
water. (MFW /BSCP) 

403. 
COAKLEY, W.T. 

Acoustical detection of single cavitation events in a focused field in water at 1 MHz. 
J. Acoust. Soc. Amer. 49(3,pt.2):792-801; 1971. 

Acoustic intensities up to 1,400 W/cm2 have been generated at the focus of a ceramic bowl. The rf voltage 
applied to the transducer has been rectified and filtered and the signals produced from cavitatiOn events have 
been examined. A directional hydrophone simultaneously monitonng the focal point aided interpretation of 
the signals detected by the driven bowl. Low amplitude low-frequency signals appeared on the dnven bowl 
synchronously with the onset of first subharmonic emiSSiOn in the water at an mtenslty of 13 W/cm 2 . The 
subharmomc mcreased rapidly with increasing sound mtensity and then leveled off, Just before this occurred, 
the scattering properties of the focal regiOn increased markedly and a cyclic signal, mterpreted as mdicating 
the production of clouds of micro bubbles when surface oscillatiOns set m on the cavitatiOn bubbles, was 
detected on the filter circuit. Strongly radiating single cavitation events lasting for the order of mtlhseconds 
were also detected. The amplitude, duration and rate of occurrence of these events were all one to two orders 
of magnitude greater m tap than m degassed water. (Authors' abstract) 

404. 
COBET, A.B. and R.L. Dimmick. 

Tektite I program: aero biological aspects. 
Aerosp. Med. 41 :617-620; June 1970. 

The number of airborne bactena and fungi m the atmosphere of the TekTIte I habitat was momtored dunng 
the period of Its submergence. The general populaTIon of airborne bactcna mcreased from 3.51 /ft3 before the 
start of the program to as high as 189 bactena/ft3 . The fungal populatiOn averaged 0.4 orgamsms/ft3 , with SIX 
peak periods conslstmg of a mixed flora of Pemctllum and Aspergtllus. On two occaSiOns potentially patho
gemc bactena were Isolated from the atmosphere; Staphylococcus, on day 15, and Pseudomonas aerugmosa 
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on day 19. Acinetobacter was the most common organism occurring in the atmosphere from day 35 to the 
completion of the program, possibly having its origin in the marine environment. (Authors' abstract) 

405. 
COBET, A.B., D.N. Wright and P.I. Warren. 

Tektite I program: bacteriological aspects. 
Aerosp. Med. 41:611-616; June 1970. 

Four men were confined to an undersea habitat for the period of 59 days. During this time their microbial 
flora was monitored in order to determine what effect, if any, the environment would have on the health of 
men engaged in similar long term efforts. Ear infections, otitis extema resulting from Pseudomonas and 
Proteus, were the only medical problem encountered during the program. There was no noticeable change in 
the bacterial flora or either the oral cavity or intestinal tract of the divers. The greatest variety of bacteria was 
found on the skin of the forearm and behind the knee of the divers. Members of the genera Acmetobacter and 
Sarcina were found with greater regularity on these sites as the program progressed, thereby producing a 
change in the indigenous micro flora of the skin during the dive. The bacterial flora of the wall surfaces of the 
habitat was composed mainly of Bacillus and Staphylococcus. This study suggests that there were no sapro
phytic species of bacteria present in the Tektite I habitat environment which became pathogenic or which 
were predisposed to enhance virulence as a result of the environmental conditions surrounding the divers. 
(Au thors' abstract) 

406. 
COCKETT, A.T.K., L.E. Swanson and R.T. Kado. 

Location of pulmonary emboli following decompression by radio-isotopic lung scanning. 
Rev. Physiol. Subaquatique Med. Hyperbare 1(4):283-288; 1969. 

A method for the location of experimental pulmonary emboli following overcompression-<iecompression is 
described. Illustrative experiments WIth findings consistent with emboli are seen. The severity of pulmonary 
arterial changes appear related to the time elapsing between removal from the chamber, scanmng and initia
tion of treatment by dextran. Group III animals [those subjected to the longest delay) appear to have the 
most severe changes. Within 36 to 48 hours the positive changes observed on lung scans appear to revert to 
normal. The probable mechanisms are mentioned. The importance of conventional chest X-rays to rule out 
parenchymal changes is stressed. (Authors' abstract) 

407. 
COCKETT, A.T.K., S.M. Pauley, J.C. Saunders and A.P. Roberts. 

Histopathological evidence for pulmonary emboli in experimental decompression sickness diag
nosed by radioisotopic lung scanning. 

Aerosp. Med. 40: 1357-1360; Dec. 1969. 

Animals (dogs) underwent experimental overcompression and decompression. RadIoisotopic pulmonary scans 
were performed to diagnose aeroemboli. Biopsy of the cold areas were performed 48 hours after the chamber 
procedure and following dextran treatment. Pulmonary edema and hemorrhage are demonstrated. (Authors' 
abstract) 

408. 
COCKETT, A.T.K., J.C. Saunders, F.L. Depenbusch and S.M. Pauley. 

Advances in decompression sickness: A review of 17 human cases. 
In: Aerospace Medical Association. Preprints of scientific program, 1970 annual scientific 

meeting, St. Louis, April 27-30, 1970, p.21-22. Published by the Association. 

The authors m31ntain that recompression, combined with dextran or other plasma expanders, should be used 
in every mstance of decompression sickness. Blood pressure, pulse and respiration should be carefully moni
tored during the mitlal phase of recompression. Blood volume studies should be obt31ned when possible, and 
repeated later. Urine output should be carefully momtored and cathetenzation performed, if necessary. 
Patients should be rehydrated with balanced electrolyte solutions (MFW/BSCP) 

409. 
COCKETT, A.T.K. 

Experimental studies of decompression sickness. Annual progress report. 
Rochester, N.Y., Rochester Univ., Div. Urol., Rep.TR-I on Contract NOOOI4-67-A-0398-0008, 

7p. Oct. 1, 1970. 
(AD-714,272) 

The author summarizes the work accomplished during 1970. Studies were focused on the role of lipids in 
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decompression sickness. The lipid clearing agent, heparin, was administered successfully, three hours after the 
appearance of emboli. The hypothesis that lipid alterations constitute a contributing factor in decompression 
sickness has been supported by clinical data. Maccaca nemistrina were used as experimental animals. CNS 
changes were observed during compression in the monkeys, and also in two patients undergoing therapeutic 
recompression. The principal alteration, which is in slow wave activity, is attributed to circulatory changes 
within the central nervous system or brain circulation. Studies of blood coagulation changes accompanying 
decompression in human divers are being carried on. Data handling techniques are being evaluated. EEG 
records will be analyzed and programmed. (MFW/BSCP) 

410. 
COCKETT, A.T.K., S.M. Pauley, J.C. Saunders and F.M. Hirose. 

Coexistence of lipid and gas emboli in experimental decompression sickness. 
In: Lambertsen, C.J., ed. Underwater physiology. Proceedings of the fourth symposium on 

underwater physiology, p.245-250. New York, Academic Press, 1971. 

The causative factors in the syndrome of decompression sickness are more complex than simply the forma
tion of inert gas bubbles, and include hemoconcentration, and lipid emboli. Using dogs the pulmonary tissues 
were studied for fat emboli by oil-red-O staining techniques. There were four groups: baseline controls with 
no exposure and no treatment; exposure to pressure equivalent of 165 FSW (73.5 psig) with decompression at 
the rate of 7 psi-min, with one-third of these as controls; one-third treated with heparin intravenously three hr 
after decompression; and the final third treated with LMW dextran intravenously at various times after 
decompression. The unexposed control dogs showed only occasional fat globules in their lungs. The exposed 
controls all showed numerous lipid emboli and they all expired. All of the treated dogs survived although by 
radioisotopic lung scanning there was evidence of hemorrhage and pulmonary edema. The authors were led to 
conclude: (1) Lipid embolization appears to playa major role in the genesis of decompression sickness. 
(2) There is evidence of the coexistence of lipid emboli and gaseous emboli. (3) Heparin or dextran, both 
effective lipemic clearing agents, are beneficial in treating experimental decompression sickness. (4) A com
bined therapeutic approach, recompression and dextran, should be employed in treating human decompres
sion sickness. Heparin can be used alone as a substitute in selected instances. (CWS/BSCP) 

411. 
COHEN, R, W.H. Bell, H.A. Saltzman and J.A. Kylstra. 

Alveolar-arterial oxygen pressure difference in man immersed up to the neck in water. 
J. Appl. Physiol. 30:720-723; May 1971. 

Immersion of nine subjects up to the neck in water resulted in a mean decrease in Pa02 of 10 mmHg and a 
mean increase in (A-a)D02 of 9 mmHg. Four of the subjects, while submerged 10 em below the water 
surface, had a mean mcrement in the (A-a)D02 of 16 mm Hg. Breathing oxygen at a reduced ambient 
pressure diminished the (A-a)D02 in two of the subjects Immersed to the neck but did not obliterate the 
increase in (A-a)D02 m three other subjects immersed to the neck or m two subjects studied while totally 
submerged. It is concluded that a change in ventilation perfusion distribution was responsible for the de
creased Pa02 during ImmerSIOn in some subjects whereas in others an increase III true venous admixture 
seemed responsible. (Authors' abstract) 

412. 
COLEMAN, RF. and W.R. KrasI1<. 

Oral muzzle pressure effects in underwater communication. 
Gainesville, Fla., Univ. Fla., Commun. Sci. Lab., Rep. CSL/ONR 19, 23p. Jan. 10, 1971. 

The design of most scuba communicatIOn eqUipment requires that the diver/talker speak mto a slightly raised 
aIr pressure to prevent back floodlllg at the exhaust port of the sytem. This study sought to determine the 
effect on intelligibility of speakmg mto such an elevated pressure. Three male and two female speakers read 
standard intelligibility word lists as they wore an oral muzzle adjusted to exhaust release at 0, 1, 2, 4, and 
6 em/H20 re atmosphenc pressure. Each talker also read one lIst into the same microphone and recording 
system WIthout the constraints of the oral muzzle. Recorded stimulI were played to 20 listeners who identi
fied each word as one of five chOices III a closed response set. Results indicated a systematic trend for 
intelligibility scores to decrease With mcreases III muzzle release pressures. The effect of donning the oral 
muzzle Itself was to decrease Illtelligibility by 20%, while scores over all pressures ranged from 14% to 20% 
for individual talkers. Phoneme substitution error analyses were also determllled. (DCD abstract) 

413. 
COLLAN, F., J. McDermott, A.E. Johnson and R. Namon. 

Compliance and diffusion during respiration With fluorocarbon fluid. 
Fed. Proc. 29:1725-1730; 1970. 
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Newborn puppIes under light sodIUm pentobarbital anesthesia breathed fluorocarbon flUId spontaneously. A 
maxImum reduction m dynamIc pulmonary comphance takes place when the entirely submerged animal 
makes spontaneous respIratory efforts to overcome the frictIOnal resIstance of the VISCOUS flUId. After removal 
from the fluid and thorough postural dramage, pulmonary compliance returns to normal, but starts to fall 
again wlthm 24 hours probably due to inflammatory reaction in the lung tissue. Spontaneous respiration of 
fluorocarbon fluid IS time limited but of the development of hypoventilation and the resulting hypercapnia. 
"In mechanIcally ventilated animals, alveolar and arterial POz determinations show a diffusion deficit of 
about 50 percent. The alveolar-arterial PCOz gradIent is much smaller and amounts to about 8 percent. 
(CWS/BSCP) 

414. 
COMMISSION MEDICALE ET DE PREVENTION-CONFEDERATION MONDIALE DES 

ACTIVITES SUBAQUATIQUES (CMP-CMAS) 
Compte rendu de la reunion ordinaire de la commission, Cadaques, 29 Juin 1968. 
[Report of the ordinary meeting of the commission, Cadaques, June 29, 1968] . 
Rev. Physiol. Subaquatique Med. Hyperbare 1: 141-148; Oct./Dec. 1968. 

PartIcIpants m this meeting came from Italy, SWItzerland, UK, France, BelgIUm, Portugal, Austria, the 
Netherlands, and Turkey. After various admInistrative and organizational problems were disposed of, the 
following subjects were discussed the possibility of the pubhcation of an annual bIbliography on dIVIng 
medicine; the dissemmatlOn of underwater medIcal mformation vIa the press of all participatmg countries; the 
establishment of an internatIOnal standard for the medical examination of divers; the compiling of a manual 
on living techniques covering areas of general phYSIOlogy, resplIation, gas mtoxication, drownmg, emergency 
aid, barotraumas, decompression, recompreSSIOn, nitrogen absorption, narcosis, physical examinatIOns, mflu
ence of temperature, and diving for children; the preparation of a manual of diving medicine problems of 
breath-hold livmg activities, and regulations governing competitIOns; the establishment of requHements and 
the insurance of certificates to operators of recompressIOn chambers; the progress of original research in 
telemetry m connection with divmg. (MFW /BSCP) 

415. 
COMMISSION MEDICALE ET DE PREVENTION-CONFEDERATION MONDIALE DES AC

TIVITES SUBAQUATIQUES (CMP-CMAS). 
Activites et competitions de techniques subaquatiques et en apnee. Conclusions de la Com

mission. 
[Activities and competitions of underwater and breath-holding techniques. Conclusions of the 

CommIssion] . 
Rev. Physiol. Subaquatiques Med. Hyperbare 1(4):291-292; 1969. 

The Commission for Medicine and Prevention of the World Confederation of Underwater Activities 
(CMP-CMAS) has deCIded that there is no assurance of underwater safety possible at the present time; they 
have therefore reached the following conclusions: (1) Deep breath-holding diving remains laden with major 
and mortal risks. (2) Vitiated and prejudiCIal attitudes prevail in the sport which encourage competitors or 
performers to come as near as possible to loss of life. (3) The eXIsting system of regulating and licensing dIVers 
serves only to confer a sense of false security, and leads to the promotion of dangerous activities among the 
diving clubs and, even worse, among solo divers. (4) The Commission msists, in cases where the political and 
executive elements of the CMAS are not in agreement with the Commission as to the adVIsability of sponsor
mg underwater activities, that in the course of publicizing these activities emphasis must be pu t on the danger 
involved, particularly m the course of training; and that the disapproVal of the CommIssion be clearly stated. 
The CommiSSIOn emphasizes the fact that speed and the spirit of competition, both of whIch are fundamental 
to competitIVe actiVIties, greatly aggravate the already severe dangers that attend underwater activity. If such 
competitions do take place, it is absolutely imperative that (1) particIpants be examined as thoroughly as 
possible, with particular attention given to any predisposItion to epilepsy or spasmophilia; (2) constant 
surveillance must be provided m the form of personnel capable of immediate intervention with the purpose of 
bnngmg the VIctim's head above water and performing resuSCItatIOn. The CommiSSIOn is setting up a program 
for swimmmg pool training in rescue work. (MFW/BSCP) 

416. 
COMMISSION MEDICALE ET DE PREVENTION-CONFEDERATION MONDIALE DES 

ACTIVITES SUBAQUATIQUES (CMP-CMAS). 
Assembly generale CMAS, Barcelona 7-8 Fev., 1970. Compte rendu de la reunion de la Com

mission. 
[General assembly CMAS, Barcelona 7-8 Feb., 1970. Report of the meeting of the Com

mision] . 
Rev. Physiol. Subaquatique Med. Hyperbare 2(1):48-52; 1970. 
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Switzerland, Czechoslovakia, France, Spain,Belgium, Italy, Portugal and Japan were represented. The Bulletin 
de la Societe Francaise de Medecine Subaquatique et Hyperbare, to operate in collaboration with CMAS, has 
been established. Formation of two new underwater societies, Barologia. in South Africa, and the Instituto de 
Buceo Mundo Submarino, Mexico, was noted. It was also noted that investigators in Switzerland are com
piling special decompression tables to be used in high altitudes. Papers were read on the following subjects: 
safety limits of breath holding; variations of the Frenzel maneuver; ECG and EMG studies of underwater 
swimmers; decompression accidents; papillary hemorrhages. On the second day, the following subjects were 
discussed: the progress of the technical manual; medico-physiological examinations of divers; surveillance of 
breath holding activities in swimming pools; safety precautions in sport and pleasure diving; development of 
universal availability of recompression chambers; instruction programs for operators of recompression cham
bers; fu ture meetings of related groups. (MFW /BSCP) 

417. 
COMMISSION MEDICALE ET DE PREVENTION-CONFEDERATION MONDIALE DES 

ACTIVITES SUBAQUATIQUES (CMP-CMAS). 
Compte rendu de la reunion ordinaire de la Commission, Amsterdam, Dec. 5-7, 1969. 
[Report of the ordinary meeting of the Commission, Amsterdam, Dec. 5-7, 1969] . 
Rev. Physiol. Subaquatique Med. Hyperbare 2(1):4348; 1970. 

The Netherlands, West Germany, France, Belgium, Italy, Switzerland and Spain were represented. The follow
ing subjects were discussed: the progress of the treatise on diving medicine, which is being assembled and 
edited by Dr. G.C. Ricci; preparation of Volume III of the Medical Bibliography of Diving; the question of 
ORL examinations, postponed to a future meeting; the line-by-line examination of the general medical 
examination, developed under the direction of Dr. R. Lescure; a bi-lingual (French-English) handbook on 
diving accidents and their treatment, with an accompanying film; a training program for decompression 
chamber operators; training for and regulation of underwater activities in swimming pools; the compilation of 
a handbook on rescue methods and equipment; safety supervision at the world championship underwater 
competition of 1969; a meeting of the Stage Internationale de Medicine de la Plongee (SIMP) (International 
Study of Diving Medicine) which will meet in Corsica in June, 1971, to cover the following subjects: 
examination of divers, diving accidents, therapy and resuscitation. (MFW/BSCP) 

418. 
COMMON, R.P. 

Diving technology-Part I. 
Underwater Sci. Techno!. J. 1: 13-17; June 1969. 

In Part I, the au thor discusses the current state of development m diving equipment in a general way. It is 
pointed out that with increased depth compression chambers have become essential. On the subject of 
breathing apparatus, it is noted that: pure oxygen recirculation technique is satisfactory at depths to 10 m 
only, because of oxygen tOXicity; in the technique of using a nitrogen-oxygen mixture and decreasing the 
proportion of oxygen with increased depth, mtrogen narcosis becomes a hazard.below 200 ft.; to avoid this, 
helium is substituted for nitrogen. To date, helium-oxygen mixtures have been used only m open-circuit 
systems, but research is underway to develop recirculation systems using helium. Dry suits, wet suits, and 
methods of heating SUits are discussed. The two methods of heating are by electricity and by hot water 
distributIOn; the latter will probably prove the more satisfactory, but no really satisfactory solution has yet 
been achieved. Some of tlie problems of design in compression chambers are bnefiy discussed: ability to 
withstand external or mternal pressure, the problem of window areas, the problem of heat for cooking and 
the problem of humidity control. (MFW /BSCP) 

419. 
COMMON, R.P. 

Diving technology-Part 2. 
Underwater Sci. Techno!. J. 1 :59-67; Sept. 1969. 

Surface demand diving equipment is safe and convenient for deep dives If an auxiliary gas supply is avaIl.able 
to the diver. A drawing of such an apparatus, deSigned for use to 55 meters, with a modified version that can 
be used to 76 meters, IS presented. It IS widely used m commercial divmg. Where an umbilical is a hmdrance, 
the scuba IS used. Its essential parts are gas bottles, reducer, demand valve, face mask/mouthpiece assembJy, 
and harness. Demand valves are discussed, and the Royal Mistral valve IS illustrated. The Royal Navy's 
Swimmer's AlI Breathmg Apparatus (SABA) is described and illustrated. DeSigned for use to 55 meters, the 
emphasiS IS on maximum safety and aVaIlability. ReclIculatmg mixture-breathmg apparatus is discussed; 
apparatus usable at great depths, under conditions calling for emergency surfacmg, IS m the developmental 
stage. The polarographiC oxygen sensor, and sohd state microelectnc clIcUitry have led to new approaches m 
deSign. A self-contaIned mixture-breathmg apparatus, known as CDBA, m which gas mixtures are adjusted 
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and flow rate set to control oxygen levels at all depths to 55 meters IS descnbed and illustrated; this apparatus 
has been m use SInce 1951. The Windak Mk 3D deep diving breathing apparatus is the most recent develop
ment in the UK. It is described and illustrated. Cryogenic breathing apparatus is bnefly noted; it is in the 
experimental stage and is attended by such problems as loss of buoyancy and valve freeze-up. (MFWjBSCP) 

420. 
COMMON, R.P. 

Royal Navy status report. 
In: Equipment for the working diver. Symposium proceedings, February 24-25, 1970, 

Columbus, Ohio, p.131-158. Washington D.C., Marine Technology Society, 1970. 

The paper outlines Royal Navy philosophy concerning breathing apparatus for divers in waters to normal 
operational depths, and the trend in thinking for a deep divmg life support. The currently in-service equip
ments are summarIZed with reference to their relevance for specific operational tasks and their Similarities and 
technical variances are highlighted. The influence of operational philosophy, practical requirements, state of 
the art manufacturing techniques, and availability of materials on design options is discussed. Problems 
affectIng research progress, availability of research facilities and trials subjects, validity of simulation and 
timescale requirements are outlined. The specific operational and deSign parameters of fundamental concern 
to deep diving equipment design are reviewed. The factors which influence selection of gas mixtures, and the 
problems of dispensing gas are discussed. The limits of extrapolation of existIng designs of breathing appa
ratus are surveyed in companson with requlIements for operatIOn in the deep diving mode. Needs for 
compatibility between various elements of the deep diving system, breathing, speaking, safety, and reliability 
are outlined with reference to restraints thereby Imposed on freedom of choice in technical solutIOn of 
problems. (Author's abstract) 

421. 
CONFEDERATION MONDIALE DES ACTIVITES SUBAQUATIQUES (CMAS). 

Compte rendu de la reunion ordinaire de la commission. 
[Report of the regular meeting of the commission] . 
Maroc. Med. 51 :269-275; Apr. 1971. 

A summary of the transaction of the Commission dunng its regular meeting 27-29 Nov. 1970, at Lausanne, 
includIng reports of activities undertaken by Individual members and by the Confederation Itself. Among the 
projects now underway: a technical manual on diving; translations into English and Dutch of the Medical 
Examination form for divers; a manual on the treatment of diVIng aCCidents; and a training course for caisson 
operators. The commission firmly declared its opposition to apneic diving competitions, underlining the 
dangers inherent in such activity. Brief reports of meetings or other bodies concerned with diving and related 
activities are included, along with a calendar of meetings for the coming year (1971) and an announcement of 
the next meeting of the commission. (MEHjBSCP) 

422. 
CONFEDERATION MONDIALE DES ACTIVITES SUBAQUATIQUES (CMAS). 

Deuxieme stage internationale de medecine de la plongee. 
[Second international course on diving medicine] . 
Bull. Medsubhyp 5:10-16;May 1971. 

SA symposium scheduled for May 3Q-June 5, 1971 is announced. France, Spain, Germany, Austria, Belgium, 
Italy, Morocco, India and the United States will be represented. Presiding over some of the sessions will be Dr. 
K.E. Schaefer, Dr. A. T.K. Cockett and Dr. R.W. Brauer. The program will include papers on diving aptitude 
or inaptitude (psychological factors, EEG factors and physical examinations); diving accidents (safety equip
ment and various methods of therapy); decompression sickness; saturation diving (behavioral reactions, in
cluding the high pressure nervous syndrome, and new decompression techniques). Films and slides are to be 
shown on hyperbaric oxygen therapy and on caloric loss, coagulation disorders and dental pain in relation to 
diving. The final session will consist of practical advice for diving club doctors. (MFW jBSCP) 

423. 
CONTI, V., J. Tassy, M. Leonardelli and P. Ohresser. 

Limites de l'OHB dans Ie traitement de l'osteonecrose aseptique de la tete femorale. 
[Limits of hyperbaric oxygen in the treatment of aseptic bone necrosis in the femoral head] . 
Bull. Medsubhyp 1:3-4; Dec. 1969. 
(Also Published in Maroc Med. 50:389; 1970). 

Five patients were treated for aseptic bone necrosis; treatments lasted for one hour each, at 2 ATA, and 
varied in number from 10 to 30. The results were: (1) A marked amerlioration of the general condition of the 
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patients; (2) a lessening of the pain symptoms, in varying degrees, and complete disappearance of nocturnal 
pain; (3) functional improvement; (4) absence of radiological improvement (even a slight aggravation); (5) one 
patient suffered a relapse. The authors emphasize the contrast between the functional improvement and the 
lack of radiological improvement. (MFW /BSCP) 

424. 
CONTI, V. 

L'appareil osteo articulaire dans la maladie de la decompression chez les plongeurs autonomes. 
[The osteoarticular apparatus in decompression sickness of autonomous divers] . 
Bull. Medsubhyp. 5:4-5;May 1971. 

The author discusses terminology, finding such terms as "bends," "barotrauma tic osteoarthritis" and "osteo
articular caisson sickness" inaccurate in describing the type of decompression sickness that results in bone 
necrosis. He prefers the term "dysbaric osteoarthropathy." A case is cited of a 49-year-old diver who suffered 
from a painful shoulder several months after a decompression accident which necessitated recompression 
therapy. Radiography revealed a compact rounded osteosclerotic area in the humeral head. The treatment 
consisted of ordinary pain-killers and niflumic acid. A corticoid injection was not considered necessary and it 
is not wise to employ radiotherapy on a joint one bone of which contains a necrotic area. At the end of one 
year, the symptoms had regressed, but the radiologic image remained the same. Radiological examinations of 
17 divers revealed nine cases of bone structure amomalies and one dysplastic hip. These anomalies were of 
two types: (1) demineralization, consisting of very small rounded islets of decalcification in the femoral 
collar, and (2) osteoslerotic structural alterations. These preliminary studies indicate that pre-symptomatic 
bone necrosis is common in professional divers. The author believes that the question should be looked into 
further, to the extent that significant statistics could be established. Biological and radiological examinations 
should be made at the time of employment, followed by annual examinations and follow-up X-rays on areas 
demonstrating lesions. It is noted that no legal provision is made for divers in the event of bone necrosis, for 
treatment or compensation. (MFW /BSCP) 

425. 
COOK,J.C. 

Work capacity in hyperbaric environments without hyperoxia. 
Aerosp. Med. 41: 1133-1135; Oct. 1970. 

The high density in hyperbaric environments increases the work of breathing thus limiting the ventilatory 
reserve for strenuous exercIse. An attempt was made to assess the handicap imposed by this factor on work 
capacity unmodified by concurrent hyperoxia usually present when breathing air at high pressures. Eight men 
worked on a treadmill with increasing grades to exhaustion at 2 AT A and 3 AT A whereby the inspired O2 
tension was maintained eqUIvalent to that in the control tests breathing an at 0.83 ATA (Albuquerque). At 
2 ATA max. ventilation, work time and V02 max. were reduced to 63,83 and 95% respectively of controls. 
At 3 ATA the results were 38, 58 and 68% respectively. Mixed expired CO2 tensIOns rose markedly mdicating 
relative ventilatory msufficiency at the end of exercise under hyperbaric conditions. (Author's abstract) 

426. 
CORDONE, G., E. Mora and A. Salami. 

Sulla funzione acustica dei sub studiata con metodiche audiologiche varie. 
[Ear functIOning in divers, studies with various audiological techniques] . 
G. Ig. Med. Prevo 11 :70·80; Jan./June 1970. 

For this research 30 profeSSIOnal divers, members of the Fire Department SkindlVlng Corps ranging in age 
from 20 to 40 years with one to ten years divmg expenence, underwent a thorough ear exammation, 
including tonal standard audiometry, including recruitment; vocal audiometry (mtellIglbillty test); automatIc 
audiometry of the Von Bekesy type: the SISI test. EEG audIOmetry by a techmque developed m the authors' 
clinic, was carried ou t on the second day of testing. Data obtained by these methods were compared to 
discover variatIOns m the findings indIcated by the Yanous methods, and any correlatIOn between the findings 
and the duratIOn of dlVlng actlVlty. Results of the tests are given m detail m Table 1, p.75, Hearing loss was 
found in 12 subjects. The vanous tests YIelded SImilar results WIth only slIght YanatlOns. A correlatIOn was 
also found between mcidence of heanng loss and length of subaquatlc occupational activIty. These findmgs 
emphaSIze the mlportance of proper working condItIOns and proper exammatlOn of workers to screen out 
those predIsposed to audIOlOgical problems. The authors reproduce SIX audlOgrarns at the end of the article 
(p.76·80). (MEH/BSCP) 

427. 
COSTLOW, J.D. 

Underwater symposium. 
Eur. SCI. Notes 25:402; Dec. 31,1971. 
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Entire item quoted: The Biologische Anstalt Helgoland, Helgoland, West Germany, has recently announced an 
International Symposium for 20-24 September 1972 which may be of considerable interest to individuals and 
institutions with varying interests in the marine environment. The Symposium "Man in the Sea-in situ, 
Studies on Life in Oceans and Coastal Waters," is expected to include considerations of underwater observa
tions and experiments on microbial activities, algae, invertebrates, fishes, sharks, dolphins and whales, as well 
as a consideration of biocoenoses, ecosystems and/or zonations. A second major aspect will include problems 
and progress in the realm of "Underwater Aquaculture." The third major topic is the role of underwater 
technology in marine biological and fisheries research, including a consideration of manned underwater 
habitats and submersibles, recording and sampling devices and design of experiments as well as similar topics 
for unmanned devices. The fourth major topic will be medical aspects of underwater research, including 
human physiology. American scientists interested in more specific information on the Symposium should 
contact Professor Dr. Otto Kinne, Professor and Director, Biologische Anstalt Helgoland, Helgoland, 
Germany. 

428. 
COUSTEAU, J.-M. and C. Millet. 

Inner space: Man under the sea. 
Architect. Des. 39:206; Apr. 1969. 

Here the authors are primarily concerned with the psychological and environmental problems of underwater 
habitats. The following are some of the factors which complicate hfe in the sea: thermal instability, excessive 
humidity, lack of space. Boredom must be combatted, as well as psychological difficulties resulting from lack 
of privacy. The increasing demand for undersea workers employed on a more or less continuous basis renders 
more and more important the need for the type of habitat that IS designed with these problems partIcularly in 
mind. Distortion of the senses, lack of commUnIcatIOn with the outside world, possible disruption of cir
cadian rhythms, all contribute to the pOSSible occurrence of psychological upsets. Some degree of comfort 
and privacy, and some proVision for leisure activities must be provided. Architectural handling of the internal 
space of the habitat, in division of volumes, locatIOn of opeming and flexibility of planning, can have an 
important effect on sensory perception; in brief, the underwater habitat must be humanized if the dlver
worker is to operate effectively. (MFW/BSCP) 

429. 
COVEY, C.W. 

Measuring human tolerance to environmental extremes. 
UnderSea Techno!. 12:13-18;Mar. 1971. 

This report is the outcome of an interview with Dr. Christian J. Lambertsen, director of the Institute for 
Environmental Medicine at the University of Pennsylvania, where SIX environmental chambers can simulate 
atmospheric pressure to 2,000 foot depths. The Instltu te has been associated with the landmarks of progress 
made m undersea activity since 1964: the development of the first deck decompression chamber, the record
breakmg 432-foot dive with E.A. Link, in 1964, the subsequent 650-foot dive made by Ocean Systems and 
Esso, and the Tektite expenment. Recently, emphasis has been placed on "defming and overcoming the many 
phYSIOlogical and tOXicological effects involved in long-term, mtrogen-oxygen and helium-oxygen saturation 
dlVlng and decompressIOn." It is felt that depth itself is the ultimate limitatIOn and that eventually a depth 
will be reached at which respiratory exhaustion will be so severe that respiratory decompensation, with risk of 
death, may ensue. Mention is made of the experimentation with hyperbaric therapy, and the use of drugs 
under hyperbaric conditions. An International Data Bank of Environmental Medicine has been mstlgated. 
Senior Navy underwater phYSIOlogists and diving experts are trained there. The Undersea Medical Society was 
organized there. Dr. Lambertsen was instrumental in organIZing the first four Symposia on Underwater 
Physiology. A present goal IS a $3 million endowment fund to maintain a laboratory system available to all 
research groups mterested in underwater phYSIOlogy. (MfW/BSCP) 

430. 
COVEY,C.W. 

Simulated dives indicate man can work down to 5,000 ft depths. 
UnderSea Techno!. 12: 19-20; Sept. 1971. 

At the University of Pennsylvania Institute for Environmental Medicine, four men underwent a 25-day 
saturation dive. They were compressed m steps from 100, 200, 300, 400, 700, 900 and 1,200 feet of 
hydrostatic pressure. Physiological, neurological and performance studies were carned out at each step. These 
conSisted of pulmonary functions, CNS functions, temperature control, blood chemistry, blood cellular and 
flUid volume, immunological and endocrine factors. The chamber atmosphere was helium-oxygen throughout. 
SimulatIOn of mcreased depths was achieved by adding nitrogen or neon to the breathmg mixture to induce 
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density equivalent to helium at 2,000, 3,000, 4,000 and 5,000 feet. Neon was tolerated at all levels. There 
were no significant limiting changes with helium. With nitrogen, performance was severely hampered at 400 
feet, due to narcosis. Two problems occurred. First, when breathing gases other than helium in an ambient 
atmosphere of helium, severe itching occurred. Second, vertigo and nausea occurred with three of the men at 
1,200 feet; these conditions spontaneously cleared. Specific pressures were selected for each of the inert 
gases, so as to compare density effects on pulmonary and respiratory function. This made possible separate 
studies of narcotic, viscosity, density and hydrostatic effects; this aspect of the experiment allows for separate 
investigations of direct hydrostatic influences. (MFW /BSCP) 

43l. 
COX, R.A.F. 

An emergency plan for an offshore disaster. 
Practitioner 205:663-670; Nov. 1970. 

A general review of the necessary organization for handling offshore disasters. Set around handling a major 
disaster on an offshore drilling rig but the arrangements are applicable to any diving or habitat problem. 
Helicopters are suggested as the method of evacuation if weather permits. Casualties to be taken to the largest 
nearby hospital, and every survivor must be carefully examined, screened for injuries and carefully docu
mented. The doctors should be familiar with the situation and should be in communication with shore 
transportation and treatment facilities. An emergency kit is suggested. The Coast Guard are always ready to 
help. (CWS/BSCP) 

432. 
COYLE, A.J. and J.A. Eibling. 

The diver, the key to the ocean today. 
Battelle Res. Outlook 1(1):8-13; 1969. 

In this review article, the authors cover the following aspects of the subject: (1) Man and the diving environ
ment: (a) the problems of breathing mixtures-helium versus hydrogen and the problem of CO2 and other 
contaminants; (b) decompression, decompression sickness, and recompressIOn. (2) Deep diving techniques
the development of scuba, and the use of saturation diving, which enables the diver to stay submerged for 
long periods and then to undergo the same decompression period that he would have done for a dive of short 
duration; the simulated 1,000 foot saturation dives at Duke are mentioned, and it is noted that more work 
must be done before an actual underwater dive at this depth can be satisfactorily and safely accomplished; 
however, the exploration of the continental shelf (600 feet) is now a probability for the near future. 
(3) Other promising areas of research are life support and comfort control: vision and orientation are pro
blems facing the diver at 600 feet. More refined instrumentation for recordingphysiological and psychological 
data is needed. The development of rebreathing apparatus, whereby the dIver can rebreathe the mixture after 
the expired gas has been pased through a CO2 scrubber and enriched with oxygen is a step forward in 
economy and efficiency. Liquid breathing is being studied by Dr. Kylstra, as one possible way of eliminating 
lengthy decompression. The ultraSOnIC detection of bubbles during decompression, which could be a great 
deterrent to decompression sickness, is currently under study in the U.S., Canada, and the UK. Several 
methods of heating suits are described· electncity, hot water, and the use of substances with moderate 
freezing points and high heats of solidIficatIOn, so as to utilize the heat given off by the substance in going 
from the liquid to the solid state; research here is still in the exploratory stage. Communication and vIsIon are 
still areas that need much mvestIgatlOn. (MFW /BSCP) 

433. 
CRAIG, A.B., Jr. and M. Dvorak. 

Comparison of exercise in air and in water of different temperatures. 
Med. Sci. Sports 1: 124-130; Sept. 1969. 

ExerCIse m air and in water was studied using an orgometer whIch required the same type of muscle action m 
both enVIronments. The V02 for a given load was the same m air and in water or 30°C and 35°C and was 
hnearly related to the rate of work. In 25°C water V02 was 0.14 one/mm greater than under the other 
condItIons. In water respiratory frequency was sslightly greater than in all, but relationships between VE and 
V02 were not different. Temperature measurements dunng 30 min or work at 80 watts m one lean individual 
revealed that the mcrease of temperature m the external auditory canal (Tear) was directly related to the 
water temperature, but in an obese subject there was no such relationship. However, weIght loss dunng the 
exercise was related to water temperature m both subjects. Heart rate of the lean subject was slower m cool 
water than in all or warm water, but for the obese subject pulse rate did not correlate WIth the water 
temperature. Except for dIfferences related to thennal regulatIOn and the mechanICS of reSpIratIOn, responses 
to exerCIse are the same m water as those m all (Author's abstract) 
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434. 
CRAIG, A.B., Jr. 

Heat exchange between man and the water environment. 
In: Lambertsen, C.1., ed. Underwater physiology. Proceedings of the fourth symposium of 

underwater physiology, pA25-433. New York, Academic Press, 1971. 

The Ama of both Japan and Korea are able to work in cold water and m fact show such compensatory 
adaptatIOns as a 30% increase m basal metabolic rate during the winter months. The swimmers of the English 
Channel also withstand cold for long periods, but here the heavy exercise helps maintain body temperature. 
Shivering IS an important body defence mechanism and requires two conditions-a low central temperature 
(below the "set pomt") and a peripheral stimulus. A most interesting finding IS that in an arm immersed in 
cold water the blood flow to the arm is almost completely occluded and thus under these conditions of 
vascular occlUSIOn the only heat lost from the forearm was produced locally." ... People can work success
fully m a cold water environment." (CWS/BSCP) 

435. 
CRISCUOLI, P.M. and G. Albano. 

Neuropsychological effects of exposure to compressed air. 
In: Lambertsen, C.J., ed. Underwater physiology. Proceedings fo the fourth symposium on 

underwater physiology, pA 714 78. New York, Academic Press, 1971. 

All the experiments tend to underline the fact that the neuropsychological effects of exposure to compressed 
air appear to be hke a polymorphous syndrome. The symptoms of N2 narcosIs are more apparent at low au 
pressures (up to 12-15 atm abs) than are other effects of the au. Under greater pressures, the neurotoxic 
effects of exposure to the O2 in air-e.g. the neuronic hyperexcitability manifested in behavior, EEG records, 
and the psychomotor tests-are already detectable at 10 atm abs and can terminate m an epileptiform seizure 
of O2 tOXICity. This syndrome IS predictable, and can be eased by a lowering of the convulsive threshold by 
the blockade of mhibitory synapses through N2 narcosis. Carbon dioxide retentIon resultmg from alveolar 
hypoventilation during work m compressed au causes the entire constellation of symptoms to worsen. 
(Author) 

436. 
CRISP, M.H. 

A study of the two-flow model of light ill the sea. 
Monterey, Calif., Nav. Postgrad. Sch., Thesis, 58p. June 1970. 

The prinCiples of invariance form the foundation of the study of irradlance fields in the sea. By review of the 
existing theory, it is shown how these principles may be applied to 1ffibedded layers to derive complete 
reflectance and transmittance factors for the containmg layer. These complete factors in tum yield the 
desired madiance fields. They are also used to develop local invariance principles and the associated local 
transmittance and reflectance factors. Differential equatIOns for reflectance and transmittance are developed, 
based on these local factors, and in tum are used in numerical computations of the reflectance and transmit
tance factors for arbitrarily deep layers of water. Boundary conditions on the upper and lower surfaces of the 
layer are chosen so that the complete reflectance and the complete transmittance factors generate the 
irradiances of the appropriate light field. Numerical computations are based on real data for eight natural 
media. To study the dependence of the hght filed on extreme cases of the optical properties, two hypotheti
cal cases are also considered. (Author's abstract) (STAR) 

437. 
CROSS, M.H. and R.T. Houlihan. 

Sympathoadrenomedullary response of the rat to high oxygen exposures. 
J. Appl. Physiol. 27(4):523-527; 1969. 

The response of the sympathoadrenomedullary system of adult male rats mcreased O2 tensions ranging from 
460 mm Hg P02 at ambient pressure to 4,500 mm Hg P02 was studied. The catecholamines, norepinephrine 
and epmephrine were measured m the adrenal gland, hypothalamus, serum, and urine by the trlhydroxyindole 
fluorimetnc method after toxic and nontoxic exposures. As reflected by these catecholamine levels, rats 
initially react to increased oxygen tensIOns by an adrenergic nerve depression which enables the animal to 
adapt to less severe environments (460 mm Hg P02) With no adverse effects. As the oxygen environment 
becomes fatal (690 mm Hg P02) it causes a sustained sympathetic outflow and concomitant release of 
excessive adrenal epmephrine. At higher oxygen pressures, the sympathetic centers are vigorously stimulated, 
neurogenic seizures are precipitated, hypothalamic norephinephrine becomes depleted, and a massive epineph
rine release occurs. The data support the hypothesis of sympathetic nervous system participation in oxygen 
toxiCity. (© BA) 
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438. 
CRUMP, N.L. and T.T. Bartels. 

Toxic gas contaminants in enclosed environments. 
Contam. Contr. 9:20-23, 25; Jan. 1970. 

Development of a device for collecting samples of toxic gases from enclosed atmospheres and quantitatively 
determining the concentration of contaminants by analytical instrumentation. This unit is fabricated from a 
two-liter round-bottom glass flask and is equipped with two die-arm Teflon-plugged stopcocks angled at 90 
degrees. The third side-arm carries a stainless steel fitting in which a rubber septim is fitted. The two 
stopcocks are used as inlet ports for collecting the sample, purging the system and cleaning. The rubber 
septim serves as a port for syringe withdrawal of the sample. (ZW) (Aerosp. Med.) 

439. 
CULBERTSON, T.L. 

Sea testing of divers' air hose and comparison to analytical results. 
U.S.Nav. Civil Eng. Lab. Rep. NCEL-TN-1l38, 28p. April 1971. 

(AD 726,159) 

Data from sea tests performed on 1/2 inch and 3/* inch ID divers' hose were compared to and found 
agreeable with the results of an analytical model of air flow in a diver's hose. Assured of the validity of the 
analytical model, peak aIr flow rates were analyzed in 3/8 ince ID hose and found not near choked flow 
conditions. It was concluded that 3/8 inch ID air hose could supply enough air to support a hard working 
diver at a 300 ft depth; however, with increasing depths, there is a requirement for increased input air 
pressure. (Author's abstract) (GRA) 

440. 
CURRIE, W.D., R.M. Geiein, Jr. and A.P. Sanders. 

Effects of hyperbaric oxygenation on metabolism. V. Comparison of protective agents at 5 
atmospheres 100% oxygen. 

Proc. Soc. Exp. BioI. Med. 132(2):660-662; 1969. 

Among groups of rats exposed to 100% oxygen at 5 atmospheres pressure for prolonged penods, pretreat
ment with systemic glutathione afforded maximum protection agamst cerebral manifestations of oxygen 
toxicity. This was interpreted to represent combined -SH and metabolite (glutamate .... GABA .... succinate) 
protection. The -SH group protection, as evidenced in similar experiments with cysteine, was not as effective 
as that prOVIded by the metabolites' succinate, glutamate, and GABA. The acid-base buffer Tris was less 
effective than the ·SH group protectors, or GAB A, glutamate, or succinate. Glucose and malate provided no 
protection agaInst oxygen toxicity. (JWS) (© B.A.) 

441. 
CURRIE, W.D., R.M. Gelein, Jr. and A.P. Sanders. 

Effects of hyperbaric oxygenation on metabolism. VI. Efficacy of protective agents at 5, 7, 9, 
and 11 atmospheres of 100 per cent oxygen. 

Proc. Soc. Exp. BioI. Med. 133: 103-105; Jan. 1970. 

At 5,7,9 and 11 ATA of 100% O2 ' Cysteme+ succ10ate offers the greatest protection agaInst O2 toxIcIty. 
Succinate is the most effective single compound for protection against O2 toxicity. The faIlure of GSH 
[glutathione] to sustaIn Its degree of protectIon at 7, 9, and 11 ATA is thought to be due to 10sufficlent time 
available to permit conversion of GSH to succinate due to the increased severity of stress. The aCId base 
buffer, Tris, was less effective at 7, 9 and 11 ATA than -SH group protectants. Malate, an NAD-hnked 
su bstrate offers no protection agaInst O2 toxIcIty. (Au thor's abstract) 

442. 
CURRIE, W.D., R.S. Kramer and A.P. Sanders. 

Effects of hyperbaric oxygenation on metabolism. VII. Succlllate protection against oxygen 
toxicity III large animals. 

Proc. Soc. Exp. BioI. Med. 136:630-631; Feb. 1971. 

The authors report the results of expenments uSing sodIUm succ10ate as a protectIve agent agaInst oxygen 
toxicIty. Dogs were 10jected 1Otravenously WIth 8 mm/kg of D.4M sodium SUCCInate, pH 6.4, for 50 mInutes 
before, and dunng exposure to 1007< oxygen at 40 psig. Some dogs were gIVen compazIne 10 addItion to the 
succinate. The time to convulSIOns was conSIderably lengthened by the use of succ1Oate, protection ratIOs 
ranging from 1.20 to 5.63. In the dogs gIVen compaz1Oe, no protectIOn ratio was under 2.0 and the hIghest 
was 6.21. The results indIcate that sodIUm SUCCInate would be of value as a protectIOn agent for humans 
expo~ed to hyperbarIC oxygen. (MrW /BSCP) 
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444. 
DAHLGREN, S.E. and S. Josephson. 

Pulmonary air embolization in the dog. Postmortem findings. 
Acta Path. Microbiol. Scand. 78(Sec.A):482488; 1970. 

The effect of acute pUlmonary air embolization on lung morphology was investigated in 28 dogs. In 16 
animals, no lesions were observed. In 12 dogs, a slight oedema formation was found on hIstological examina
tion only. No relation to the pUlmonary artenal pressure increase was detected. Arterial hypoxaemia had 
appeared in oedematous as well as non-oedematous dogs. Thus, pulmonary oedema did not seem to depend 
on pulmonary artenal pressure rise or to contribute to the arterial hypoxaemia after lung embolization with 
air. (Authors' abstract) 

445. 
DANIELL, A.F. 

Progress on the Cammell Laird Sea Bed Vehicle. 
In: Proceedings of a meeting of the Society for Underwater Technology, Ltd., London, Apnl 

1970, 4p. Published by the Society. 

The main features of the desIgn of the Sea Bed Vehicle are. two-section pressure hull, diver lockout and 
support to 600 feet; surface or sea bed operatIOn, with smker/wmch system for vertIcal transfer; umbilIcal 
connection to surface providmg power and commumcations; on-board conversIOn of electric to hydraulIc 
power, provldmg propulsion and power take-off facility; buIlt-in lIfe support. Dunng the course of construc
tion, the following modIficatIons were decided upon, mcreased payload; reduced power take-off facilIty; 
eliminatIOn of trim system; modificatIOn of lIfe support system, increase m all-up weIght; modification to 
exostructure envelope. The project "combmes a major development of divmg habitat design WIth a new form 
of underwater vehicle." The pressure hull has been tested at 600-ft depth m Lock £'yne. Electncal and 
hydraulic systems have been mstalled. Basm trials were planned to prove the power tram, steering, controls 
and wmchmg system, m the summer of 1970. A second senes of basm trials would test the dIvers' lockout 
system. Sea tnals and workmg up of the operating and diving crews would follow the basm trials. 
(MFW/BSCP) 

446. 
DANIELL, H.B. and E.E. Bagwell. 

Effects of high oxygen on coronary flow and heart force. 
Amer. J. Physiol. 214: 1454-1459; June 1968. 

StudIes m open-chest dogs were undertaken to assess the effects of abrupt changes in msplIed oxygen tensions 
on the relatIOnshIp between isometric systolic tension (1ST) and coronary flow (CF). Changmg the inspired 
oxygen concentration from 25 to 100% resulted m consistent and equivalent reductions m 1ST and CF with 
alterations In CF preceding those of 1ST. These changes were not abolished by alpha, beta, or complete 
sympathetIc blockade. Although the alterations In CR and 1ST were simIlar both In dlIection and magnitude, 
they were not related as to cause and effect. Expenments in which CF was maintained constant by pump 
perfUSIon showed that, when O2 tensIOn was increased, 1ST decreased to the same degree as before. These 
data support the view that alteratIOns m CF are not entirely dependent on myocardial oxygen demands but 
that there is some intrinsic component of the coronary vessels sensitive to alterations in O2 tensions. It IS 
further suggested that the observed decreases in 1ST at high O2 tensIOns are manifestatIOns of early oxygen 
toxicity. (Au thors' abstract) 

447. 
DANON, D., Y. Marikovsky and R. Loewentstein. 

Effects of oxygen toxicity on biophysical characteristics of rabbit erythrocytes. 
In: Aerospace Medical AssociatIOn. Preprints of scientific program, 1970. Annual scientific 

meeting, St. Louis, April 27-30, 1970, p.114-115. Published by the AssociatIOn. 

PrelIminary expenments IndIcated that by maIntaInIng expenmental ammals in (0 to 100% oxygen at atmos
phenc pressures for 24 hours or more, there IS a change In the age dlstnbutlOn of thelI red blood cells The 
resultIng Increased proportIOn of cells that are In the process of becomIng apparently senescent mIght be 
useful In the study of structural changes and thelI relatIOn to the decline m enzymatIc actIVIty of senescent 
cells. The red blood cells may also serve as a convement "biopsy" for evaluatIng the damage caused to the cell 
membranes by the resplIatlOn of almost pure oxygen. In the present study the modIfied red blood cells of 
rabbIts submitted to high oxygen envIronment were tested by vanous methods In an attempt to IdentIfy them 
eIther as prematurely old or as detenorated cells. It IS concluded that exposure of rabbIts to hIgh oxygen 
concentratIOn produces damage to the red cell membranes, resultIng In an increased proportIOn of "structur
ally old" cells. (Authors' abstract) 
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448. 
DANZIGER, R.E., T.L. Sallee, D.E. Uddin, E.T. Flynn and I.M. Alexander. 

Case of mumps during hyperbaric exposure. 
Aerosp. Med. 42: 1335-1337; Dec. 1971. 

Mumps virus infection without parotitis was observed in one member of a four·man U.S. Navy diving team 
during a IS-day 60(Hoot chamber dive. As part of a biomedical program, blood samples were obtained 
periodically throughout the dive. This report details the clInical course of the disease, the biochemical changes 
that occurred, and the serum viral titer studies. There were no apparent differences between mumps in the 
hyperbaric environment and mumps at ambient pressure. (Authors' abstract) 

449. 
D'AOUST, B.G. 

The role of lactic acid in gas secretion in the teleost swimbladder. 
Compo Biochem. Physiol. 32(4):637-668; 1970. 

[The high partial pressures of II gases in the swimbladder of marine teleosts, amounting to several hundred 
atmospheres in some species raises some intriguing questions regarding not only the mechanism of gas 
secretion but also the cellular adaptations which must exist in the sWim bladder tissue which is able to 
function under oxygen tensions which are fatal to other organisms and to the fish itself.) Existing evidence 
for the mechanism of gas secretion into the sWlmbladder of fish suggests that the lactic acid is produced by 
the gas gland tissue m the presence of high oxygen pressure and is responsible for the "smgle concentrating 
effect" which is multiplied by counter-current blood flow through the rete mirabtle to produce the necessary 
gas pressure. The catabolism of the gas gland tissue of the vermilion rockfish, Sebastodes miniatus, a species 
whose ecological depth range extends down to 200 m, was investigated under O2 pressures up to 51 atm. 
Lactic acid was produced by the tissue throughout the range of pressures investigated, and no evidence of a 
Pasteur effect was found. CO2 production by the tissue was similar and very low under both O2 and N2 and 
suggested that CitriC acid cycle enzymes and OXidative phosphorylation systems were very weak m this tissue. 
The maximum glycolytic rates observed were too low to account for pre· and post'rete differences in lactate 
concentration observed by other workers, and glycogen levels in the gas gland tissue (0.02 mg/mg dry wt.) 
could produce the observed arteriovenous differences m lactate for only a few mmutes. The essential role of 
lactic acid in gas secretion was supported by injecting oxamlc aCid, a competitive inhibitor of lactic dehy· 
drogenase, mto the sWlmbladder of deflated fish; statistically sigmficant differences m control and experimen· 
tal groups m both amounts and relative percentages of gases secreted were observed. (© B.A.) 

450. 
D'AOUST, B.G. 

Hyperbaric oxygen. 
Science 169:704·705; Aug. 14, 1970. 

The author cntlclZes the expenment With cerebral cortex slIces, carried out by Joanny and Comol (Science 
167: 1508-1510; Mar. 12, 1970). He admits that they present evidence of the involvement of lIpid peroxides 
and the inhibition of the productIOn of adenosine tnphosphate by hyperbariC oxygen, but he chums that their 
findmgs are not clearly demonstrated. (MFW/BSCP) 

451. 
D'AOUST, A., G.C. Bate and D.T. Canvm. 

Effect of O2 concentratIOn and reference cell CO2 content on the cahbration of mfrared CO2 
gas analyzers. 

Can. J. Bot. 49(2):317-319; 1971. 

When an mfrared CO2 analyzer was calibrated With a gas mixture contaming 21% O2 m the reference and 
measunng cells and then measurements performed With the same gas mixture With mcreased O2 content III 
the measunng cell, an apparent mcreased response was obtamed to a particular CO2 concentration. This 
apparent mcrease was not due to mcreased sensItivity but was due to an mcrease III the "zero" posItion of the 
analyzer The "zero" posItion of the mfrared CO2 analyzer decreased as the CO2 concentratIOn of both 
reference and smaple cells was Illcreased. (© BA) 

452. 
D'AOUST, B.G. 

Natural resistance to oxygen pOlsomng. 
In: Lambertsen, C.1., ed. Underwater phYSIOlogy. Proceedmgs of the fourth symposium on 

underwater physIOlogy, p.23-32. New York, AcademiC Press, 1971. 
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It IS Important to distinguish between two qUite different quesnons regardmg the response of organisms to 
oxygen: what makes them 02-sensative, and what renders them 02-reslstant? Two resistant systems were 
studied the gas concentrating mechanism in the sWlmbladder of fish, which funcnons under HPO; and the 
other, that part of the photosynthetic apparatus of plants which produces oxygen photochemically. The 
nssue of the swimbladder IS excellent for use m the study of many cellular aspects of high oxygen pressure; 
and the light-induced proton pump IS a subcellular membrane system that operates under hyperoxic condi
tions. (CWS/BSCP) 

453. 
DAPPER, D.L. 

Study program to define a medical and paramedical investigation of man in a closed ecological 
environment. Vol. 2:Annotated bibliography. 

Denver, Col., Martin Marietta Corp., MCR-70-227, 435p. June 1970 
(N70 40,677) (NASA-CR-108,598) 

This annotated bibliography contams 821 references which are conSidered representative of the literature 
concerned With man and animals in closed ecologies and m space simulated enVlIonments. These arncles focus 
on the years 1960 to Apnl 1970. In order to proVide a contrast, references have also been mcluded on tOpICS 
not mfluenced by aerospace environmental conditIOns. The bibliography is diVided mto space cabm, closed 
ecological chamber and life support systems; bIOlogical functIOn and regulatIOn; microbIOlogy; related sClen
nfic diSCiplines; and safety measures. [A few CitatIOns have some beanng on diving and underwater medicine] 
(Author's abstract). 

454. 
DAVIDSON, J.K. and P.D. Griffiths. 

Caisson disease of bone. 
X-ray Focus 10(1):2-11; 1970. 

The au thor gives a bnef history of past findmgs regarding bone necrosIs related to compressed alI work or to 
dlVlng. It is noted that while the condlnon occurs less frequently With divers, the lesions are identical With 
those found m compressed air workers. It also occurs rarely m aVIators. Bone necrosIs can be recognized 
histolOgIcally Within a few days, by the acellularlty of the bone marrow and later by the absence of osteo
cytes in the bone lacunae. It cannot be detected radIOlogically until partial revasculanzatlOn has taken place, 
when granulation tissue grows from the marrow spaces of healthy bone mto necronc marrow, often accompa
nied by the depositing of new bone on the surface of dead bone trabeculae, resulting in an mcrease m 
radiographic density. Bone lesions from caisson disease are usually distinguishable from bone islands; the 
former consist of areas of bone with increased radiographic density and ill-defined margms, while the latter 
are compact, well-defined and generally unchanging. The only joints known to become secondarily affected 
are the hip and the shoulder. The two main groups of bone lesions are (1) Juxta-articular and (2) head, neck 
and shaft lesions. The fonner are potennally disabling; they may consist of (1) dense areas with an mtact 
articular cortex, (2) spherical segmental opacities, (these two types are the most common), (3) linear opacity; 
(4) structural failure. This occurs when the articular cortex collapses into the underlying necronc bone; 
radiological appearance may show a translucent subcortical band, collapse of the articular surface, or seques
tration. Osteoarthntis with osteophyte fonnation usually follows structural failure. The head, neck, and shaft 
lesions can consist of (1) dense areas, (2) irregular calcified areas (the most common type), (3) translucent 
areas or cysts, or (4) cortical thickenmg. In speakmg briefly of treatment, the author states that attempts to 
revascularize the necrotic bone by grafting are not usually successful; in severe cases, excision of the femoral 
head and msertion of a metal prosthesIs is often satsifactory. In the case of gross Jomt disability, arthrodeSIS 
of the hip or shoulder will relieve pain, and can be employed successfully when the opposite Jomt IS nonnal. 
(MFW/BSCP) 

455. 
DAVIDSON, J.K. and P.D. Griffiths 

Caisson disease of bone. 
Nursing Times 67: 1049-1052; Aug. 26,1971. 

The author states that decompression Sickness m general has become well controlled through widespread 
understanding of recompression therapy. What he tenns "caisson disease of bone" is not so easily controlled, 
and is now considered the greatest danger of the hyperbaric environment. It is noted that m a group of 54 
experienced compressed-air workers, 50% showed radiological evidence of bone damage; in a group of 200, 
9.5% had Juxta-articular bone lesions. A brief review of the literature is given, citing specific cases. In the case 
of the shoulder joint, pain usually appears suddenly, while in the hip it is more gradual. There are great 
individual differences in the progress of the lesions-some become disabling within 18 months of the first 
exposure to compressed air and others, radiographically similar, will remain stanc for many years. The most 
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satisfactory treatment in seriously disabled cases is excision of the defonned head and insertion of a metal 
prosthesis. Arthrodesis will relieve pain and can be used satisfactorily if the opposite joint is nonnal 
(MFW/BSCP) 

456. 
DAWSON,A. 

Regional pulmonary blood flow in sitting and supine man during and after acute hypoxia. 
J. Clin. Invest. 48(2):201-310; 1969. 

Regional pulmonary blood flow was measured by external counting of intravenously injected 133 Xe during 
20 min of breathing 14.2% oxygen and during 20 min of recovery from hypoxia. Sixteen nonnal human 
volunteers were studied, nine sitting and seven supine. During hypoxia there was a slight but significant 
increase in relative perfusion of the upper portions of the lungs in both the sitting and supine subjects. During 
recovery from hypoxia, blood flow distribution differed significantly from the control. The erect subjects 
showed increased relative perfusion of the lung bases and the supine subjects showed increased relative 
perfusion of the upper zones. Comparison of the distribution of inhaled and intravenously injected isotope 
showed that in the sitting subjects the altered distribution during hypoxia tended to make alveolar oxygen 
tension more unifonn. In the supine subjects, however, the shift in blood flow increased the perfusion of the 
regions with the lowest ventilation/perfusion, tending to accentuate uneven alveolar oxygen tension. There
fore it does not seem that the altered blood flow distribution during hypoxia was due to selective vasocon
striction in the regions of lowest alveolar oxygen tension, but rather that vasoconstriction was greatest in the 
lower lung zones because the vessels there are more responsive to hypoxia. During mild acute hypoxia, 
vasoconstrictive tone does not seem to effectively match ventilation and perfusion. The altered distribution of 
pulmonary blood flow during recovery from hypoxia suggests the occurrence of posthypoxic vasodilation. 
Failure to consider this possibility may lead to erroneous interpretation of pulmonary hemodynamic measure
ments made after the inspired oxygen concentration has been changed. (Author's abstract) 

457. 
DAWSON, C.A. and S.M. Horvath. 

Swimming in small laboratory animals. 
Med. Sci. Sports, 2:51-78; Summer 1970. 

This article is divided into five sections as follows: I. Swimming as a test of perfonnance: (A) Swim to 
exhaustion; (B) Swimming speed in channel; (C) Maze swimming. II. Factors affecting swimming: (A) Water 
temperature; (B) Addition of weights; (C) Surface tension and trapped air; (D) Training and learning; (E) Psy
chological; (F) Species differences (G) Sex. III. Use of swimming perfonnance tests: (A) Pharmacology: 
(B) Diet and nutrition. IV. Physiology during acute swimming stress: (A) Metabolism; (B) Cardiovascular 
system: (C) Nervous system; (D) Fydocrine system; (D) Diet; (E) Pathology. The article is followed by three 
tables: Table 1 shows the effects drugs on swimming perfonnance, Table 2 shows the effects of diet on 
swimming perfonnance, and Table 3, shows the effects of repeated swimming on skeletal muscle enzymes. 
There is a bibliography of 254 references. (MFW /BSCP) 

458. 
DAWSON, C.A., R.B. Roemer and S.M. Horvath. 

Body temperature and oxygen uptake in warm- and cold-adapted rats during swimming. 
J. App!. Physio!. 29:150-154; Aug. 1970. 

Oxygen uptake, rectal temperature, and swimming time were measured on warm-adapted rats (24.5°-25.5°C) 
swimming in 16°, 22°, and 37° C water and on cold-adapted rats (2° _3° C) swimming in 16° and WWO C water. 
The warm-adapted rats became exhausted after about 13 and 21 min in 16° and 22°C water, respectively, 
while m 37°C water they swam 30 min with no indication of exhaustion. The cold-adapted rats swam for 
about 13 and 29 min in the 16° and 22° C water, respectively. The difference between cold-adapted rats and 
controls was statistically significant (PHO.02) only for the 22° C swims. In both warm- and cold-adapted rats, 
the rectal temperature at exhaustion was about 27°C and 26°C for the 22° and 16°C swims, respectively. In 
the warm-adapted rats the oxygen uptake stabilized at about 54 ml/kg.min to about 63 ml/kg.mm regardless 
of water temperature. In the 37°C sWims the oxygen uptake stabilized at about 54 ml/kh.min, but in the 16° 
and 22°C swims the oxygen uptake fell as the body temperature fell (approximately 29 ml/kg.min.oC fall in 
rectal temperature). The cold-adapted rats were able to main tam an oxygen uptake 30% greater than the 
warm-adapted rats in the 16° and 22°C water retardmg the fall in body temperature and increasing swimmmg 
time. (Authors' abstract). 

459. 
DAWSON, D.A., E.R. Nadel and S.M. Horvath. 

Arterial blood and muscle lactates during swimming in the rat. 
J. App!. Physio!. 30:322-327; Mar. 1971. 
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Arterial blood samples for lactate, pyruvate and glucose analysIs, and gastrocnemius muscle samples for 
lactate analysis were obtained from rats swimming in 22° and 37°C water. Rats became exhausted after about 
23 min of swimming in 22°C. All animals were able to complete a 30 min swim in 37°C water with no signs 
of exhaustion. In 37°C water, blood lactate increased from about 1.8 to about 5.2 moles within the first 
three min of sWimming, but had fallen to 3.3 and 2.3 mmoles after 15 and 30 min respectively. Muscle and 
arterial blood lactate concentrations'were similar. In the 22°C swims there was a greater initial increase in 
blood lactate to about 10.5 mmoles at three min, decreasing with swunming time at about the same rate as in 
the 37°C water swims. Although muscle lactate was significantly higher than the arterial blood in 22°C water, 
the changes in muscle lactate paralleled those in arterial blood. Since both blood and muscle lactate were 
decreasing as exhaustion became imminent in the 22°C water it would appear that a progressive shift toward 
increased anaerobic metabolism did not occur in the 22°C sWims. In both 22°C and 37°C water arterial blood 
pyruvate increased during the first three min of swimming and then showed little change. Blood glucose levels 
were maintained throughout the swims. (Authors' abstract) 

460. 
DAWSON, J.W. 

Vehicle development and operations-Europe. 
In: Marine Technology 1970. Preprints. Vol. 1, p.263-267. Washington, D.C., Marine Technolo

gy Society, 1970. 

This article reviews the contnbutions of various European countnes to all phases of manned submeISIbles. In 
Germany, the emphasiS has been on manufacturing for export, sophisticated hfe support equipment, as well 
as pressure chambers and diving bells. Their sole important national program has been the research carned out 
at 20 and 100 meters in the habitat Helgoland in the North Sea. In the Netherlands, Royal Dutch Shell was 
responsible for the unsuccessful experiment Capshell, in which the transition from research to operation was 
premature. An Important contribution of the British IS the development of Side-scan sonar. The submeISIble 
"I':tsces" with Its mother ShiP, Vickers Venture, fitted With unusually rigged and effective launch and recovery 
equipment, and the unfinished sea-bed vehicle, which is a somewhat mobile working platform on the ocean 
floor, completely novel in design, are briefly descnbed. The recently refurbished "Pegasus" IS a highly 
sophisticated and practical working vehicle m the field of underwater Inspection. Italy has been active m the 
manufacture of dlving systems, bells and hardware. France has been active in the manufacture of diving 
systems and dlvmg bells. SWitzerland has contnbuted research into the medical and psychological problems of 
divmg, and design of hfe support equipment. Special mention IS made of the research mto the use of multiple 
mert gas mixtures. (MFW/BSCP) 

461. 
DECOMPRESSION SICKNESS PANEL, MEDICAL RESEARCH COUNCIL. 

Decompression sickness and aseptic necrosis of bone. Investigations carried out during and after 
the construction of the Tyne Road Tunnel (l962-1966). 

Brit. J. Ind. Med. 28: 1-21; Jan. 1971. 

This paper descnbes investigations into the health of compressed air workers during and after the construc
tion of a road tunnel under the River Tyne. Altogether 641 men were exposed to the compressed air 
environment over a period of approxlffiately 31 months. The maximum working pressure was 42 psig (289.6 
kN/m2), and the overall decompression sickness rate for work at pressures of 18 psig (124.1 kN/m2) and 
above was 2%. RadIOlogical examinatIOn of the chest was carried out on 183 men to detect lung cysts but 
only one was found. Thus lung cysts were not shown to be a common factor m the causation of decompres
sIOn Sickness but the pOSSibility of small sub-radIOlogical collections of trapped 3lf bemg mvolved was not 
excluded. Radiological examinations of the shoulders, hips and knee Jomts were carried out on 171 men. 
There was evidence of aseptic necrosis in one or more bones of 44 men (26%). Fifteen of the men With 
defimte leSIOns of aseptic necrosIs of bone and seven of the men With suspected lesions had never worked In 
compressed au before this contract. The remainmg 14 men With definite leSIOns and the eight with suspected 
lesions had worked elsewhere m compressed air pnor to thiS contract, but a defimte lesion In one of these 
men and a suspected leSIOn m another can almost certamJy be attributed to then work m compressed alI on 
thiS contract Although most of these men were stJIl symptomless three years after the end of the compressed 
air work, four were partially disabled even after surgIcal treatment. There was a statistically slgmficant 
correlatIOn between a man's fatness as measured by the Harpenden sklnfold caliper and the number of attacks 
of bends which he subsequently suffered, but there was no correlation between fatness and the development 
of a bone leSIOn. Although It appeared that at first sight decanting was associated With a lower bends rate than 
conventional decompression, detailed statistical analysis showed thiS to be a false relatIOnship. Nevertheless, 
decanting is no more liable to give rise to the bends than conventional decompressIOn. After carrying out a 
therapeutic compression there is a dlstmct advantage to be gamed by stopping the rapid phase of decompres
Sion at half the maximum gauge pressure required for the rehef of symptoms instead of half the absolute 
pressure. ObservatIOns were made on the effect of mmor divergences from the statutory decompressIOn table, 
dermatitis In tunnellers, and nOise levels at the working face and the medlcallocks. Evidence IS presented to 
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suggest that timed decompressions should start when the working pressure reaches 14 psig (96.5 kN/m2). At 
present the Medical Research Council Decompression Sickness Panel organizes periodic radiological examina
tions of the major joints of compressed air workers on a voluntary basis through its Decompression Sickness 
Central Registry at the University of Newcastle upon Tyne. It is felt that compulsory radiography of the 
joints of all compressed air workers should be introduced as part of the statutory regulations for work in 
compressed air. (Authors' abstract) 

462. 
DeFRlEZ, H.H. and P.G. Mikalaj. 

Two-man communications, air-bubble chamber. 
Mar. Technol. Soc. J. S:14-16;Sept./Oct. 1971. 

An air-bubble chamber that permits verbal communication between divers has been built and tested at a 
working depth of 60 feet. The device consists of a hood, anchored to the ocean bottom, which contains about 
nine cubic feet of trapped air. Significant features include low initial cost, simplicity of design and construc
tion, and an automatic purge system. (Authors' abstract) 

463. 
DeLAUZE, H.G. 

Deep-diving for the offshore industry and its future in the next decade. 
In: Proceedings of a meeting of the Society for Underwater Technology, Ltd., London, Jan. 5, 

1970, 26p. Published by the Society. 

The author starts with a clear and reasonably detailed discussion of the physiological problems connected 
with diving. A list of safe, "no decompression" times at depths from 16 m to 180 m are given. The work of 
Ocean Systems in the United States, SSOS (subsidiary of Shell) in Italy, and Comex in France, in developing 
decompression tables and hyperbaric chambers is praised. Com ex. at time of writing, was handling one-third 
of the world market in operational and industnal diving. The diving turret is used to lower the diver to the 
work site, where he then pressurizes the capsule to the ambient atmosphere; when the task is fimshed he 
re-enters, is brought to the surface where the turret IS mated to a decompression chamber. The technological 
details of these facilities are described. The short duration deep dive, the "bounce" dive, can be made with 
safety only ten times in a month; this works out to about three to six hours of bottom time m a month. The 
development of saturation diving and the surface saturation technque are discussed. The early experimental 
Ludtons 1, 2 and 3 are described. The divers lived at 95 m and worked at 150 m (simulated) for four hours 
each day m LudlOn 3. Janus operated at the same depths. The divers were pressurized to 16 bars when they 
went to work site pressure, and were decompressed to 10.5 bars when they returned to the habitat pressure. 
In discussing inert gas narcosIs the author states that the narcotic properties of gases are not related to their 
densities, as previously thought: this IS indicated by the narcotic effects of the extremely hght hydrogen. The 
operative factor is beheved to be thelf pharmacodynamic activity -their grease/water solubility ratio. By this 
ratio, hehum and neon demonstrate the lowest values, and they are m fact the least narcotic of gases. Helium 
may contnbute to the phenomenon of eXCitation at high pressure because it IS an eXCitant, while the other 
inert gases are depressants; it is also possible, however, that the excitation IS caused by the pressure itself, and 
helium Simply fails to obstruct It. It has been discovered that m very deep dives, the high pressure nervous 
syndrome (hpns) can be modified by substituting hydrogen for helium, or by adding mtrogen to it. The deep 
Physalla dives, carried out by the author and Dr. Brauer, culmmated in a depth of 365 m using an oxygen
mtrogen-hehum mixture; these experiments demonstrated that man could live and work effectively at 300 m. 
At the time of writing, it was believed that the safe limit with heliox was around 360 m. These experiments 
showed that the higher the pressure, and the faster the rate of compression, the more marked were the CNS 
effects. Manifestations of the hpns are described; primarily, they are (1) helium tremor, (2) declme of vigi
lance, and (3) modificatIOns m the EEG, consisting mainly of the onset of sleep traces and increased theta 
wave activity. The chief dlstmctlon between heavy gas narcosis and the hpns IS the marked EEG modification 
of the latter, which serves as a valuable alarm signal before outward symptoms are mamfest. The Hydra 
expenments were designed to test the use of hydrogen. Despite long preparatIOn, they were not entirely 
successful. The forced curtailment, by cold, of the excurSIOn from the turret mto the bell, caused the CO2 

level m the turret to become excessive. Further tests of hydrogen usmg animal subjects and Isolated organs 
were deSigned to develop fundamental knowledge regardmg the bIOlogical power of mert gases. Future plans 
are outlined, mcludmg long-duratIOn hydrogen dIVes m the sea. Planned habitats and submersibles are de
scnbed. (MFW!BSCP) 

464. 
DELONCA, G. 

Considerations sur les manoeuvres dltes d'equilibration de l'oreille chez Ie plongeur. 
[ConsideratIOns on the so-called equilibratIOn maneuvers of the ear 111 the diver]. 
Bull. Medsubhyp 3: 10-14; Sept. 1970. 
(Also 111 L'HUIlher, R.-J., cd. Medic1l1e de plongee. Gaz. Hop. 35: 1024-1027. Dec. 20, 1971). 
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The Valsalva maneuver, which consists of forced expiration with nostrils and mouth firmly closed, has been 
considered the classic method of equalizing pressure in the ear. In recent years, it has been discovered that 
this is a dangerous practise, having harmful effects on the inner ear itself, as well as on the cardio-vascular 
system. An alternative to the Valsalva maneuver is the Frenzel maneuver, which IS executed as follows: A 
light mspiration is followed by a quick blocking of the glottis; the nostrils are held and the sound "ke" is 
made, driving the base of the tongue back and up against the roof of the mouth. This causes a greater 
pressure increase in the tube than does the Valsalva maneuver, and has the advantage of being independent of 
the respiratory system, and does not hinder the circulation. The authors propose a method of equalizing 
pressure without forced insufflation of the ear. Recalling a pathological syndrome known as "tubular gape" 
they have attempted to develop a technique that would bring about a voluntary tubular gape to equalize 
pressure in the middle ear. This maneuver can be executed orIly by those individuals havmg a rectilinear tube, 
which group comprises about 50% of the total. The diver must train himself out of the water first, by 
performing the Val salva or Frenzel maneuver until he can recognize the muscular positions concomitant with 
the open tube-a condition he can recognize by a sensation of fullness in the ear. The open tube may also be 
recognized by the resonant quality of sound and by the faintly heard sound of mspIratlOn and expIration. 
After the diver completely masters the ability to open his tube out of the water, he can then do so at the 
begInning of his dive and elimmate all risk of barotrauma. This maneuver admittedly requires excellent 
control of the rhino-pharyngeal musculature. (MFW /BSCP) 

465. 
DEL VECCHIO, RJ., CJ. Phillips, A. Goldman and C.P. Seitz. 

Life science investigations during the thirty-day Gulf Stream drift mission of the Grumman 
PX-15 (Ben Franklin) submersible. 

In: Aerospace Medical Association. Preprints of scientific program, 1970. Annual scientific 
meeting, St. Louis, April 27-30, 1970. p. 222-223. Published by the Association. 

This study Identified several areas requiring special consideration in design for future vehicles where emphasis 
will be on habitability. These mclude provision for privacy, control of temperature and humidity and ade
quate facilities for personal hygiene. Results of the mission revealed the importance of pre training, practice 
missions and the inclusion of "generalists" in a crew. The latter is especially Important when crews are small. 
Factors identified as sources of psychological stress during the 3D-day mission of the PX-15 were essentially 
the same as those identified in other studies of prolonged confinement and isolation. Expected commumca
tion of personal news at regular mtervals probably is unwise because when for some reason the communica
tions are interrupted crewmen tend to become distressed and concerned. Food provides a good topic for 
conversation and possibly allows for at least limited sublimation of psychological stress. Other topics, such as 
daily questionnaires and support personnel also were used for the same purpose. With regard to future 
missions of long duration, it is Important for techniques to be developed by which crew members can relieve 
tensions built up by the need to hide frustration, anxiety and interpersonal conflicts. Crewmen, in an isolated, 
confined environment need both privacy and free space for their individual use and it is recommended that 
such areas be included in the design of future vehicles. (Authors' conclusions) 

466. 
DEMARD, F., P. Fredemicci and O. Appaix. 

Traitement hyperbare des surdites brusques et des surdites de l'oreille interne-par baro
traumatisme. 

[Hyperbaric treatment for sudden deafness and deafness of the internal ear-from barotrauma
tism] . 

Bull. Medsubhyp 1:13-14; Dec. 1969. 

Deafness resulting from barotraumatism occurring while diving is particularly responsive to hyperbaric treat
ment. Experiments have shown the importance of the role of oxygen in the mechanisms of hearing. The 
"pressure blow" hypothesis of Flottes and Riu is described: the retraction of the tympanum and of the 
ossicular structure, due to exterIor pressure, brings on a vestibular stram which is aggravated by the suction 
caused by the tympanic depression. Therapeutic recompression can reduce this dislocation and restore normal 
hearing. The breathing of 100% oxygen at 2 AT A, for one hour a day, has proved a most satisfactory method, 
as has been proven with 14 cases, of which five were complete and four partial cures. Recovery is proportIOn
al to the speed with which treatment is given. Five to seven treatments are generally necessary. When possible, 
vaso-dilation by intravenous perfusion to stimulate CIrculatory flow was employed as supplementary therapy. 
Vaso-dilating drugs were also beneficial. Although the score so far seems good, further work is needed with 
more severe cases in order to evaluate accurately the therapeutic value of hyperbaric oxygen in the treatment 
of acute cochlear accidents. (MFW /BSCP) 
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467. 
DENCH, E.H. Jr. and G.H. Kydd. 

Colonic temperature response to oxygen at high pressure. 
U.S. Nav. Air Develop. Cent. Rep. NADC-MR-7011, lOp. Dec. 2,1970. 
(AD 716,965) 

The colonic temperature of two groups of rats identified as to source were measured during repeated 
exposure to oxygen at high pressure (OHP) and compared with animals exposed to air at high pressure or air 
at barometric pressure. When exposed to OHP 60 psig for 30 minute exposures the temperature decreases 
rather sharply (O.04C/min) but tends to approach a limit before the decompression starts. After a period 
during which It is constant, it begins to rise again during the decompression but has not reached the initial 
value in an hour. There is a poor correlation between the occurrence of convulsion and temperature. One 
group of animals showed some adaptation with respect to temperature after several exposures. (Authors' 
abstract) (GRA) 

468. 
DEPPE,A.H. 

Overload and sensory deprivation: time estimation in novice divers. 
Percept. Motor Skills 29:481482; Oct. 1969. 

A comparative study of time estimation in novice and experimental divers confinns the hypothesis that the 
more highly stressed novice shows significantly greater variation in consecutive Judgments of a one-min 
interval. Novice divers also took longer between taps (M = 1.00 min). (Author's summary) 

469. 
DESPAS, P.1. and J. Leigh. 

The in vivo carbon dioxide titration curve in man during rebreathing. 
Aust. J. Exp. BioI. Med. Sci. 48:657-661; Dec. 1970. 

The in vivo titration curve of CO2 measured in five subjects during rebreathing of 7% CO2 in O2 for three 
minutes was not significantly different from the corresponding in vitro titration curve measured on arterial 
blood from each subject. The buffering of CO2 In vivo when measured by other methods is known to be less 
than it IS in vitro. CO2 in vivo is thought to equilibrate with a well buffered compartment (Intravascular) and 
a poorly buffered compartment (Interstitial fluid). It has been suggested that HC03• shift takes place from 
the Intravascular compartment. During rebreathlng there may be insufficient time for HC03- shift to occur. 
This would explaIn the Identical CO2 titration curves In vivo and In vitro shown by thiS study. (Authors' 
summary) 

470. 
DICKSON,C. 

Liquid breathing in humans-fact or fiction? 
Sea Frontiers 17: 268-271; Sept/Oct. 1971. 

The liquid breathing experiments of Dr. J.A. Kylstra With mICe and dogs and those of Dr. L.c. Clarke, Jr., and 
Dr. F. Gollan with mice and cats are briefly descnbed. In the first expenments by Dr. Kylstra, salts were 
added to the water In amounts similar to those present In blood. Then compressed oxygen was forced mto the 
chamber, replacing the aIr. When the temperature of the solutIOn was kept at 68°, the mICe were able to 
breathe for several hours. Dogs would remaIn alive for 33 to 38 mmutes The return to aIr breathing was the 
most dangerous part of the expenment, because the flUid remaimng In the alveoli impaIrs gas exchange. The 
later experiments used oxygenated fluorocarbon fluid at atmosphenc pressure. One cat survIVed for five days, 
but died of pulmonary edema. Puppies survived, but developed reversible pulmonary leSIOns. In experiments 
conducted by Dr. J.H. Modell, fluorocarbon liquid was Introduced Into dogs' lungs through a tube. It was 
found that the animals could be satlsfactonJy ventilated for eight hours, and reconverted to aIr Without 
complicatIOns. These expenments suggest the future pOSSibility that man may be able to breathe oxygenated 
liqUid Instead of oxygenated gas and aVOid the problems of tOXICity and decompressIOn. (MFW /BSCP) 

471. 
DICKSON, J.F., Jr., C.J. Lambertsen and J.G. Cassils. 

QuantitatJon of performance decrements in narcotized man. 
In: Lambertsen, C.1., ed. Underwater phYSIOlogy. Proceedmgs of the fourth symposIUm on 

underwater physIOlogy, p.449455, New York, AcademiC Press. 1971. 

InformatIOn IS needed regardmg the pattern of perfonnance Impalnnent under conditions progressmg from 
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light to deep narcosis. Such data was gathered on eight resting human subjects inhaling nitrous oxide (N2 0) at 
several different concentrations. The tests consisted of visual reaction performance and several cognitive 
functions. For all tests there was progressive deterioration as the N2 0 dose was increased. Not only did each 
function show progressive impairment as PIN2 0 was increased, but the pattern of impairment in each case is 
quite consistent with the predicted S-shaped pharmacological dose-response curve. (CWS/BSCP) 

472. 
DI PRETORO, L., G. Forti and F. Beccia. 

Effetti dell'ossigenazione iperbarica sui circolo periferico. (Indagini reografiche in condizioni 
basali e durante Ie sollecitazioni posturali). 

[Effects of hyperbaric oxygenation on the peripheral circulation. (Rheographic investigations 
under normal conditions and during postural stress)]. 

Acta Anaesth. (Padova)19(SuppU):85-97; 1968. 

The authors study the effects of hyperbaric oxygenation on the penpheral CIrculation in ten healthy subjects 
and in six subjects suffering from arteriosclerotic obstructive arteriopathy of the lower limbs, in normal 
conditions and dunng postural stress. In the healthy subjects, in normal conditions, at 2 or 3 ATA, the 
sphygmic width of the peripheral rheogram and of the digItal photopletlsmogram is reduced, but less con
stantly than in the cranial rheogram. In the patients with obstructive artenopathy, the peripheral rheogram 
remains unchanged during hyperbaric oxygenation. In the healthy subjects, during the respiratIOn of pure 
oxygen at 2 or 3 ATA, the arteriopostural reflexes appear excited (especially the vasodilatator reflex With 
uplifted leg: Allen's test); the same reflexes, pathologically altered in the obstructive arteriopathy patients, do 
not undergo any modification during hyperbaric oxygenation. The authors reconfirm the importance of the 
arterial P02 for the control of the local artenolar tone and of the haematlc flow. The lack of oxygen 
sensitivity of the peripheral vessels of obstructive arteriopathy patients havmg been demonstrated, the possi
bilities of the use of hyperbaric oxygen therapy in the treatment of chronic peripheral arterial insufficiencies 
are discussed. (MFW/BSCP from English summary) 

473. 
DI PRETORO, L., G. Forti, V. Adami and M.P. Mastrostefano. 

Effetti dell'iperbarismo e dell'ossigenazione iperbarica sui circolo cerebrale. (Indagini reo
grafiche ). 

[Effects of hyperbarism and hyperbaric oxygenation on cerebral circulation. (Rheographic 
studies)]. 

Acta Anaesth. (Padova) 19:(SuppU):73-84; 1968. 

With the rheographic method, the authors study the behaviour of the cerebral haematlc flux during hyperbar
Ism and during respiration with hyperbaric oxygen both in a group of healthy patients and in a group of 
patients affected by arteriosclerosis. In all the examined subjects, they note a sensible reduction of the 
sphygmic width of the cranial rheogram as consequence of a reduced haematic flux to the encephalon both 
during the compression phase and during the hyperbaric oxygenation. In the determmation of this reduced 
cerebral nroration, together With a mechanical factor connected with the hyperbarism itself, they also and 
above all emphasize the Importance (especially during the hyperbaric oxygenation) of the elevated oxygen 
partial tension in the arterial blood (oxygen's action on the cardiac sinus's chemoreceptors, and probably 
direct and selective action on the cerebral vessels). In the control of the cerebral haemodynamlc the impor
tance of the arterial P02 IS again stressed. The hyperbaric oxygen's effects on the brain (convulsions. Paul 
Bert's effect) is also remembered and correlated, at least partially, to the onset of a generalized vasoconstric
tion at cerebral level. (Au thors' summary) 

474. 
DIXON, R.W., Jr. and J.A. Faulkner. 

Cardiac outputs during maximum effort running and swimming. 
J. App!. Physio!. 30:653-656; May 1971. 

The purpose was to compare the cardiac outputs of tramed college swimmers and recreational swimmers 
during tethered SWimming and treadmill running. The cardiac outputs were estimated by a CO2 rebreathing 
method. The tethered swimmmg test conSisted of two to four three-mm sWims at mcreasmg work loads. The 
last work load was the maxlffium weight the swimmer could support for three min. The treadmill runmng test 
conSisted of five-mm runs at 7 mph up to the maximum grade the subject could tolerate. At maximum work 
the cardiac output (30L/min) and the V02 max. (4.1 L/mm) of the SIX trained swimmers were not signifi
cantly different swimmmg compared to running. The V02 max. of the six recreational sWimmers was 25% 
lower SWimming (2.7 L/mm) than running (3.6 L/min). The decrease in the V02 max. of the recreatIOnal 
sWimmers was due completely to the decrease in cardiac output from 23 to 17 L/min. As previously reported, 
the trained sWimmers tended to hypoventilate with a high O2 extractIOn and a high expired CO2 , The low 
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(a-v)02 difference (140 milL) of the trained swimmers may reflect a low arterial oxygen content due to 
hypoventilation rather than a high mixed venous oxygen content. (Authors' abstract) 

475. 
DJOJOSUGITO, A.M., B. Folkow and L.R. Yonce. 

Neurogenic adjustments of muscle blood flow, cutaneous A·Y shunt flow and of venous tone 
during "diving" in ducks. 

Acta Physiol. Scand. 75(3):377-386; 1969. 

The effect of "diving" on the vascular response in skeletal muscle, the web and the veins was studied in 
experiments on ducks. Muscle blood flow completely stopped during submersion due to neurogenic vasocon
striction of the resistance vessels, at the same time as the constrictor fibers to the systemic veins were excited. 
As a contrast, web blood flow changed only little during submersion, unless the duck was excited. In this 
latter case it decreased, whether the animal was submerged or not. The profound muscle vasoconstriction 
helps to conserve the O2 stores for the "essential" tissues, the heart and the brain. The preserved web blood 
flow, on the other hand, primarily passes through A-V shunts and, in conjunctIOn WIth the venous constriction, 
it pushes blood from the considerable, Orcontaining venous depots to the heart without causing peripheral 
O2 "losses" from the blood. Such mechanisms serve to make the total venous O2 stores available for 
subsequent cardiac output to the brain and the myocardium (© BA) 

476. 
DOEBBLER, G.F. and H.R. Schreiner. 

Plasma enzymes in relation to decompression sickness. 
Fed.Proc. 28:806; 1969. 

Abstract only. Entire item quoted: An objective diagnosis of the severity of decompression sickness and an 
understanding of its biochemical processes was sought through the analysis of selected plasma enzymes. 
Charactenstlc changes in plasma levels of organ- or tissue-specific enzymes have been observed in some disease 
states, toxicity syndromes, and after certain types of stress. Glutamate-oxaloacetate transaminase (GOT), 
glutamate-pyruvate transaminase (GPT), lactate dehydrogenase (LDH), creatine phosphokinase (CPK) and 
LDH isoenzymes separated by gel electrophoresis were measured in plasma of rats, gUInea pigs, and rabbits 
exhibIting various degrees of decompression sickness. Decompression without ataxia or paresIs did not alter 
any of the enzymes. Signs of mild-to-moderate paresis were assOCIated with mcreased LDH and CPK, possibly 
with GOT but not GPT and with the absence of changes in LDH isoenzyme patterns. Severe decompression 
injury was accompanied by marked mcreases in all enzymes measured and by dlstmct increases in all LDH 
isoenzymes. 

477. 
DOLAN, F.J. 

The Gulf Stream drift mission. 
In: Marine Technology 1970. Preprints. YoU, p.701·716. Washington D.C., Marine Technolo· 

gy Society, 1970. 

The Gulf Stream Dnft MISSIOn was conceIved by Dr. Jacques Piccard m 1965, pnmarily as a sCIentIfic 
endeavor, and secondly, to demonstrate the feaslblhty of building a submerSIble which could hover m 
mId-water WIthout the use of power. Early m 1967 followmg an agreement WIth the Grumman Corporation, 
constructIOn of the mesoscaph PX-15 began m Monthey, Switzerland. By May 1968 the nearly completed 
PX-15 arnved at West Palm Beach for fmal outfittmg and by summer's end the vessel was fonnally chnstened 
the Ben Franklm. The dnft mISSIOn commenced on 14 July 1969 when the Ben FranklIn first submerged mto 
the Gulf Stream waters off West Palm Beach, Flonda. It tennmated according to plan, 30 days, 11 hours 
later, when the Ben FranklIn surfaced 360 mIles south of Nova Scotia. The dnft covered 1,444 nautIcal mIles 
at an average depth of 650 feet. The excursIOns were made to depths between 1,200 and 1,800 feet, fIve of 
these were ocean bottom surveys of the Blake Plateau. TIle perfonnancc of the Bcn Franklm exceeded depth 
control, the hfc support system proved more effiCIent than expected, and the electncal supply system worked 
flawlessly. There were some eqUIpment failures and a few of these were dlscomfortmg to the crew but they 
wcrc not conSIdered of major slgmficance (Author's abstract) 

478. 
DOLEZAL, Y., L. Jilek and S. Trojan. 

Effect of hypcrbansm and normobanc hyperoxla on resIstance of the rat brain to stagnant 
hypOXIa during ontogenesIs. 

Physiol. Bohemos1ov. 19(1·2)'67·72,1970. 

The authors studIed the effect of hypcrbansm and nonnobanc hypcroxIa on the resIstance of the rat bram to 
stagnant hypo'cla caused by tcmporary (eIght hours') hgature ofbotl! common carotIds, at the age of 12 and 
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25 days and m adult life. During oligaemia of the brain the rats were exposed to (a) 3 atm hyperbansm, 
(b) continuous normobaric hyperoxia (96% O2 t 4% N2 ) and (c) intermittent normobaric hyperoxia (alterna
tion of hyperoxia and a normal atmosphere at one-hour intervals). Hyperbarism (3 atm) had a positive effect 
on the resistance of the brain to stagnant hypoxia in all the age groups. No rat exposed to hyperbarism died 
during oligaemia of the brain. The number of animals which survived oligaemia rose significantly, the increase 
being greatest in adult life. Normobaric hyperoxia likewise raised the resistance of the brain to oligaemia in all 
the age groups, but the increase never attained the level of the positive effect of hyperbarism or intermittent 
normobaric hyperoxia. Intermittent hyperoxia also raised resistance, the increase being greatest in 12-day-old 
rats and smallest in 25-day-old animals. Its effect in adult life was more beneficial than that of continuous 
hyperoxia, but less beneficial than that of hyperbarism. Functional changes during oligaemia are described 
and the basis of the positive effect of hyperbarism and hyperoxia is discussed. (Authors' abstract) 

479. 
DOLY ATKOVSKI, A., K. Denga and Va. Torbus. 

Issledovanie vremeni zritel'no-myshechnogo refleksa u vololazov vo vremya glubokovodnogo 
pogruzheniya. 

[Study of the sight-muscle reflex time of divers during immersion in deep water]. 
Voennomed Zh. (6):62-64; June 1969. 

A prolongation of the visual-muscle reflex time was observed m divers during deep dives, testlfymg to a 
decrease in the degree of psychophysiological directedness during work m an aquatic envuonment. Persons 
were found who did not display significant changes in the visual-muscular reflex time dunng deep water dives. 
A study of the visual-muscular reflex time under chamber conditions under pressure may serve as the basis for 
practlcal conclusions relative to the psychophysiological dllectedness among deep water divers. Study of the 
psychophysIOlogical directedness of deep water diving tramees allows those persons to be selected who are 
best sUited for learning the deep water diving profession. (AMH) (© BA) 

480. 
DONALD, K.W. 

A review of submarine escape trials from 1945 to 1970 with particular emphasis on decompres
sion sickness. 

Med. Res. Counc., Roy. Nav. Personnel Res. Comm., Rep. UPS 290, 26p. plus tables. Oct. 
1970. 

All simulated and actual submarine escape trials carned out by the Royal Navy from 1945 to the present tlme 
are described and tabulated. An attempt has been made to integrate these results. A further attempt has been 
made to assess more precisely the nsk of decompression sickness after submarine escapes. This risk has so far 
been determmed entlrely by trial and error. The theoretical behaVIOur of various tissues in the body dunng 
such escapes have been calculated and correlated with past results. A simple but effective formula is proposed 
to allow Immediate assessment of the nsk of decompression sickness after a particular escape. The possible 
contribution of oxygen and of the overloading of the 'fast' tissues WIth nitrogen to the changing nature of 
decompression sickness after deep escapes IS discussed. The feasibility of even deeper submarine escapes and 
other future developments are briefly discussed. (Author's summary) 

481. 
DONENFELD, I., S. Smith, W.W. Haythron, J.M. Libert and M.A. Brown. 

Project RIM: Observational data collection. 
U.S. Nav. Med. Res. Inst., Rep. 3 on MF12,524.003-1005D, 21p. Apr. 1970. 
(AD 705,066) 

The purpose of this report is to describe the methodology developed on Project RIM to collect a large and 
systematic body of observational data for small groups confined for 21-day penods. The data collectIOn was 
accomplished by two techmques: (a) a comprehenSive behavior log systematically gathered by trained observ
ers, and (b) the automated recordmg of Video samples. The introductory sectlon mcludes a brief deSCriptIOn 
of Project RIM and details of the ratlonale for collecting subtle mdlCes of social-psychological functlOmng. In 
subsequent sections, attentlon is focused on· (a) the behavior-log and video-sample observatIOnal techmques, 
(b) a descnptlon of the data collected, and (c) a descnptlOn of the behaVIOral measures denved from the data 
collected (e.g. alone vs. together activity and body and eye onentation). (Authors' summary) 

482. 
DONOSO, H., J. Talesnik and E. Motles. 

Modificacion de la actividad respiratoria del gato por cambios en el P02 de la sangre de la 
arteria pulmonar. 
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[Changes in respiratory activity of the cat after flowing blood with different P02 through the 
pulmonary artery] . 

Arch. BioI. Med. Exp. 5(1-3):20-27; 1968. 

The partial replacement of the blood flowing the pulmonary artery by blood with high P02 decreased the 
respiratory activity (volume-minute, tidal volume and maximum ventilatory flow) in the cat. The injection of 
blood into the pulmonary artery induced an increase in pulmonary and systemic blood pressure, but only 
arterial blood induced inhibition of the respiratory activity while venous blood sometimes increased it. These 
results support the hypothesis of the presence of chemoreceptors in the pulmonary circulation, reacting to 
changes in P02 in a way similar to those located in the systemic circulation. (JRC) (© BA) 

483. 
DORMAN, O. and P.E. Cassidy. 

Recent developments in the detection of contaminants in breathable air. 
In: Battelle Memorial Institute. Purity standards for divers' breathing gas. Proceedings of a 

symposium held at Columbus, Ohio, 8-9, July 1970. p.l0-l-IO-14. Columbus, Ohio, 
Battelle Mem. Inst., Rep. 6-70, July 1970. 

Recent developments in detector technology and methodology for the gas chromatograph have reduced 
minimum detectable levels of carbon monoxide, hydrocarbons and other contaminants in all to one part in 
ten milbon. Previous instrumentation, such as nondispersive infrared analyzers for carbon monoxide is only 
one-tenth as sensitive and suffer. interference by carbon dioxide, water vapor, and hydrocarbons. The in
creased sensitiVity of current equipment provides for much more accurate detennmation of trace Impurities in 
air for the testing of divers' breathable gas. Automatic sampling and detection can be adapted from existing 
equipment so that hIghly skilled operators are not required. Further, more durable instruments are becoming 
available for on-site monitoring and control of all purity. (Authors' abstract) 

484. 
DORR, V.A. and H.R. Schreiner. 

Region of non combustion, flammability limits of hydrogen-oxygen mixtures, full scale com
bustion and extinguishing tests and screening of flame-resistant matenals. Secondary sum
mary report on combustion safety in diving atmospheres. 

Tonawanda, N.Y., Ocean Systems, Inc., May 1, 1969. 221p. 
(AD 689,545) 

Research during the second and thlId years of this contract has centered around five general areas: (I) the 
detennination of the region of noncombustion in compressed breathing gases, (2) the detennmation of the 
upper flammabilIty limits of hydrogen-oxygen mixtures at superatmosphenc pressures, (3) screemng of flame 
resIstant materials and recommendatIOns of end-Item dIving products, (4) full-scale combustion tests m the 
decompressIon chamber and (5) high-expanslOn foam fire extinguishmg tests. The report also mcludes an 
updated survey of the literature and sections on anticipated future studies and apparatus and technique. 
(Au thors' abstract) 

485. 
DORR,V.A. 

Effects of environmental parameters upon combustion of fire-resistant materials, potentIal 
electrical sources of ignition and analysis of combustion products. 

Third summary report on combustion safety in diving atmospheres. (Contract NOOOI4-C-0169). 
Tarrytown, N.Y., Ocean Systems, Inc., iii + SOp. Jan. 31,1971. 

Research dunng 1970 m the area of combustIOn safety in dlvmg atmospheres has encompassed (I) Establish
ment of the relationshIp of gas compOSItion, pressure and sample orientation on the rate of combustion of 
candIdate matenals for use In oxygen-enriched dIVIng atmospheres. (2) An evaluatIOn of the correlation 
between small scale and large scale fire tests. (3) An InvestIgation of potential electncal sources of Igmtion In 
oxygen-enriched dIving atmospheres. (4) QualItatIve and quantItatIve analyses of the combustIon products 
resulting from the burnIng of certam candidate materIals. (DCD abstract) 

486. 
DOUGHERTY, J.H., Jr. and K.E. Schaefer. 

The effect on pulmonary functions of rapid compressIOn in saturatIon-excursion dives to 1,000 
feet. 

U.S. Nav. Submar. Med. Cent., Rep. SMRL 573, lOp. Mar. 15,1969. 

Four subjects were rapIdly compressed at a rate of 2-3.5 ft per mIn. to 600 and 800-foot depths They 
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remained at saturation depths for 35 and 36 hr to 800 and 1,000 ft, respectively. MaXimal Expiratory Flow 
Rate (MEFR) and Maximal Inspiratory Flow Rate (MIFR) measured with a Wedge spirometer at 200-ft 
increments dunng rapid compression showed a linear decrease with the increase in pressure. During the 
35-36 hr saturation period, MEFR increased 33-55%; and MIFR rose 16-30% from the initial values obtained 
at saturation depths. The recovery of MEFR was not limited to peak flow rates, but also pronounced at the 
MEFR measured at 50% of vital capacity, indicating that the recovery was Independent of muscular effort. 
Airway collapse during rapid compression and reopenmg during the subsequent saturation penod is proposed 
as the most likely explanation for the observed changes. Vital capacity decreased during the compression and 
decompression period and showed a tendency to increase during the saturation period. EVidence of alT
trappmg was seen in flow-volume loops measured at depth. (Authors' abstract) 

487. 
DOWDEN, D.H., I.Y.R. Adamson and J.P. Wyatt. 

Reaction of the lung cells to a high concentration of oxygen. 
Arch. PathoI86:671-675; 1968. 

The reactivity of the alveolar cells of mice exposed to 90% oxygen was studied by labeling deoxynbonucleic 
aCid with tritium, and by cell counts and electron microscopy. The distinctive effect of thiS high concentra
tion of oxygen involved the capillary endothelium whereas the epithelial and macrophagic cells of the alveolus 
were unresponsive to the hyperoxlc state. It appears that in the lung, as With other tissues, certain differential 
patterns of response to various agents may be discerned. (Authors' abstract) 

488. 
DOYLE, G.J., R. Weaver and Q. McKenna. 

Feasibility investigations of electrostatic precipitation for the removal of gaseous trace contami
nants from manned cabin atmospheres. 

Irvine, Cal., Stanford Res. Inst., South. Cal. Labs, Rep. AMRL-TR-70-73, 37p. Oct. 1970. 

The feasibility of electrostatic precIpitation of clustered lithIUm ions for removal of gaseous trace contami
nants from atmospheres could not be demonstrated under the constramts unposed on the experimental work. 
The major difficulty was that the thermionic source caused oxidation of the contaminants (acetone, methanol 
and propane at 1-25 ppm concentration). The source was designed to minimize thermal effects such as 
OXidation and consume about the mimmum practical heating power density to produce the necessary ion 
current III atmospheres near 760 torr pressures. Even at trace concentratIOn of oxygen in nitrogen, the 
oxidation rates were suffiCient to obscure any possible precipitation effects. (Authors' abstract) (GRA) 

489. 
DRAKE,C.T. 

The effects of oral administration of magnesium oxide on renal calcium excretion in crew 
members during a submarine patrol. 

U.S. Nav. Submar. Med. Cent., Rep. SMRL 601, 5p. Oct. 28,1969. 

Twenty-four urine specimens were collected from randomly selected members of the crew of the U.S. Navy 
Submarine Nathan Hale, SSBN-623, while at sea on a routine patrol mission. Specimens were collected three 
days after sumbergence, and again a few days before return to port. Twenty-one men received daily dosages 
of 310 mg of magnesium oxide orally, while 19 served as controls. Urine specimens were examined micro
scopically, then measured for calcium, phosphorus, and routine factors. No urine specunen examined was 
found to contain bacteria or white blood cells, nor was there any alteration in the routine chemistries. Total 
urinary calcium excretion in the control group fell from a mean of 178 mg pre-patrol to 135 mg post-patrol, 
while the group ingesting magnesium oxide exhibited a sample mean of 162 mg calcium post-patrol, which IS 
a significantly different mean value (p = 0.05). Phosphorus excretion was not significantly variant. These data 
indicate that magnesium oxide does have an ionic effect on urinary chemical excretion and may explam the 
so-called "protective mechanism." (Au thor's abstract) 

490. 
DUCROS, H. 

Les derives mineraux du perioxyde d'hydrogene et de I'ozone. 
[The mineral derivatives of hydrogen peroxide and of ozone. 
Rev. Corps Sante Armees 10(5):599-616; 1969. 

The most interesting property of peroxides, superoxides, and ozonides, is their ability to store up and to 
restore oxygen in its active form at the desired moment. Thus, these products are used for air regeneration in 
closed spaces or in closed-circuit individual resplTatory apparati. (ABC) (© BA) 
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491. 
DUCROS,H. 

Utilisation du superoxyde de potassium dans les appareils individuels de respiration en circuit 
ferme. 

[Utilization of potassium superoxide in individual devices for closed cirucit respiration] . 
Rev. Corps Sante Armees 11(1):67-87; 1970. 

aosed circuit respiration tests using potassium superoxide cartridges were done on subjects at work and at 
rest. Experiments done at rest in a sitting position first showed the reactive qualities of the product under 
actual conditions of respiration. This variety of K02 reacts with CO2 and pulmonary water vapor and 
liberates O2 in the circuit. These reactions, occurring intensely, release a quantity of O2 which is greater than 
the needs of the subject, and cause an increase in the O2 level of the circuit (80% after 90 min); this O2 also 
fIlls the respiratory sac. It must be noted that the experimental closed circuit used for the tests contained a 
respiratory sac, the volume of which was sufficient to stock the excess of O2 not instantly consumed. Under 
such conditions, a subject at rest, consuming 370 ml of O2 per min with a ventilatory rate of 8 l/min, can 
breathe for more than three hr with the O2 supply of the K02 cartridge. For a subject whose O2 consump
tion and ventilatory rate are higher, this time is appreciably less. Cartridge utilization time under conditions 
of rest appears to be a function of a subject's O2 consumption and his ventilatory rate. As for carbonic 
anhydride, it neutralized quite well either by directly acting upon K02 or by being absorbed by the potash 
formed in the reaction of K02 with water vapor. Only a slight increase in CO2 was noted in the circuit. Tests 
in which subjects walked on a moving belt at 5 km/hr showed that oxygen is released more rapidly because 
the amount of O2 increased faster in the closed circuit (75% after 20 min). A subject at work increases his 
ventilatory rate; the output of exhaled gases being higher, the chemical reactions of CO2 and water vapor 
upon K0 2 are more intense. It appears that for this 5 km/hr walk, the cartridge O2 supply will be sufficient 
for about 30 min. The end of cartridge utilization can come from either the end of O2 release or from 
colmatage of the substance due to the reactions. Usage of potassium superoxyide as an O2 source is better 
than that of compressed 02, since it does not require the use of heavy metal containers and since it provides 
absorption of CO2, A single cartridge of K02 can replace a bottle of O2, In the future, it will be possible to 
increase the utilization time of a potassium superoxyde load by regulating O2 release. (SLR) (© BA) 

492. 
DUEKER, C.W. 

The submarine service: medicine at 40 fathoms. 
Resident Staff 17(5):38-44; 1971. 

This article should be required reading for all Navy medical officers, especially those Just entenng the service. 
It is well written and enthusiastic which in these days is enough to make the heart of this reviewer glad. His 
opening paragraph has this to say of the submarine service: "All are volunteers, since obviously not everyone 
is suited to such service. If you don't like close, crowded quarters, can't swim, or can't stand the thought of 
even temporarily leaving the wards, submarine service is not for you. But if you have a yen for a little 
adventure, would like some interesting training, good pay, and a chance to be with a great group of men, then 
look IOtO the submarine service." He takes the uninitiated through traimng, qualification, preparation for 
patrol, living on a sub, and the psychology of submersion. He noted that his favorite part of training was 
"diving medIcine!" (CWS/BSCP) 

493. 
DUMOULIN, J., P. Haine, R. Sneppe, I. Clauses, G. De Bisschop and J.P. Flahaut. 

La mesure de la vitesse de conduction des nerfs moteurs chez l'homme soumis ala surpression. 
[Measurement of the rate of conduction of motor nerves in men submitted to high pressure] . 
Rev. Neurol. 122:426-427; June 1970. 

The human nervous system has two reactions to pressure. In the first, or alteration phase, the conductIOn rate 
is modified, since the pressure modifies the metabolic equilibrium of the nerve cells. This phase takes place 
between 2 and 2.5 AT A, or between 10 and 15 meters of depth. The second, or compensation phase takes 
place between 2.5 and 6 AT A, or between 15 and 50 meters (the greatest depth possible in this experiment). 
Dunng thIS phase, the conduction rate IS stable, approaching a rate mIdway between that attained at 15 
meters and the normal rate, thus corresponding to a partial recuperatIOn. It is not the same for the achilles 
reflex; this is shortened between 2 and 4 AT A and becomes stabilized between 30 and 50 meters. The process 
of compensation or recuperation must be studIed in the enzymatic chams, but at present the IOveshgators can 
put forth hypotheses only. (Authors' conclUSIOns translated by MFW/BSCP) 

494. 
DUNLAP & ASSOCIATES, INC. 

Study' FeaSIbIlity of undersea salvage simulation. 
U.S. Nav. Trainmg Device Cent., Rep. NAVTRADEVCEN 69-C-0116-1, Dec. 7, 1970. 
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The study reviews man's involvement in undersea salvage operations as conducted by the Navy and defines 
the relevant training requirements. Naval Salvage Systems are mobilized from specialized and general purpose 
equipments. The configuration of any salvage system IS determined by the salvage task. There are no "stand
ing" salvage systems; rather, there exists a multiplicity of components and personnel of various abilities from 
which an ad hoc salvage system IS mobilized. Divers represent an important capability. However, the work 
usefulness of divers is attenuated at deeper depths and by the complexity of the required life support systems 
and other equipment. One-atmosphere submersibles offer an alternative capability. A considerable variety of 
surface ships, submersibles, diving systems and underwater tools is available. A descriptive model of the 
mobilization of these resources at a salvage site is offered. The follOWing recommendatIOns are denved from 
this descriptive model· Divers must be trained in water; hence, training tanks are required. Suitable facilities 
are described. Underwater systems require the carrying out of complex procedures and skilled tasks; appropri
ate simulators to train the required skills are necessary. Salvage, from the pOint of view of the on-scene 
commander and his staff, is a problem-solving operation. Training is necessary and may be conducted by 
means of a model, an on-line computer, and scenarios depicting salvage situations. (Authors' abstract) 

494.l. 
EAGAN, C.J. and E.R. Plese. 

Cardiorespiratory and metabolic effects of work during hypo and hyperbaria. 
Fed. Proc. 28:593; 1969. 

Abstract only. Entire Item quoted Eight male athletes, ages 20 to 26, acclimatized to slight but chrome 
hypoxia through residence at 1,500 m, worked at 900 (submax) and 1,800 to 2,100 (max Kg.m/min on a 
bicycle ergometer in a chamber at pressures (mm Hg) of: 908 and 760 (hyperbaric); 632 (normobaric); 523 
and 429 (hypobaric). These simulate altitudes of -1,500,0, 1,500,3,000 and 4,500 m, respectively. Dunng 
submax work, exercise V02 did not differ sigmficantly at any pressure though an apparent Increase at 
429 mm Hg was of near significance (0.05 < P < 0.10); recovery V02 was greater at 429 mm (P < 0.005). VE 
STPD did not differ significantly between 760 and 429 mm Hg but was greater at 908 mm (P < 0.005), 
conversely, VE BTPS was the same at 908 and 760 mm Hg but Increased progressively at pressures less than 
760. Dunng max work, VE STPD vaned dlfectly and VE BTPS inversely with pressure. V02 max results 
were: hyper- K normo- K hypobaric values. Maximum heart rates tended to vary inversely with pressure. 
Conclusion Include: submax exercise VE BTPS in men acclimatized to 1,500 m is decreased at sea level 
pressure but not beyond; increased submax recovery V02 at altitude reflects increased work of breathing; the 
strain of a fixed level of max work varies inversely with pressure between 908 and 429 mm Hg. 

495. 
EAGER, W.J. 

Underwater construction-Tektite I. 
In: Progress into the sea. Transactions of the Symposium 20-22 October 1969, Washington, 

D.C., p.35-56. Washington, D.C., Marine Technology Soxiety, 1970. 

Ocean and terrestrial facilities were installed at St. John, Virgin Islands, to support Project Tektite I. These 
facilities included an underwater habitat, a habitat support and monitoring system, a habitat replenishment 
system, a safety and decompression center, underwater way stations, a floating pier and a base camp for 110 
scientific and support personnel. All ocean facilities were constructed in a 3O-day period commencing 13 
January 1969 by a small detachment of U.S. Navy Seabees. Schedule and funding constraints motivated the 
Naval Facilities Engineering Command to design and develop a system for ocean facility construction which 
included several unique components. This construction system and undersea construction operations, utilized 
for installation of the Tektite I ocean facilities, are described in this paper. (Author's abstract) 

496. 
EASTMAN, J.A. 

Liquid ring clean air compressors. 
In: Battelle Memorial Institute. Purity standards for divers' breathing gas. Proceedings of a 

symposium held at Columbus, Ohio, 8-9 July, 1970. p.19-1-19-20. Columbus, Ohio, 
Battelle Mem. Inst., Rep. 6-70, July 1970. 

In the liquid ring compressor, water is introduced into the housing and compresses the air in a series of liqUid 
pistons. The compressed air is cool and relatively dry, meeting the breathable air requirements. The air is 
actually scrubbed of bacteria and dust by the compressor and no filter is needed. The design IS simple, 
reliability is high, and maintenance is easy. These factors more than compensate for the additional horse
power required. (MFW/BSCP from author's abstract). 
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497. 
EATON,H.G. 

Measurement and removal of Freon-TF from a submarine atmosphere. Report of trip to USS 
Salmon, SS-573. 

U.S. Nav. Res. Lab. NRL-MR-2182, 14p. Nov. 1970. 
(AD-716,406) 
Due to possible contamination of the atmosphere of the submarine USS SALMON' SS-573, with Freon-TF 
during a cleaning operation of a motor generator at San Diego, a request was made by the Naval Ship 
Engineering Center for an NRL representative to provide on-the-spot analytical assistance and technical 
guidance. A commercially built Total Hydrocarbon Analyzer was used to monitor the atmosphere during and 
after the cleaning. The highest level of Freon-TF, 2.5%, was recorded in the bilge area during operation, 
indicating that liquid Freon had collected in this area. Using two blowers, approximately 80 hours of 
ventilation time was needed to get down to a Freon-TF concentration of 10 ppm in the affected compart
ments. (Author) (USGRDR) 

498. 
EATON, W.J. 

Investigation into decompression tables. A practical approach to the evaluation of safe decom
pression procedures. 

Rev. Physiol. Subaquatique Med. Hyperbare 2(1):8-15; 1970. 

Following an air exposure to 160 feet for one hour and then decompression according to the U.S.N. standard 
decompression table for that exposure, some goats suffered decompression sickness. Using different decom
pression routines for the exposure to 160 feet for one hour, these same goats can be decompressed in 
substantially less time than that required by the U.S.N. decompression table. It is possible in some goats to 
provide a more dangerous situation by lengthening the decompression time following a "saturation" or 
"near-saturation" dive. It is suggested that these results are most simply explained by assuming that bubble 
growth is initiated at the moment of decompression. Attempts to limit the research for decompression 
profiles within the constraints of present bio-physical frameworks are premature. (Author's abstract) 

499. 
EATON, W.J. 

The control and maintenance of the pressure vessel. 
In: Experimental observations on men at pressures between 4 bars (100 ft) and 47 bars 

(1,500 ft). Report. 1-71, p.7-33. Alverstoke, England, Royal Naval Physiological Laboratory, 
1971. 

The pressure chamber, the gas panel and storage facilities, the heating system, the pressure measurement 
system, the lightmg, the electncal gland, the communication system, and the gauge protection circuit are 
described. A section is devoted to describing the air-dnven, internal regeneratIOn umt for scrubbmg the 
chamber atmosphere: its construction, air supply and control, actIOn, camsters, oxygen-injection system and 
temperature mdicators. Concerning gas analysis, both instrumentation (gas chromatographs, oxygen sensor 
and analysers) and methods (gas chromatography and the paramagnetic method of oxygen analysis) are 
described and explained. HumidIty was measured by the Shaw Hygrometer, which proved to be not com
pletely satisfactory. Preparation for the experiment is dIscussed at length. A number of trammg exposures 
were carried out before the final two subjects were selected. Livmg condItions and general routine are 
described. Recommendations for improvement include the followmg: (1) subjects should be isolated from 
exposure to mfectlOn; (2) scrubbing units should be made a pennanent fixture; (3) fire proof blankets should 
be replaced by fire proof eiderdowns, because of the hnt problem; (4) an external means of chamber atmos
phere regeneration should be provided (5) better storage facilities for reclaimed helium should exist; 
(6) better illumination IS required; (7) there should be more screened cables for measurement and control. 
ThIs report is amply illustrated by excellent photographs of the equIpment, and by charts showmg the °2 , 

CO2 analysis for five days. (MFW!BSCP) 

500. 
EATON, W.J. 

Depth limitations of the buoyant (hooded) ascent submarine escape procedure. 
Alverstoke, England, Roy. Nav. Physiol. Lab., Rep. 9-71, 12p. 1971. 

1. Goats were bnefiy exposed to hIgh pressures of compressed au, eqUIvalent to depths between 200 m 
(650 ft) and 290 m (950 ft). A compressIOn time of 25 seconds and a bottom time of 3 seconds, was followed 
by decompressIOn at a rate of 2.6 m (8.5 ft) per second. 2. Vanous forms of decompressIOn SIckness were 
encountered, some tranSIent, two fatal. 3. The findmgs are dIscussed, and It IS concluded that the hIgh 
oxygen partial pressure IS playmg a slgmficant part, espeCIally in many of the transIent "bends." 4. It IS 
concluded that 245 m (800 ft) IS the maxImum safe depth from whIch goats can carry out SImulated escape 
procedures. (Au thor's summary) 
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SOL 
EATON, W.J. and H.V. Hempleman 

Preliminary studies to assess the feasibility of a significant extension in depth of the free ascent 
submarine escape technique. 
Alverstoke, England, Roy. Nav. Physiol. Lab., Rep. 3-71, 14p. 1971. 

This preliminary study, using goats as the experimental subjects, indicates that the introduction of a single 
decompression stop at relatively shallow depths (12 m, 40 ft) for times of the order of four minutes will 
permit successful simulated submarine escape from depths as great as 335 m, 1,100 ft. (Authors' summary) 

502. 
EDEL,P.O. 

Surface interval providing safety against decompression sickness In hyperbaric-hypobaric expo
sures. Final Report. 

J. and J. Marine Diving Co., NASA-CR-I08,645 , 57p. Mar. 25, 1970. 

Astronauts are required to carry out a simulated weightlessness traimng program at a depth of 40 feet of fresh 
water. They wear space suits pressurized to 3.5 psi above ambient pressure so that they are exposed to a 
pressure dlfferenl1al equivalent to 47 feet of sea water (FSW). The underwater program varies, consisting of a 
single two-hour dive; or two dives lasting two hours each, with a three-hour surface interval between them; or 
a repetition of the two-dive schedule on a maximum of five successive days, With a minimum of 15 hours 
separating the work days. Following the underwater exposure, the astronauts then pilot their jet aircraft from 
Huntsville to Houston In a flight lasting approximately two hours. Empirical tests were carned out to 
determine the probability of an attack of decompressIOn Sickness during the proposed compresslOn
decompression training schedule. As a result of the tests, surface Intervals are recommended before ascent to 
altitude IS attempted follOWing one or more exposures to 47 FSW lasting two hours. (Author's abstract) 
(STAR) 

503. 
EDEL,P.O. 

Delineation of emergency surface decompression and treatment procedures for project Tektite 
aquanauts. 

Aerosp. Med. 42:616-621; June 1971. 

Project Tektite will require that four sCientist-aquanauts live for two months In a habitat at a depth of 
42 FSW in Lameshur Bay, St. John, Virgin Islands, dunng which time their breathing mixture will be 91% 
N2-9% 02' A series of experiments involving 12 test subjects was therefore conducted to determine to what 
degree of safety the scientists can make a "no-decompression" ascent to surface from the habitat, and the 
maximum surface decompression interval they can safely undergo. Recompression-decompressIOn schedules 
were calculated for treatment of these subjects after their exposure to surface intervals of vanous lengths of 
time. All subjects were successfully treated according to these tables. A safe surface Interval of 15 min and use 
of the recompression-decompression schedules that were developed as a result of this expenmentation are 
recommended for incorporation into the Project Tektite operational procedures. (Author's abstract) 

504. 
EDMONDS,C. 

A salt water aspiration syndrome. 
Milit. Med. 135:779-785; Sept. 1970. 

Following the aspiration of sea water the following climcal features are noted' immediate cough with sputum; 
a latent period averaging two hours; respiratory symptoms and signs; a decrease in FEV 1 0 and VC; carylng 
X-ray changes; generalized symptoms of anorexia, malruse, rigors, generalized aches and headaches; signs of 
tachycardia, tachypnea, pyrexia, piloerectIOn, cyanosis and disturbance of consciousness. The syndrome IS 
usually self-limiting within 24 hours. Treatment consists of the administratIOn of oxygen, to give symptomat
ic rehef and correct the hypoxemia. An occupatIOnal disease affecting indIVIduals who dive or swim In salt 
water has been described. (Author's summary) 

505. 
EDWARDS, L. 

Autopsy features in scuba diving fatalities. 
Med.l.Aust.l:1305-1306;June27,1970. 
The author refers to an article on autopsy findings In two scuba fatalities (see Waller, S.O., Med. J. Aust. 
1'11 06-11 08, May 20, 1970). He clrums that in the diSCUSSIOn two separate entities have become confused, 
namely: pulmonary barotrauma, and decompression sickness. The first is related to Boyle's law-gases trapped 
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within the lungs, during ascent while breath holding, expand, rupture the lungs and enter the blood stream. 
This is a definite and easily understood mechanism. The second is related to Henry's law, and results from 
gases forced into solution as the diver ascends into lower ambient pressures. This is not an intravascular 
phenomenon, as is the first, but mainly affects adipose and connective tissue, and myelin sheaths. It is the 
object of much current research, and is less completely understood than pulmonary barotrauma. The two 
fatalities discussed by Dr. Waller were primarily caused by pulmonary barotrauma, but decompression sick
ness is also indicated by the presence of air bubbles in the liver cells. The cumulative aspect of decompression 
sickness may also be involved here, since both divers had made deep dives shortly before the fatal one. 
(MFW/BSCP) 

506. 
EDWARDS, R.N. 

Underwater powerplants for the working diver. 
In: Equipment for the working diver. Symposium proceedings, February 24-25, 1970, 

Columbus, Ohio, p.30l-321. Washington, D.C., Marine Technology Society, 1970. 

Expansion of diver operations in the sea will demand portable diver support powerplants of substantial 
ratings. The requirements for propulsion of the diver and his equipment, illumination of relatively large work 
areas and the operation of powered tools will lead to powerplants of five to twenty-five KW ratings. The 
growing use of closed cycle breathing apparatus, in conjunction with pressurized personnel transfer capsules, 
may lead to the need for support by relatively massive power plants capable of long term submerged 
operations. Long cable connections to the diver's work site may be eliminated by the use of small portable 
powerplants, for shorter work cycles, which can be moved with the diver. The ultimate goal may be a small 
lock-out submersible which can place the diver rapidly at the work site and provide him with relatively 
unlimited light and power. Analysis of the cost effectiveness of powerplants suitable for diver support 
missions shows that chemical batteries may be used for very short durations, but closed cycle dynamic 
powerplants should be considered for long term support (and occasional battery charging). The weight and 
volume limitations associated with such powerplants are explored and here again the advantages of batteries 
for brief applications and closed cycle systems for the longer term are shown. (Author's abstract) 

507. 
EFUNI, S.N., Yu.E. Mikhailov, T.S. Fokina and L.L. Shimkevich. 

Aktivnost' peroksidazy i katalazy v usloviyakh primeneniya kisloroda pod povyshennym 
davleniem. 

[Study of peroxidase and catalase activity in oxygen under raised pressure]. 
Eksp. Khir. Anesteziol. 15(3):63-65; 1970. 

Peroxidase and catalase activity in blood and certain internal organs was studied under acnon of pure O2 with 
pressure of 5 atm till toxic cramps supervened in white mice. Peroxidase activity rose markedly m the 
peripheral blood and in the leukocytes inflitrating the parenchymatous organs. Catalase activity in the blood 
increased at the expense of erythrocytosis (catalase index remained practicaJIy unchanged). Marked tissue 
eosinophiha was found. Data obtained are compared with literature data on increased content of peroxide 
compounds in the body during O2 intOXIcation. Increased activity of the above enzymes IS probably a sign of 
adaptation of the body to the toxic actIOn of O2 , (CMM) (© BA) 

508. 
EGAN,W.G. 

Manned submersible optical remote sensing within the Gulf stream. 
In: Proceedings of the sixth international symposium on remote sensing of environment, Octo

ber, 1969, Willow Run Laboratories, Ann Arbor Michigan, p.721-735. 

Opncal remote sensmg mstrumentanon was installed on the research submersible Ben Franklm, for the 
purpose of measuring (1) chlorophyll, (2) minerals/gelbstoff and (3) biolummescence. As a result of these 
experiments It appears that such measurements from a manned submerSIble are pOSSIble, and also that thIS 
type of instrumentanon could be attached to a buoy for continuous monitoring of chlorophyll and gelbstoff 
levels. Chlorophyll mformation IS valuable in locatmg certam fish types; subsurface bIoluminescence can be 
useful for locating fish, vehicles, or SUMvors. The mstrumentanon IS described and tllustrated; results of 
chlorophyll measurements are gIVen m Flg.B, p.14. Imtial gelbstoff and blolummescence measurements are 
given in Table I, p.6. It IS enVISIOned that pH, conductiVIty, dIssolved O2 , temperature and pressure can be 
slmtlarly measured. (MFW /BSCP) 

509. 
EGGLESTON, L.A. and W.R. Herrera. 

Automatic fire protection system for manned hyperbariC chambers. Phase II. Protective design, 
fabrication and test. Volume A. System design and test. 
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San Antonio, Tex., Southwest Res. Inst., Rep. NCEL-CR-71-006, Vol A, lOOp. Feb. 1971. 
(AD 731,680) 

Based upon the Phase I results, a prototype automatic fire protection system was constructed and tested at 
SwRI using compressed air and helium air mixtures up to 8 atmospheres. Many problems were encountered 
before rapid and reliable infrared (lR) detection could be assured. Other difficulties were encountered with an 
ionized particle (lP) detector for combustion products, which although not yet completely satisfactory shows 
an attractive potential for detecting serious overheat situations. Considerable fundamental work was done on 
this unit in diving atmospheres. A total of 264 tests were conducted. Extinguishment was satisfactory. The 
overall measured system responses from visible flame to the start of water discharge from the nozzles ranged 
from 1.3 to 2.4 seconds. With the system in optimum condition, the average response was 1.9 seconds. 
(Author) (GRA) 

510. 
EGGLESTON, L.A. and W.R. Herrera. 

Automatic fire protection system for manned hyperbaric chambers. Phase II. Prototype design, 
fabrication and test. Volume B. Operators Manual. 

San Antonio, Tex., Southwest Res. Inst., Rep. NCEL-CR-71,006, Vol.B, 13p. Jan. 1971. 
(AD 731,681) 

A file protection system for a hyperbaric chamber is briefly described. The major components of the fire 
protectlon system are two infrared detectors, one ionized partlcle detector, a water delivery system consisting 
of sprinkler nozzles and a hand lme, and a control panel. The number of detectors which must sense a fire 
before activation of the water delivery system is variable. Procedures are descnbed for setting the system in 
service and for maintaining it. Safety precautions are also included. (Author) (GRA) 

511. 
EGSTROM, G.H. and G. Weltman. 

Diver performance capability in salvage type work tasks. 
In: Marine Technology 1970. Preprints. VoU, p.645-649. Washington D.C., Marine Tech

nology Society, 1970. 

During the past three years a senes of underwater work tasks of Increasing complexity have been conducted 
at UCLA under the auspices of ONR Engineenng Psychology branch. It was assumed at the outset of these 
studies that measurements of diver perfonnance would be more valuable if they were performed on reason
ably large kinds of tasks. A "pipe puzzle" was developed which has proved to be a versatiJe and useful 
apparatus for thiS type study. In successive increments the "pipe puzzle" has been refined and additional 
complicating factors have been introduced. These include a pressurization requirement and the solving of a 
variety of problems. Studies were accomplished both In the tank and in the ocean and required teamwork and 
cooperation for efficient completion. Defective gaskets were introduced which required a careful check 
procedure if mistakes were to be avoided. Each diving team's perfonnance was evaluated by an observer. 
Heart rate and air consumption were monitored and all problem solving projects were checked for errors. The 
results of the study led to findings that subjects worked faster and made more mistakes in the ocean. The first 
exposure in either environment results in higher anxiety and resultant effects on heart rate (during non
exercise periods) and perfonnance. (Authors' abstract) 

512. 
EGSTROM, G.H. 

Effect of equipment on diving performance. 
In: Scripps Institution of Oceanography. Human performance and scuba diving. Proceedings of 

the symposium on underwater physiology, La Jolla, Calif., April 10-11, 1970, p.5-31. 
Chicago, The Athletic Institute, 1970. 

The author discusses the current state of the art in various types of equipment. The problem of face plates 
and VIsual field is discussed. "The full face plate offered the disadvantage of an Interdependent all supply and 
visual capacity. The wrap-around ... offers a wider visual field but the curvature of the glass offers distortlon, 
and in the case of the paneled type wrap-around, the panel dividers reduce the visual field by offering blind 
areas." Fins are briefly discussed, and it is suggested that fins should possibly be fitted to the individual as 
carefully as shoes are. Snorkel tubes are discussed; those which prove most satlsfactory include a larger 
diameter airway with a minimum of curvature, and were shorter than the less acceptable tubes. Wet suits, 
while hampering the diver's movements, do provide thennal protection. Flotation vests are cumbersome and 
it is hoped that buoyancy control might be integrated Into the system in a more satisfactory manner. Scuba 
regulators involve a variety of problems. The better regulators provide negative pressure breathing in the range 
of 2% inches of water pressure resistance. It has been found that mcreased resistance load reduces ventiJatlon. 
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Diuresis is another effect of negative pressure breathing. The unsatisfactory state of underwater communica
tion is briefly noted. During the discussion following presentation of this paper, it is noted by B.B. Morgan of 
Deepwater Development Corporation that the diver himself is sometimes unreliable in that he will insist that 
he is not cold when he in fact is, in order to maintain his reputation as an effective diver. Instruments make 
much more reliable indicators of physiological reactions than do the divers themselves. Improvements are 
underway in all the equipment discussed, according to Mr. Morgan; five years is mentioned as the period of 
development in all fields. The discussion touches on the need for greater testing and evaluation on the part of 
the manufacturers of diving equipment; on the problem of safety and the need for more recompression 
chambers and more education of the public. (MFW /BSCP) 

513. 
EGSTROM,G. 

International conference of underwater education. 
Skin Diver 19: 49; Mar. 1970. 

This conference, held at Sant Ana, California, perfonned a valuable service in opening lines of communication 
between groups of instructors from the U.S., Canada, Hawaii and the Caribbean. Over 50 papers, on such 
subjects as progress in teaching, visual aids, recent developments in diving photography, communications, 
equipment, and specialized types of diving such as ice diving, cave diving, oil rig diving, etc. The need for a 
uniform certification system is recognized; each diver's certification card should state what specialized types 
of diving he is qualified in, thus implicitly indicating those in which he is not qualified. There was an 
equipment manufacturers' seminar on the state of the art, and numerous instructive films and exhibits. 
(MFW/BSCP) 

514. 
EGSTROM, G.H. and A.J. Bachrach. 

Diver panic. 
Skin Diver 20:36-39; Nov. 1971. 

It is stated that many, if not the majority, of diving fatalities result from panic, which results from the 
realization that one has lost control of the situation. Training methods can be designed so as to make this loss 
of control unlikely. It is most important to gIVe instruction step by step, proceeding very gradually. The diver 
thus fonns the habit of competing with himself and his environment rather than with other divers. By 
"overlearning" diving techniques and the use of his equipment, his capabilIties become as automatic as the act 
of walking. It is advisable to gIVe the student diver tasks to perfonn underwater as soon as he is sufficiently 
proficient in the use of his equipment. Productive activity is most helpful In controlling panic. Vanous 
indications that the diver IS becoming over anxious are: constant checking of equipment, frequent glances to 
the surface, and, most important, Irregularity of breathing. This can result In hyperventilation, which can 
result in loss of consciousness and drowning. There IS a possibility that raising the blood sugar level before 
diVing would be desirable, since there seems to be a similarity of symptoms of hyperventilation and low blood 
sugar. Another serious problem related to panic and to breathing, is the severe danger of holding the breath 
while ascending. Another effect of stress is the narrowing of peripheral perception. One of the first things a 
diver III trouble should do is to ditch hiS weight belt. In many instances of drowning, the Victim is found 
wearing his weight belt, and With an uninflated vest. It IS Important at all times to be on the lookout for 
symptoms of anxIety or undue stress in one's self and in others, and to avoid or prevent diving In these 
conditIOns. The diver who is afraid to admit hiS appr~henslOn and who IS concerned chiefly With maintaining 
hiS image is a danger to himself and to others. (MFW!BSCP) 

515. 
EHM, O.F., A. Piechotta and K.E. Schimpf. 

Alterations de la coagulation et moyens de les influencer dans la maladle de decompressIOn 
experimen tale. 

[Alterations of coagulation and methods of I11fluencing them m expenmental decompression 
sickness]. 

In: L'HuiIler, J.-R., ed. Medecme de plongee. Gaz. Hop. 35: 1027-1031; Dec. 20, 1971. 

Recent experiments have shown that the bubble caused by a decompressIOn aCCident acts as a phYSical 
trauma, bnnglng on a very complex process the evolu tion of which depends more on the blOhumorai 
reactIOns than on the size of the bubble. For thiS reason, treatment of decompressIOn Sickness should not be 
lImited to recompressIOn. Certain factors favor hypercoagulation dunng decompressIOn Sickness. The purpose 
of the expenments descnbed here was to note the alteratIOns In coagulation that occur Immediately after 
decompressIOn. The expenmental ammals were rabbits. Blood was taken from them before compreSSIOn, 
Immediately after decompressIOn and 30, 90 and 240 min after decompressIOn. The findings were. (I) The 
number of platelets decreased; (2) thiS decrease was accompanied by a loss of agglutinabilIty, (3) the pro
thromblne rate (factor II) fell to 501.. In 90 min, factor VIIJ fell to 11% In 30 min and factor V did not 
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change; (4) the thrombine rate mounted slightly immediately after decompression; (5) fibrinogen did not 
change. In subsequent experiments, various drugs were used-heparin, trasylol, the antifibrinolitic AMCHA, 
and aspirin. Trasylol and heparin were the most effective, in that order. The authors conclude that in treating 
decompression sickness, it is most important to observe closely the platelet count, and to administer either 
heparin or trasylol in the event that it drops sharply. It is stated, however, that these investigations do not 
warrant definitive recommendations, but rather indicate a line of action. (MFW /BSCP) 

516. 
EICHEL, B.S. and B.S. Landes. 

Sensorineural hearing loss caused by skin diving. 
Arch. OtolaryngoI. 92:128-131; Aug. 1970. 

Two patients experiencing a sensorineural hearing loss of unilateral nature associated with skin diving illus
trate other underlying mechanisms that may produce a sudden hearing loss. With the current interest in the 
study of unilateral sensorineural hearing losses it is important to document causative factors other than 
eighth-nerve tumors or viral diseases. The recognition of this clinical entity associated with diving should 
enable the physician to approach the problem in a satisfactory fashion. (Authors' abstract) 

517. 
EICHER, M., T.1. Connor, O.M. Wiseman, F.C. Leto, Jr. and J.F. Tauber. 

Development of a heater-pump to protect a diver in cold water. 
U.S. Nav. Med. Res. Inst., Rep. NAVMED-M4306.02-601OB-3, 22p. Apr. 23,1971. 
(AD 727,606) 

In an effort to provide a means of keeping a diver warm in a cold environment for a useful period of tllTIe, a 
series of five heater-pumps was progressively developed. They circulated heated water through a Welson 
tubing suit, worn under a neoprene wet suit. In each unit the hot water was produced in a boiler with a 750 
watt electric immersion heater and pumped m a closed system through the suit. With efficiencies of about 85 
percent, diver comfort was maintained m a 40 C water. The heater-pumps were designed to operate on 24 volts 
at a depth of 600 feet. They were diver tested in an open tank and with similated loads, recording tempera
tures and flow rates. The results WIth these prototype units indicated the feaSibility of a low-cost, succ~ssful, 
heater pump for either battery or for umbilical cable operation. (Authors) (GRA) 

518. 
ELINSKII, M.P. 

Porazhenie nervnoi sistemy pri dekompressionnoi bolezni. 
[Nervous system disorder with decompression disease] . 
Ref. Zh. BioI. 6P31; 1969. 

Abstract only. An analysis is gIVen of 49 cases of decompression disease. In most of the subjects the 
neurological disorders occurred Within 30 minutes of decompressIOn. Disorders of the spinal cord remained 
persistent disturbances of motor function. The results are gIVen of studies on four rabbits and 13 cats 
subjected to the action of high pressure. The animals showed changes in the vessels and perivascular tissues of 
the brmn. Note was made of embolisms of the vessels and hemorrhages with subsequent edema of the brain 
and thrombOSIS. An effective method of treatment is very rapid therapeutic recompression. (Translation) 
(© BA) 

519. 
ELINSKII, M.P. 

"Nenye" gasovye puzyr'ki i ikh rol' v dekompressionnoi patologii. 
["Silent" gas bubbles and their role in the pathology of decompression sickness]. 
Voennomed. Zh. (I):56-59;Jan. 1969. 

In some cases of decompressIOn Sickness roentgenologic examination revealed gaseous bubble formatIOns in 
the Joints and soft tissues before clinical symptoms of decompression Sickness became eVident. In other 
instances the presence of gas bubbles had been detected after a "silent" course or "forme fruste" of decom
pression sickness. Theil presence in muscle or nerve tissue may lead to myogenic or neurologic changes; m the 
blood vessels they may interfere With circulation. In a group of caisson workers with symptomless chronic 
decompression sickness degenerative myocardial changes were detected and attnbuted to the presence of gas 
embolism in the mmor coronaries. NeurolOgiC symptoms in divers were erroneously attnbuted to trauma, 
infectiOUs neuritis, etc. whereas they were probably sequelae of a silent form of decompressIOn disease. The 
author produced expenmental decompression Sickness in cats and found numerous bubble formations in the 
brmn, spinal cord and blood vessels. He concludes that even without clinical evidence of decompressIOn 
Sickness permanent degenerative changes in the nervous and circulatory systems may perSist, due to the 
formation of silent gas or all embolism m the vanous tissues. (OLC/BSCP) 
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520. 
ELINSKlI, M.P. 

Dekompressionnye rasstroistva posle prebyvaniia pod 'bezopasnym davleniem' ill na 
'bezopasnoi vysote.' 

[Decompression disorders after exposures to a 'safe pressure' or a 'safe altitude'] . 
Voennomed. Zh. (7):60-63; July 1970. 

Review of published studies concerning the occurrence of decompression disorders after exposures to high 
pressures underwater and low pressures at altitudes considered generally safe. Considerations are given in 
support of the contention that such disorders may occur more frequently fuan commonly believed. An 
experiment on cats and several cases of such disorders are mentioned to corroborate fuis view. Special 
attention is given to fue possibility of emboli when the passage from high to normal pressure is not gradual 
enough. (VZ) (IAA) 

52l. 
ELLIOTT, D.H. 

The pathological processes of decompression sickness. 
In: Bennett, P.B. and D.H. Elliott, eds. The physiology and medicine of diving and compressed 

air work, p.414436. Baltimore, Williams and Wilkins, 1969. 

Although not enough positive facts are known about the nature of decompression sickness, it is possible to 
understand the pathology of the illness by carefully reviewing the many pertinent observations. Excessive 
change of ambient pressure over a particular period of time is the extrinsic factor which predisposes the body 
to bubble formation; the intrinsic factors relate to gas solubility, diffusion, tissue vascularity, uptake of gas by 
the blood and tissues, and the biophysics of bubble formation and growfu. Here are individual variations 
between men and with the same person on different occasions. Exercise while under pressure increases the 
risk of developing fue illness. Obesity is a definite predisposive factor and dehydration can also increase 
susceptibility. Environmental temperature is a factor-the increased decompression hazard to divers in cold 
water is well recognized. Injury predisposes to local bubble formation. Tolerance is developed with con
secutive exposures. Although intravascular bubbles are frequently seen, extravascular and even intracellular 
bubbles have been demonstrated. Bubbles are usually seen first in the venous system but are also found in the 
arteries and in the lymphatics. It is probably true that most pulmonary vessels are blocked by bubbles but a 
few emboli may be allowed to pass, thus forming arterial bubbles. Many of the arterial gas bubbles will pass 
through the capillary network but at this level clinical manifestations may be produced either by pressure 
effects or local ischaemia. Lesions have been reported in the absence of evidence of bubbles, and both fat and 
bone-marrow embolism may occur. Bone and joint lesions are common, and aseptic necrosis is rather fre
quently found by X-ray. Both severe pulmonary symptoms and involvement of the nervous system are found 
in the more severe cases. (CWS/BSCP) 

522. 
ELLIOTT, D.H. 

Recompression schedules. 
Rev. Physiol. Subaquatique Med. Hyperbare 1(4):269; 1969. 

u.S. Navy recompression tables are not always satisfactory, particularly in the two following cases: decom
pression sickness after repeated diving with grossly inadequate stops from 40 meters and tardily treated; 
decompression sickness after a very deep diving with mixed oxygen-helium atmospheres and treated without 
delay. Concerning this latter case the author describes a method of treatment. [One mefuod is fue use of 
oxygen at 60 feet for ten mmutes, followed by the Goodman & Workman table (1965). If this is unsuccessful, 
pressure is increased to 165 feet, and fue conventional tables used. If fuis is inadequate, pressure is increased 
to the point where all symptoms disappear, and after 30 to 90 minutes at fuat pressure, decompression is 
begun. Treatment is always determIned by the individual case, and the patient is always recompressed upon 
the appearance of any symptom). (Author's abstract expanded by MFW/BSCP). 

523. 
ELLIOTT, D.H. 

Man underwater. 
Underwater Sci. Technol. J. 1 :52-58; Sept. 1969. 

It is the author's purpose to make available to the nonmedical reader some of the scientific and medical 
knowledge relating to the problems of diving. The nature of deep sea pressure, and methods of calculatmg it 
are explained (ten meters of depth equals one atmosphere). Pressure underwater IS gauged by the depth at the 
diver's chest, SInce It varies at all pomts of his body; m the pressure chamber, on the other hand, the pressure 
is Uniform. The pnnclple of saturatIOn divmg IS explamed, and ItS usefulness is compared to that of non
saturation diVIng. Diagrams clearly illustrate decompressIOn methods for shallow dives, for dives m which the 
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diver returns briefly to atmospheric pressure, IS recompressed and further decompressed in a chamber (the 
author notes that this method IS not a safe one), and deep diving in a submersible chamber, in which the 
submersible decompression chamber mates to a surface decompression chamber without affectmg the decom
pression schedule. Breathing apparatus is dIscussed; the main types are frce-flow and demand-valve. In oxy
helium breathmg, the open-circUlt demand-valve type of apparatus can be used, but IS considered too waste
ful, and methods are being developed to remove the CO2 and rebreathe the oxy-helium. In one new desIgn, 
the diver breathes from a counter lung, either on a "constant ratIo" or a "constant mass flow" principal. The 
chief necessIty is to keep the oxygen partial pressure between the two extremes of hypoxia and oxygen 
tOXIcity. Semi-closed breathing apparatus becomes less useful at greater depths, and closed circuit apparatus 
will probably be developed m which oxygen will be maintained at a constant pressure. In any breathing 
apparatus, resistance to gas flow and dead space volume are problems to be kept in mind. No really satisfac
toIY method of heating diving suits has yet been found. Various methods of heating have been tried: by 
electricity, by radioactive power sources, and by hot water circulation. The last is satisfactory only when the 
diver is close to the source. The other methods involve undesirable hazards and/or inIpractical expense. In 
discussing compression chambers, the author emphasizes the unsuitability of single compartment chambers
the diver should always be accessible to medical care when under recompression. In speaking of deep diving, 
he emphasIzes the necessity for the deck chamber to have a capability of the maximum depth of the dive. An 
adequate supply of oxy-helium must always be on hand for use m long recompressions, and precise control of 
oxygen and carbon dioxide levels must be maintained. The partial pressure of oxygen must be kept below 
1.75 atmospheres for short exposures, and below 0.6 atmospheres for longer exposures. Depth lImitations are 
70 meters for a brief stay at maximum pressure and 20 meters for a prolonged stay. The need for accurate 
measurement of oxygen and carbon dioxide in artificial atmospheres is emphasIzed. At hIgh pressure, the 
maximum tolerable partIal pressure of carbon dIOxide IS 0.005 atmospheres. The atmosphere must be con
stantly momtored for other contaminants. Temperature and humidIty must be controlled to 25 to 30° C and 
67 to 80% relative humidity. The most effective method is that in whIch the atmosphere is removed, passed 
over a refngerant coil, then reheated over a steam or hot water cot!. It is emphasized in concluding that even 
more Important than the equipment are highly trained technicians and divers. (MFW /BSCP) 

524. 
ELLIOTT, D.H. 

DecompresslOn-a hazard of underwater sports. 
J. Roy. Call. Gen. Pract. 18:233-237; Oct. 1969. 

This is a brief general reVIew of the subject. The mechanism of decompression disease is described (fonnation 
of gas bubbles m blood and tIssues). The need for slow ascent by decompreSSIOn schedules is emphasIZed. 
PulmonaIY barotrauma is briefly mentioned (trapped expanding gases causing a pneumothorax of an arterial 
air embolism). Only aqualung divers are in danger of decompression disease, but the dive does not need to be 
deep to incur dangers; rapid ascent from a veIY shallow dIve can cause trouble. The clinical manifestatIOns are 
described. Type I (joint pain) and Type II (more serious symptoms) both require the therapy of inImediate 
recompreSSIOn. PreliminarY symptoms such as itching or rash should be taken as warning of possible trouble, 
although recompression may not be necessarY. indIcations of oncoming paralysis are numbness, coldness, or 
muscular weakness. Other neurological symptoms include vertigo (the staggers), visual impainnent, headache, 
and mental disturbance. In the pulmonarY fonn of decompression sickness known as the chokes, symptoms 
of breathlessness, retrosternal pain, shallow rapid breathing with signs of hypoxia, and venous congestion may 
lead to unconsciousness and death. It is most inIportant that recompression be administered inImediately, and 
in a chamber rather than by resubmergence. A reassessment should be made when the patient has been 
recompressed sufficiently to end symptoms, and his condition should be reassessed at each stop in the 
decompression procedure. He should remain within reach of the chamber for 24 hours after decompression IS 
completed. A diver who has suffered neurological decompression sickness or pulmonarY barotrauma should 
stop diVIng. (MFW /BSCP) 

525. 
ELLIOTT, D.H. 

Man underwater. 2. Some occupational hazards of being a submersible. 
Underwater Sci. Techno!. J. 1: 124-128; Dec. 1969. 

The author reviews the effects of compression on the diver. Compression barotrauma, caused by blockage of 
ear or sinus passages, can result m otitis media or sinusitis. "Squeeze," caused by pressure in the mask lagging 
behind ambient pressure, results in conjunctival haemorrhage or edema. SinIilarly, if the diver is allowed to 
fall below his working depth, it is possible that the chest may be forced upward into the helmet; modern 
apparatus equipped with a reducing valve makes this type of fatality inIpossible. In a cham ber, the inrush of 
compressed gas, can cause damage to hearing; improper oxygen mixing may cause pocketing and loss of 
consciousness; also, heat may become excessive in decompression chambers. With the oxy-helium diver, there 
is the effect on joints known as compression arthralgia, which happens during slow compression, possibly 
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caused by changes of osmotic pressure due to dissolved gas in the bones. Helium tremors occur during more 
rapid compressions. Hazards of working at depth are manifold and interrelated, and accidents are usually the 
result of a combination of two or more of such factors as equipment failure, exhaustion, narcosis, cold, poor 
visibility, often culminating in fatal panic. A diver performing strenuous work may suffer respiratory ex
haustion, and also may accumulate carbon dioxide, which can cause unconsciousness. Nitrogen narcosis is a 
danger at depths below 100 feet. The use of oxy-helium eliminates this danger, and helium tremors do not 
usually occur until depths of about 1,000 feet are reached. The flow of gas in an oxy-helium semiclosed 
apparatus is explained and illustrated; the chief danger here is improper regulation of oxygen. Hazards of 
living in underwater habitats are described. A less acute form of oxygen poisoning which can result from only 
a slightly excessive amount of oxygen in the atmosphere can cause fatal pulmonary edema. Recent prolonged 
dives have used oxygen partial pressures of from 0.25 to 0.6 atm. Methods of measuring oxygen and carbon 
dioxide are discussed. Paramagnetic analyzers for measurement of oxygen, and electrodes for measurement of 
both oxygen and carbon dioxide, also gas chromatography, are among possible methods of measurement. 
Temperature and humidity control are extremely important, and the danger of fire is ever-present. 
(MFW/BSCP) 

526. 
ELLIOTT, D.H. and J.A.B. Harrison. 

Bone necrosis-an occupational hazard of diving. 
J. Roy. Nav. Med. Servo 56:140-161; 1970. 

The authors have demonstrated that aseptic bone necrosis occurs in naval divers. They have found these 
lesions in symptomless divers. As a result of the survey X-rays have been incorporated in the naval diver's 
annual medical examination. The authors have amassed and are amassing serial annual films of divers which 
are examined in detail and compared to detect any changes in the radiological appearances of divers' bones 
which occur with continued exposure. From these records they hope to amass new informatIOn on the 
earliest radiological appearances of aseptic bone necrosis. As a by-product of the survey they have undertaken 
surveillance of high altitude exposure and instructors employed in submarine escape training. In addition to 
the detailed radiological records, the authors have amassed considerable information of divers' symptoms and 
experience. Much remains to be done in the statistical evaluation of these records of diving and their 
correlation with the radiological findings. However, even while the survey proceeds they have at least already 
improved their care of a significant and important section of naval personnel. Final evaluation of the statisti
cal inCidence and distribution of these lesions in the naval divers must necessarily await completion of the 
survey on 31 December 1969, and the subsequent double re-reading of the X-ray mms. (Authors' summary) 

527. 
ELLIOTT, D.H. 

Man underwater. 3. His return to the surface. 
Underwater Sci. Technol. J. 2:4-10; Mar. 1970. 

The author explains the need to eliminate dissolved gas from the blood so that supersaturation will not cause 
bubbles to form which may damage tissue and cause decompression sickness. The no-stop curve (the line 
between safety and hazard in dives WIthout decompression stops) is illustrated, plotted on time and depth. It 
is noted that this is not infallible for all individual cases. The diver may either ascend in stages, using stops, or 
ascend gradually; the first method is considered easier to control. Decompression schedules, while very useful, 
are also not infallible. It is recommended that a safety margm be used m utilizing tables. It is noted that m the 
case of oxy-hehum tables, there are a greater number of variables than in compressed air tables; the chief of 
these is the percentage concentration of the constituent gases. The analogue compression computer is men
tioned, and it is stated that this also does not guarantee safe decompression, since no allowance is made for 
individual differences. In tailoring a decompressIOn schedule to the indiVidual dive, factors such as the diver's 
age, his experience, the strenuousness of the work performed during the dIVe, and the water temperature, 
must be conSidered. Saturation divmg IS explamed, and it stated that decompression schedules for saturallon 
dives are much easier to work out than those for individual dives of short duration. The problem of bone 
necrosis is mentioned, and it IS stated that unlll some technique is developed for detecting bubble formation 
in bone, there is no way to satisfactonly assess the safety of the decompression tables in use; this form of 
decompression Sickness, which can have very serious disabling consequences, does not manifest Itself until 
months and even years have passed. Pulmonary barotrauma IS descnbed; thiS occurs usually after fast ascents, 
particularly if the diver holds his breath, and may be fatal. Also, gas may be trapped m the lungs by a plug of 
mucous, which can cause the same effect of forcing air bubbles into the bloodstream, and this mechanism 
occurs independently of any decompression schedule used. The problem of diagnosis IS discussed, and It is 
emphasized that all symptoms should be assumed to be those of decompressIOn sickness until proved other
\Vlse. Treatment by recompression IS discussed, and a method IS recommended by which the dIVer IS recom
pressed to 60 ft on compressed air, then given oxygen to breathe; if further recompression is needed, the 
atmosphere is changed to one of oxy-hehum and recompressIOn to the necessary depth for rehef of symptoms 
is carned out. (MFW /BSCP) 
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528. 
ELLIOTT, D.H. 

Man underwater. 4. His limitations as a submersible. 
Underwater Sci. Technol. J. 2(2):69-73; June 1970. 

The author cites three chief factors that could determine the depth barrier: (1) The direct effects of pressure: 
It is difficult to dIstinguish between the effects on body tissues of hydrostatic pressure and those of raised 
partial pressures of inhaled gases. The possibility of local deformations due to difference in compressibility of 
various body tissues IS noted; an example of this is the phenomenon known as "no joint juice," a painful 
symptom which occurs sometimes during slow compression to great depths. It is noted that this could be 
caused by osmotic pressure of dissolved gas, rather than direct hydrostatic pressure. It IS concluded, however, 
that barring any other considerations, the direct effects of hydrostatic pressure alone could impose a depth 
limitatIOn. (2) The toxic effects of helium: Reference is made to the abortive "Operation Hydra" experiment, 
one object of which was to observe the early signs of helium toxicity, and the effect of increasing the 
proportion of nitrogen. Dangerous phYSIOlogical and neurological symptoms made it necessary to abandon 
this experiment at 1,189 feet. Another objective of this experiment was to study the effects of oxy-hydrogen 
at depths, but no conclusions were reached. (3) Oxygen starvation: One factor IS the tendency under pressure 
to retam carbon dioxide to a potentially dangerous degree, due to increased density of breathing mixture, and 
resistance to flow in the breathing apparatus; the use of hydrogen, a less dense gas, mechanical respiration, or 
injection of CO2 buffers are as yet hypothetical solutions to this problem. Another factor is the limitation of 
oxygen uptake due to "diffusion dead space" in the airways; a greater-than-normal oxygen partial pressure is 
needed to offset this condition. Another depth limitation is the economic factor: a balance must be main
tamed between the value of the effort and the cost of adequately supportmg it. The elaborate and costly 
equipment and the highly tramed personnel essential to deep divmg are discussed. Another adverse economic 
factor would be the possible necessity, in order to prevent such undesirable sequelae as aseptic bone necrosis, 
to increase the decompression time to an unfeasible length. In concluding, the author states that while the 
depth limit will be determined by some biophYSical occurrence m the diver's body, the safe-return limit will 
be determined by sophisticated and costly equipment. (MFW/BSCP) 

529. 
ELLIOTT, D.H. and J.A.B. Harrison. 

Aseptic bone necrosis in Royal Navy divers. 
In: Lambertsen, C.J., ed. Underwater physiology. Proceedings of the fourth symposium on 

underwater physiology, p.251-262, New York, Academic Press, 1971. 

This chapter covers substantially the same meterial as that presented in a previous article, cited in the 
bibliography. (See Elliott, D.ll and J.A.B. Harrison. Bone necrosis-an occupational hazard of diving. J. Roy. 
Nav. Med. Servo 56:140-161; 1970.) 

530. 
ELLIOTT, D.H. 

Submarine escape from 600 ft using rapid compression and buoyant ascent. 
In: 1971 Offshore Technology Conference, April 19-21, Houston, Texas. Preprints, Volume II, 

p.191-194. Published by the Conference, 1971. 

The Bntish Navy has been experimenting with methods of safe submarine escape. A system has been evolved 
known as SET (single-man escape tower). Using this technique, men escaped from the Osiris at a depth of 
600 ft, at the rate of one man eveIY three minutes. The operation works as follows: The man dons his escape 
immersion suit, climbs into the SET, which is flooded, first with the vent open, and then with the vent closed. 
Once the vent is closed, the rapid pressurization phase begins. The hood inflation system (HIS) is continuing 
to inflate the hood meanwhile. Durin!! the pressurization phase, the chief concern of the escaping man is to 
clear his ears, which is easily done with the aid of a noseclip. When pressurization is complete, the hatch 
opens and the man is carried upward by positive buoyancy. During ascent, he breathes air from his inflated 
hood. Speed of ascent is 9 ft/sec. As soon as the man is clear of the tower, the water IS drained out and the 
next man enters. (MFW/BSCP) 

531. 
ELLIOTT, J.C., S. Finkelstein, A.P. Roberts and U.C. Luft. 

Gas exchange and acid-base balance breathing low concentrations of CO2 during exercises and 
recovery. 

In: Aerospace Medical Association. Preprints of scientific program, 1970 annual scientific 
meeting, St. Louis, April 27-30, 1970, p.9. Published by the Association. 

In a previous study it had been established that maximal work capacity is reduced if the inspired gas has a 
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partial pressure of 15 mm Hg C02' The present experiments were designed to clarify the mechanism of this 
perfonnance decrement as reflected in gas exchange, blood gases and acid-base balance during maximal 
exercise and 30 minutes of recovery. Ten subjects worked on a bicycle ergometer at increasing work loads to 
exhaustion in 13-16 minutes with an inspired PC02 of 15 ± 2 mm Hg. Observations were continued breathing 
the experimental mixture for 30 minutes of recovery. It is concluded that inspired PC02 of 15 mm or more 
interferes with the elimination of excess C02 necessary to attenutate the effects of fixed acid metabolites in 
marginal exertion, thus seriously disturbing acid-base balance at the limits of ventilatory capacity. (From 
author) 

532. 
ELLIS, F.R. 

Effect of hyperbaric oxygen on nerve tissue. 
Brit. J. Anaesthesiol. 42:800; Sept. 1970. 

Since all living tissues suffer dysfunctional changes when exposed to hyperbaric oxygen and since hyperoxia 
inhibits certain intracellular enzymes (ATPase is inhibited); and since there is evidence that ATPase is involved 
in the membrane sodium pump mechanism responsible for the maintenance of the resting membrane poten
tial in nerve fibers, an investigation of the effects of hyperbaric oxygen on nerve tissue was undertaken. A 
conventional air-gap technique was used to detect evoked compound potentials in the rat phrenic nerve 
preparation in vitro. There was a time-dependent deterioration of the preparation under conditions of hyper
oxia which can be explained by its depressant effect on cellular metabolism which causes increased penneabil
ity of the cell membrane to sodium ions. (CWS/BSCP) 

533. 
ELSNER, R. and B.A. Gooden. 

Reduction of reactive hyperemia in the human forearm by face immersion. 
J. Appl. Physiol. 29:627-630; Nov. 1970. 

Each of nine male subjects aged between 14 and 25 years lay prone on a couch with the head supported over 
a bowl of water which could be raised rapidly to immerse the face. Right forearm blood flow was measured 
by venous occlusion plethymsography. By means of a cuff on the upper arm complete circulatory arrest in 
the forearm was produced for periods of two, five and ten min. One minute of face immersion breath holding 
produced a SIgnificantly greater reduction 10 forearm blood flow than one minute breath holding 10 air. One 
minute of face immersion breath holding, beginning half a minute before release of the circulatory arrest, 
produced a significant reduction 10 the subsequent hyperemIc blood flow. A direct relationship existed 
between the reductIon of resting blood flow and the reductIOn of reactIve hyperemia produced by eIther 
breath holdmg in air or face immersion breath holding. (Authors' abstract) 

534. 
ELSNER, R., W.N. Hanafee & D.D. Hammond. 

Angiography of the inferior vena cava of the harbor seal during simulated diving. 
Amer. J. Physioi. 220: 1155-1161; May 1971. 

Radiopaque matenal was mJected mto the mfenor vena cava of harbor seals. Senal contrast radIographs were 
then taken dunng SImulated dIving and control nondlVlng experiments. Divmg was assOCIated WIth constrIc
tIon of the caval sphmcter at the diaphragm and a much reduced rate of removal of the contrast medium from 
the infenor vena cava. (Authors' abstract) 

535. 
EMERSON,H. 

Recreational man-in-the-sea: a dynamic future. 
In: Progress mto the sea. Transactions of the Symposium 20-22 October 1969, Washington, 

D.C., p.155-160. Washington, D.C., Marine Technology SocIety, 1970. 

The value of ocean recreatIon to man IS summanzed. Certam facts, concemmg competmg uses for shore lme 
recreatIOnal space, are covered. Ocean recreatIOn growth and demand are presented. Two concepts for 
recreatIonal use of the sea, a statIonary vlewmg statIOn and a specIal multIpurpose vehIcle, are conceptually 
presented. A hope for mtelhgent use of the ocean resources IS expressed so Its recreatIonal benefits can be 
shared by future generatIons. (Author's abstract) 

536. 
EMERSON, T.E., Jr. and C. Heath. 

Effects of local alterations of PC02 and pH on cerebrovascular resIstance m Isolated dog heads. 
Proc. Soc. Exp. BIOi. Med. 130:318-322; Jan./ Apr. 1969. 
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The local effects of graded increases and decreases of Pe02 and pH on cerebral vascular resistance were 
determined in isolated dog heads. Two preparations were utilized. In the first series, a donor dog was included 
in the extracorporeal circulation to supply blood to the constant flow perfused, decapitate head; in the 
second series, the donor dog was replaced with an oxygenation-reservoir system. Results indicate that the 
direct effect of increasing PaC02 and decreasing pH is a fall of cerebral vascular resistance and vice versa. 
(Authors' summary). 

537. 
EMERY, K.O., R.D. Ballard and R.L. Wigley. 

A dive aboard "Ben Franklin" off West Palm Beach, Florida. 
Mar. Techno!. Soc. J. 4:7-16; Mar./Apr. 1970. 

A 24-hour dive was conducted aboard Ben Franklin off West Palm Beach, Florida, in order to make geological 
and biological observations. Supplemented by surface soundings from RN Privateer, the study spanned a 
4.5-kilometer traverse of the sea floor m depths of 32 to 165 meters. Six bottom statIOns were occupied; they 
start with remnants of an ancient reef that forms the seaward edge of the continental shelf, and they end WIth 
a typical deep-sea enVIronment of reworked silt havmg subdued microrelief and a dominant population of 
Jonah crabs. The submersible was found to be a particularly useful platform for investigating the larger visible 
features, both geological and biological, on the sea floor in these enVIronments. (Authors' abstract) 

538. 
END,E. 

Blood agglutination in decompression sickness. Part VI: Factors in decompression. The circula
tion and the circulating blood. 

In: Lambertsen, C.J., ed. Underwater physiology. Proceedings of the fourth symposIUm on 
underwater physiology, p.235-238. New York, Academic Press, 1971. 

As early as 1938 the author of this article was suggesting agglutination as a cause of decompression sickness 
and support for this theory has accumulated in the past three decades. The gas bubble theory is based on the 
behavior of gases and does not take mto account many factors such as a man's phYSIcal condition, age, fatigue 
or illness. An increase in the CO2 content of the aIr breathed causes both agglutination of the red cells and 
increased incidence of compression sickness. Oxygen reverses agglutination and also tends to decrease the 
mcidence and severity of decompression sickness. Hemoconcentration and circulatory StasIS contribute to the 
disorder. "Recompression, LMW dextran, hyperbaric O2 and the effect of anionic hepann in restoring a 
negative charge to formed elements in the blood deserve study m connection WIth the apparently prImary role 
that agglutination plays in all but explosive sIckness." (CWS/BSCP) 

539. 
EPSTEIN, M., and T. Saruta. 

Effect of water immersion on renin-aldosterone and renal sodium handling in normal man. 
Brooks AFB. Tex., Sch. Aerosp. Med., Rep. SAM-TR-321, lOp. Feb. 8,1971. 
(AD 731,618) 

(Also published in J. Appl. Phsyiol. 31 :368-374; Sept. 1971) 

The effect of six hr of water immersion on plasma renm activity, unnary aldosterone excretion, and renal 
sodium and potassium handling was assessed m eight normal male subjects. All subjects were studied on three 
occasions while in balance on a 10 mEq Na, 88-120 mEq K diet: control, WaIst immersion produced a de
crease of one-third in plasma renin activity begInnmg at two hr without changing unnary aldosterone excre
tion or UNaV. Neck immersion produced a decrease in plasma renIn activity exceeding that induced by waist 
immersion WIth a two-third decrease in urinary aldosterone excretion. The rate of sodium excretion (UNa V) 
was 20-fold greater than eIther control or WaIst ImmerSIOn at the end of SIX hr. SInce water immersion to the 
neck inItially results in a redistnbution of blood volume WIth a relative mcrease m mtrathoracic blood 
volume, the current study lends further support to the concept of Intrathoracic and/or cardiac receptors 
wluch are important in volume regulation m man. (Author) (GRA) 

540. 
ERKERT, J.D. and C.J. Vierck Jr. 

The effect of hyperbaric oxygen on memory. 
Psychosonom. Sci. Sect. Anim. Physiol. Psychol. 22(3): 151-152; 1971. 

The effect of O2 at high pressure (OHP) on memory of rats after traInIng In a Lashley III maze was 
investigated. Multiple exposures to OHP produced SIgnificant retention deficits, confirming a previous study. 
Exposures of OHP failed to produce retention defiCIts of a T-maze position habit. The Lashley III maze 
memory deficit may have been produced by alterations m activation and not by a memory deficiency. (AHD) 
(© BA) 
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541. 
EVANS, A. and D.N. Walder. 

Significance of gas micronuclei in the aetiology of decompression sickness. 
Nature 222:251-252; Apr. 19, 1969. 

Various theories concerning bubble fonnation are reviewed. The frequently unsatisfactory results of the stage 
method of decompression is pointed out. It is stated that bubbles do not fonn unless gas micronuclei are 
present. Investigations were undertaken with the common shrimp (Crangon crangon) which possesses the 
advantages of having a translucent shell and an ability to withstand high pressure. Shrimp were decompressed 
to about 60 mm Hg, and bubbles were observed. It was assumed that the bubbles depended upon the 
existence of gas micronuclei. To destroy these, the shrimp were sealed in a polythene bag full of seawater and 
subjected to high pressure for several minutes, then decompressed. Bubble fonnation was greatly reduced, but 
not completely eliminated; this partial failure was thought to be due to rapid movements made by some of 
the shrimp in being transferred from the bag to the decompression vessel, resulting in the fonnation of new 
gas micronuclei. It is noted that bends in divers manifest themselves in areas of the body where activity has 
been greatest, and where, therefore, gas micronuclei are probably most numerous. The acclimatization phe
nomenon observed in divers suggest that repeated compression and decompression by conventional tables 
may always bring about the production of bubbles. (MFW /BSCP) 

542. 
EV ANS, A. and D.N. Walder. 

Detection of circulating bubbles in the intact mammal. 
Ultrasonics 8(4):216-217; 1970. 

Gas bubbles in the blood are believed responsible for the symptoms of decompression sickness. It is desired to 
design a system which will detect these bubbles if they appear in the circulation of a man undergoing 
decompression. Such bubbles will produce a signal on an ultrasonic Doppler flow-meter. A fetal heart 
detector was used for these experiments. The probe was placed on the chest over the heart. A guinea pig 
underwent a severe decompression and the Doppler signals were recorded. (© BA) 

543. 
EVANS, C., C. Parsons and J. Nunton. 

Near drowning. 
Brit. Med. J. 1 :47; Jan. 2,1971. 

A severe case of near drowning m a seven year-old boy is described. Symptoms on admission to hospital were 
cyanosis, inactive dilated pupils, gasping respiration, and irregular bradycardia (40/min), coldness of skin, 
muscle spasm producing opisthotonos and trismus, extremely low (unrecordable) blood pressure, and wide
spread patchy shadowing on the lungs revealed by chest X-ray. Therapy was as follows' clearing of upper 
aIrway, ventilation WIth 100% oxygen by intubation facilitated by suxamethonium; 100 ml of Urevert admin
istered intravenously to combat cerebral edema, which was thought to be present; 500 mg ampicillin and 
500 mg cloxacilhn were given intramuscularly; 100 mg hydrocortisone were given intravenously; dextran-40 
was given for shock. Complete hematological tests were made and sodium bicarbonate was given to correct 
pH. Patient recovered consciousness after six and one-half hours, and 16 hours after aCCIdent was able to eat 
nonnally. After four days he was dIscharged, by which time shadowing in chest was much improved. White 
blood cell count, five weeks later, was 8300/mm 3 with 16% polymorph and 84% lymphocytes. (MFW/BSCP) 

544. 
EV ANS, D.E. and LJ. Greenbaum, Jr. 

Pressor response to epinephrine in hyperbaric atmospheres. 
Aerosp. Med. 41 :738-740; July, 1970. 

Cats were anesthetized WIth a combmation of pentobarbital sodIUm, chloralose and urethane. Mean and 
pulsatile arterial blood pressures were contmuously monitored. Nineteen cats were gIVen an initial 2 cc (IV) of 
epinephrine (1: 1,000 USP, diluted 0.75/100cc) at the surface. With the cats breathing 2% O2-98% He 
(P02 ~ 206 mmHg and PHe 10,129 mmHg) at 200 psig, they were gIVen a second mfuslOn of epinephrIne. 
The cats were then decompressed to sea level and a thud injection identIcal to the first two was given. 
Measurements were made of tIme to peak pressure, and time to return to pre-mjection pressure. Results 
indicated that the pressor response to iv epinephnne at 200 psig IS not SIgnIficantly dIfferent from an Identical 
mjectlOn given at surface pressure, either before or after pressurIzatIOn. (Authors' abstract). 

545. 
EV ANS, D.E., GW.H. Bailey, L.G. Dickson, D.E. Uddin and L.J. Greenbaum, Jr. 
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Anti-inflammatory properties of cortisone in rats exposed to helium-oxygen at 266 psig (600 
feet sea water). 

Aerosp. Med. 41: 1038-1041; Sept. 1970. 

The irritant, croton oil, was injected into a subcutaneous air pouch in the backs of rats. Cortisone acetate (3 
and 4 mgm) was also injected into the pouches of the experimental groups and the histopathologic responses 
of the tissue adjacent to the pouch were analyzed followmg five days exposure to an atmospheric pressure of 
266 psig. The P02 was maintamed at 150 mmHg, the PN2 at 615 and the PHe was increased to 
14,400 mmHg. In addition, the serum levels of haptoglobin, an acute phase reactant, were determined. The 
hIstologic findings as well as serum haptoglobin levels showed no differences between animals at the surface 
or at 600 feet, regardless of treatment. It was concluded that the anti-inflammatory effects of cortisone 
acetate are identical in suppressmg inflammation at sea level and at increased atmosphenc pressures. (Authors' 
abstract) 

546. 
EVANS, MJ., J.D. Hackney and R.F. Bils. 

Effects of a high concentration of oxygen on cell renewal in the pUlmonary alveoli. 
Aerosp. Med. 40: 1365-1368; Dec. 1969. 

The purpose of this study was to determine the effects of hIgh concentranons of oxygen on cell diviSIOn in 
the alveolar walls of the lung. A group of young male mice were exposed to 100% oxygen over a 96 hour 
penod. During the exposure mice were sacrificed at intervals of 2, 5, 6, 8, 24, 58, 72, and 96 hours. One hour 
pnor to sacnfice, the dividmg cells were labeled with 3H-thymldme. Using radIOautographIc techniques, the 
number and identIty of labeled cells m the alveoli were determmed with the light and electron microscopes. 
The mean labelmg index of the control animals ranged from 16.2 to 25.0 labeled cells/l,OOO alveolar cells. 
After 24 hours in 100% oxygen the mean labeling index decreased to 7.4. At 48 hours the mean labeling 
index had decreased even further to 3.7. The cell types that showed the largest decrease in labelmg index were 
the leucocytes, endothelial cells and type II alveolar cells. These findings show that exposure to 100% oxygen 
decreases the number of dIviding cells found in the alveolar walls of the lung. (Authors' abstract) 

547. 
EVERSOLE, C.L. 

Size and distance estimation from an acrylic submersible. 
Nav. Personnel Traming Res. Lab., Rep. STB-71-8, 39 p. Mar. 1971. 
(AD 722,320) 

In an expenmental evaluatIon of the visual properties of NEMO, a 5.5 foot dIameter acrylIc submersible, It 
was found that size and dIstance of underwater targets (white discs) were dramatically understimated. In 
many cases, this underestimanon was m excess of 50% of the true sIze and/or distance. This result, however, 
IS m partIal agreement with theoretical predictions established for the optical properties of NEMO. The results 
of this experiment differ from theory in that error rates (amount of underestimanon) maximize at dIstances 
of 20-30 feet whereas theory predicts an increase in errors (underestImatIOn) to much further dIstances. 
Several reasons are offered for this discrepancy, includmg water rorbidity, mdividual set or bias, and the 
effect of experience. It appears that with training which includes accurate mformatIon on true target size and 
distance operators can accurately estimate size and distance. (Author's abstract) (G RA) 

548. 
EVERSON, I. and M.G. White. 

Antarctic marine biological research methods involving diving. 
In: Lythgoe, J.N. and E.A. Drew, eds. Underwater Association Report 1969, p.91-95. 

Guildford, England, Iliffe Science and Technolgoy Publications, Ltd., n.d. 

A survey of the benthos at Signy Islands in the South Orkneys, on the northern edge of the Antarctic Circle, 
was carried out by divers working under fast ice. The diving sites were fixed by sledgewheel and compass, and 
a sextant using known reference points on land. Transport was by a Bombardier Skidoo motor toboggan 
hauling a 12-foot Nansen sledge. Blocks one meter square were cut out of the ice by a chain saw. Divers wore 
wet suits of 3/16 inch nylon-lined neoprene over 4 mm single-skm neoprene ronics, calf-length bootees and a 
hood covering most of the face. The hands were protected by soft neoprene mIttens. Divers worked in pairs 
and maintained contact with the surface by white nylon climbing rope. Cold tolerance determined duration 
of each dive, and this varied greatly among individuals. The effects of vaso-constriction, nervous inhibition, 
and cold stress are currently being investigated. A noteworthy characteristic of the water at these latirodes is 
its extreme clarity, which naturally facilitates exploration. (MFW/BSCP) 
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549. 
FABER,A.L. 

An experiment on transmission loss and fluctuations of 3-kHz sound in shallow water. 
U.S. Nav. Res. Lab., Rep. NRL-7257, 3Op. April 13, 1971. 
(AD 723,192) 

The experiment investigated certain aspects of the 3 kHz sound field produced by a source of mid-depth in 
shallow water off Panama City, Florida. The soundspeed profile consists of a weak surface channel in the 
upper half of the water column and a strong negative gradient in the lower half. A two-layer normal-mode 
model predicts that due to the source placement and high directivity, modes oflower order than the fourth or 
higher order than the twelfth should not be significantly excited. The prediction concerning the absence of 
the second and third modes tends to be supported by the amplitude distribution over depth observed at 
ranges of 15 to 27 km during a towed-hydrophone run (the data are inconclusive concerning the fllSt mode). 
In the second part of the experiment the anchored receiving ship recorded about 48 hours of CW signals at 
each of two ranges: 7.0 km and 27.6 km. Over the total time span of the data the amplitude fluctuations of 
signals received on three hydrophones at different depths were observed to be weakly correlated, and there 
was some indication of variation at the tidal frequency for the 7.0 km data. On a shorter time scale, 
semiperiodic fluctuations at periods from 30 sec to 30 min occurred at times during these runs. (Author's 
abstract) (GRA) 

550. 
FABRIS, U., A. Ravara, P. Sannazzari and G. Scaglione. 

Clinical evaluation of rheography carried out under water on subjects practicing underwater 
activity. 

Washington,D.C. NASA, NASA TT F-13,423, 5p. Dec. 1970. Translated from Boll. Soc. Ital. 
BioI. Spero 45(7):394-396; 1969. 

(N71-14,483) 

An attempt was made to investigate all those phenomena whose detrimental limits (the threshold of 
endurance and the possibility of prevention) form the object of a study in an experimental series, undertaken 
in the open sea. One hundred and nine divers 20 to 45 years of age, In active underwater service from three to 
15 years, were subjected to a rheographic examination (with or without simultaneous ECG) with the appara
tus appropriately arranged. The examination was carried out with the subjects at about ten m depth with 
recording for about ten minutes. The divers were exposed to a temperature variation which varied from about 
21°C at the surface to 11°C on the bottom. The electrodes were placed on the forearm and the index finger 
and linked to the apparatus, located at the surface, by means of a shielded cable. AnalYZing the charts from 
the quantitative point of view, the clInical results of the blood flow can be summed up as follows: In SIX 
subjects "the Index of the flow" seems to have increased, while for 92 subjects it seems to have decreased. It 
was noted that whenever the rheographlc examinatIOn revealed a respiratory difficulty, a splIometric examin
ation confirmed a pathological situation but of slight Importance. These and other observatIOns provide us 
with a preventive check on sUitabilIty for underwater actlVlty, as well as on the exact nature of the conditions 
of physiological adaptatIOn of the subject to the new enVlIonment. (Excerpts from authors) 

551. 
FABRIS, U.S., and S. Recine. 

Modlfiche della pletismografia ad impedenza ri1evata su sommozzatori immersi a varie 
profondita. 

[Alterations of high impedence plethysmography on skindivers immersed at various depths 1 . 
G. Ig. Med. Prevo 11 :93-103; Jan/June 1970. 

The authors have developed an Improved portable plethysmograph using Integrated monolithiC CIICUItry. The 
Instrument IS able to record a Wider range of values more accurately than older instruments can because of the 
use of electromc ClIcUlts and because no mechamcal or pressure-sensitive devices Interfere With the move
ments of the subject A mathematical treatment of the graphs produced by the apparatus IS demonstrated. In 
the authors' View, thiS method Will make possible the study of the blood separate from the cellular tissues; 
already It has necessitated a complete reexaminatIOn of the previously publIshed the ones on the subject by 
mtroducIng Into the study of the plethysmographic wave patterns the bloelectncal charactenstics of the 
tissues and of the blood mass. In conclUSIOn, the authors pomt out that not enough IS yet known to tell 
whether the substantial alteratIOns m the penpheral clIculation which occur dunng 1ffimeISlon are patho
lOgical symptoms or the organism's phYSIOlogical attempts at adaptatIOn to the envlIonment. (MEH/BSCP) 

552. 
FAGRAEUS, L. and C.M. Hesser. 

Ventilatory response to CO2 in hyperbaric environments. 
Acta PhySlOl. Scand. 80: 19A-20A; Dec. 1970. 
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Abstract only. Entire item quoted: The reduced ventilatory response to muscular exercise observed at high 
ambient air pressures is due to the combined effects of raised inspired 02 pressure and other factors (Hesser, 
Fagraeus and Linnarsson 1968). Theoretically, there are at least two such "non oxygen-dependent" factors, 
namely (1) increased work of breathing due to the increased gas density and (2) a narcotic action of high N2 
pressures on neural structures involved in the control of respiration. In an attempt to separate and evaluate 
the relative importance of these two potential factors, the ventilatory response to CO2 (VE/PAC02) was 
determined in eight ~xperienced divers under two different conditions, i.e., when breathing low concen
trations of C02 in oxygen at 1.7 atmospheres absolute (ATA) and in air at 8.0 ATA. The inspired O2 and 
CO2 pressures were approximately the same in the two conditions, whereas the inspired N2 pressures differed 
by 6.3 ATA The density of the inspired gas mixtures at 8.0 ATA was about 4.2 times that of the mixtures at 
1.7 ATA. A rise in N2 pressure from 0 to 6.3 ATA caused an almost 50 per cent reduction in slope, with no 
conspicuous shift in position of the CO2 response curve. Since curves obtained from subjects with added 
breathing resistance also show mainly a reduction in slope, (Cherniack 1965, Mille-Emili and Tyler 1963) 
whereas those from subjects under conventional anesthesia show both a reduction in slope and a shift to the 
right (Fink, et al, 1963), it may be concluded that the reduction ofventilation observed in the present study 
was due to the increase in gas density and breathing resistance rather than to any narcotic action of the high 
N2 pressure. By inference, most of the nonoxygen-dependent reduction of the ventilatory response to 
exercise occurring at high ambient air pressures may be ascribed to the increased work of breathing due to the 
increase in gas density. 

SS3. 
FAHLMAN, G.H. 

Support facilities and operations Makai Range mobile habitat. 
In: Progress into the sea. Transactions of the Symposium 20-22 October 1969, Washington, 

D.C., p.237-2S2. Washington, D.C., Marine Technology Society, 1970. 

Makai Range, Inc. IS a part of the Makapuu Oceanic Center, an establishment developed by Mr. T.A. Pryor m 
the past few years. This establishment IS located in Hawaii, on the Island of Oahu, about 30 miles southeast of 
Honolulu. Makai Range, Inc. operates an ocean test range: The Makai Undersea Test Range. The facilities of 
this test range are being developed in three phases: A man-m-the-sea phase, a deep submersible phase and an 
instrumentation phase. The man-in-the-sea phase of the development has recently been completed. It encom
passes a unique mobile habitat system. The habitat submerges and surfaces through control of ballast tank 
systems. The support facilities are pnmarily located on shore since the habitat carries on board most of the 
supplies required for a twenty day operation on the bottom at maximum operating depth of 580 feet. The 
Makai Undersea Test Range is developed to support government, industrial, and academic organlZattons in 
oceanographic research and development programs. Special emphases are put on testing and evaluation in the 
ocean environment of equipment and systems for underwater work and on trainmg of marine scientists, 
engineers and techmcians in diving techniques. Recent test operations of the facilities of the Makai Undersea 
Test Range has unveiled remarkedly good operational characteristics, and Makai Range, Inc. is now offering 
its services to other organizations, federal as well as foretgn. (Author's abstract) 

SS4. 
FAHLMAN, G.H. 

Makai Range "minitat" solved Tektite's problems. 
Oceano!. Int. 6:7; Feb. 1971. 

In this letter to the editor, the vice president of the Makai Undersea Test Range states that they had solved 
the problem of the miniature habitat over two years ago with a small, two-man prototype, and had wanted to 
build the mimtat for Tektite II. The contract to build the mini tat was not acceptable to the bidders, because 
the pontoon vehicle was to be built elsewhere. It is pointed out that on major change in the minitat 
specifications had been made by the bidder; thiS was to design a honzontal, rather than a vertical chamber, 
thus providing a lower center of graVIty. This is especially important during submerging and surfacing, when a 
positive metacentnc height must be mamtained. (MFW/BSCP) 

SSS. 
FAIMAN, M.D. 

Brain norepinephrine and S-hydroxytryptamine in oxygen convulsions. 
In: Aerospace Medical Association. Preprints of scientific program, 1970. Annual scientific 

meeting, St. Louis, April 27-30. p.1 07. Published by the Association. 

The Central Nervous System (CNS) IS extremely susceptible to high oxygen pressure With convulsions m both 
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man and animals a characteristic of central oxygen toxicity. Abnormal CNS activity and convulsions have 
been associated with changes in brain norepinephrine (NE) and S-hydroxytryptarnine (S-HT). Monoamine 
oxidase inhibitors which increase the concentration of these amines, have been shown to exhibit anticon
vulsant properties. Depletion of these arnines in the brain by reserpine has lowered the threshold to chemical 
and electro-shock convulsive stimuli. Studies were initiated to determine the relationship between drug 
induced changes in brain NE and S-HT and the susceptibility of animals to oxygen convulsions ... The 
following drugs known to affect the concentration of brain NE and S-HT by various mechanisms were studied 
in order to determine their influence on oxygen induced convulsions: p-chlorophenylalanine (PCPA), 
S-hydroxytryptophan (S-HTP),C¥-methyl-p-tyrosine, dl-dopa, pargyline, reserpine and tetraethylthiuram 
disulfide (TETD) ... In conclusion, no relationship appears to exist between the absolute concentration of 
brain NE and/or 5-HT and the susceptibility of animals to oxygen convulsions. (From author) 

556. 
FAIMAN, M.D., R.G. MeW and M.B. Myers. 

Brain norepinephrine and serotonin in central oxygen toxicity. 
Life Sci. 10:21-34; Jan. 1971. 

The clinical usefulness of hyperbaric oxygenation is limited because of pulmonary and central nervous system 
toxicity. It has been suggested that abnormal CNS activity and convulsions may be associated with changes in 
norepinephrine (NE) and serotonin (S-HT). Studies were conducted to determine the relationship between 
drug induced changes in brain NE and S-HT and the susceptibility of mice to oxygen convulsions. Monoamine 
oxidase inhibitors which increase the concentration of brain amines have exhibited anticonvulsant properties 
while depletion of NE and S-HT have been shown to lower the threshold to electro-shock induced seizures. 
The administration of drugs known to lower the NE and S-HT allows one to speculate that these amines are 
important in influencing oxygen convulsions. (CWS/BSCP) 

557. 
FAN, L.T., Y.S. Hwang and C.L. Hwang. 

Applications of modern optimal control theory to environmental control of confined spaces 
and life support systems. Part I. Modeling and simulation. 

Building Sci. 5 :57-71; 1970. 
(Also published by Kansas St. Univ. Coll. Eng., Manhattan, Kansas as Rep. 

AFOSR-TR-71-1365). 
(AD 724,021) 

Several mathematical models of an envIronmental control system which consists of a confined space or cabin, 
a heat exchanger, and a feedback element such as a thermostat are presented. The performance equations of 
the system, which represent the dynamiC characteristIcs of the system proper and of the heat exchanger are 
derived. In the basiC model the flow of air in the confined space IS considered to be in the state of complete 
mixing and the disturbance IS caused by an Impulse heat input. The performance equations in which the heat 
disturbances are of the form such as the step function and cyclIc function which are different from the 
Impulse functIOn are also denved. Also presented are the performance equations which represent the dynamiC 
characteristics of flow of air in a confined space or cabm charactenzed by the two completely stiffed 
tanks-in-senes (2 CST's in serIes) model. (Authors) (GRA) 

558. 
FAN, L.T., Y.S. Hwang and C.L. Hwang. 

Applications of modern optimal control theory to environmental control of confined spaces 
and life support systems. Part 2. Basic computational algorithm of Pontryagm's maximum 
principle and its applicatIOns. 

Building Sci. 5:81-94; 1970. 
(Also published by Kansas St. Eng. Exper. Sta. Reprint 192). 

(AD 722,951) 

The basic form of Pontryagm's maximum pnnclple which IS a keystone of the modern optImal control theory 
IS presented. The pnnclple IS apphed to the determmatlOn of optImal control polICies of several hfe support or 
environmental control systems. Three concrete examples all of which are concerned With the temperature 
control of a bfe support system consistmg of an au-conditIOned cabm (the system proper) subject to an 
Impulse heat disturbance and of a heat exchanger (the control element) are conSidered. The first example 
treats the case m which the tIme constant of the heat exchanger IS negbglble. The second example conSiders 
the case m which the tIme constant of the heat exchanger IS not Ignored. In the thIrd example the optimal 
polIcy of the system where the flow of aIr 111 the cabm can bc charactenzed by the two completely stirred 
tanks-lI1-senes (2CST's-m-sencs) model IS studlCd. In thiS example, the tIme constant of the heat exchanger IS 
agam neglected. Procedures and computatIOnal approaches employed for obtamll1g the optimal control 
poilcles arc given m detaIl. (Authors) (G RA) 
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559. 
FANT, G.M., J. Llindqvist, B. Sonnesson and H. Hollien. 

Speech distortion at high pressures. 
In: Lambertsen, C.J., ed. Underwater physiology. Proceedings of the fourth symposium on 

underwater physiology, p.293-299. New York, Academic Press, 1971. 

Verbal communication under high pressure conditions is made difficult largely because of speech distortion. 
X-ray examination of men at 300 FSW revealed no insufficiency in the velopharyngeal closure so the 
distortion had to be due to some other factor in the physics of speech generation. "In normal speech, the 
distribu tion of maximum energy in the speech spectrum is principally determined by the shape of the vocal 
cavities from the larynx to the lips and by the velocity of sound in the exhaled gas mixture ... When one 
speaks in an air atmosphere at increased pressure, the increased density of the air causes an increase in the 
impedance of the air, and accordingly reduces the mismatch between the impedence of the cavity walls and 
air. The cavity walls, therefore, participate more effectively in sound propagation and m tuning the vocal 
resonances than they do at normal pressures ... Among other effects that can be predicted from acoustic 
theory is that voiced speech sounds increase in intensity by 3 db through doubling the atmospheric 
pressure ... (Quotes from text, CWS/BSCP) 

560. 
FARBER, J. and H. Rahn. 

Gas exchange between air and water and the ventilation pattern in the electric eel. 
Resp. Physiol. 9(2):151-161; 1970. 

The electric eel is an obligate air breather that nses periodically to the surface to exchange gas. By bamng 
access to the surface of an aquarium except for a breathing hole the expued and inspired volumes can be 
measured in a free SWimming animal by placing over the hole a funnel for the collectIOn and analyses of gases 
or for recording of the breathing pattern. At 26c C the total oxygen uptake was 0.5 m1/min/kg of which 78% 
was absorbed from the air and the remainder from the water. In contrast 81% of the CO2 was eliminated into 
the water by the skin, the rest into the au. As a result the gas exchange ratio in the air was 0.25 and in the 
water 3.65 with an overall ratio of 1.0. Expired and inspired volumes were 32 and 35 ml, respectively, in a 
2.76 kg animal, and the buccal cavity empties almost completely with each breath. The total respuatory cycle 
is completed in 0.4 sec With maximal mspiratory and explfatory flow velOCities of 250 and 330 ml/sec, 
respectively. (©,BA) 

561. 
FARHI, L.E. 

Diffusive and convective movement of gas in the lung. 
In: Farhi, L.E. and H. Rahn, eds. Studies in pulmonary physiology: mechanics, chemistry, and 

circulation of the lung, p.46-62. Brooks A.F.B., Sch. Aerosp. Med., Rep. SAM·TR-70-5. Jan. 
1970. 

Recent evidence that gas diffusion withm the respiratory lobule is not as rapid as usually postulated is 
reviewed and discussed. The idea that at the end of mspiratIon there exists a measurable concentration 
gradient from the bronchiolar opening to the alveolar wall is supported by experiments which demonstrate 
the following three pomts. FlfSt, the slope of the alveolar plateau during a smgle-breath test cannot be 
explained on the basis of regional inhomogeneity and sequential emptying. In addition, when the test breath 
contains tracer gases of different dlffuslvlty, the relative changes in theu concentration during expuation can 
be explained only on the basis of diffusion. Finally, the rapid change in slope of the alveolar plateau must also 
be due to m tralobular diffUSIOn. This process is accompanied by considerable mixing with the gas initially 
contained in the dead space. The central volume in which the inspired gas mixes by convective movement can 
be mfluenced by the physical characteristics of the inspired medIUm. [In expenments of Cruz, Lanphier and 
Farhl (1960) concermng the effects of gas density on the slope of the alveolar plateau at 1 A TM and at 
7 ATM, with human subjects, it IS indicated that Increased pressure Significantly reduces the initial slope of 
the argon-nitrogen curve. (See Fig. 7, p.59)] (Author's summary expanded by MFW/BSCP) 

562. 
FARHI, L.E. and H. Rahn. 

Studies in pulmonary physiology: mechanics, chemistry and circulation of the lung. 
Brooks A.F.B., Sch. Aerosp. Med., Rep. SAM-TR-70-5, 311p. Jan. 1970. 

Many of the papers m thiS report have been preVIOusly published elsewhere. The sectIOns that have appli
cation to underwater phYSIOlogy are: sectIOn II, MechaniCS of ventilation, sectIOn III, Alveolar ventilatIOn and 
gas exchange, and section VIII, DecompressIOn sickness. IndiVidual papers will be found under the following 
author entnes, for section II, Hong, S.K., P. Cerretelli, J.e. Cruz and H. Rahn; Maio, D.A. and L.E. Farhi; for 
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section III, Farhi, LE. The three papers in section VIII have already been covered: Van Liew, H.D. and M. 
Passke, entry #1774 in our first bibliography; Van Liew, H.D., W.H. Schoenfisch and A.J. Olszowka, (Resp. 
Physiol. 6:23-28; 1968) and Van Liew, H.D. and M.P. Hlastala (Resp. Physiol, 7:111-121; 1968) in this 
bibliography. (MFW/BSCP) 

563. 
FATT,I. 

Influence of a hyperbaric environment on oxygen tension under a contact lens. 
Arner. J. Optom. 48:109-112; Feb. 1971. 

The oxygen consumption by the cornea from the tear fluid trapped under a contact lens in the interval 
between blinks is balanced by the amount of dissolved oxygen brought in with the fresh tear fluid at a blink. 
The oxygen tension under a tight lens is shown to rise to the minimum value for maintaining a transparent 
cornea at a normal blink period of five seconds only when the environment is pure oxygen. This observation 
also leads to the conclusion that the mixing efficiency of the process that replenishes the tears under the lens 
at each blink is between 5 and 20 per cent and is probably about 10 percent. (Author's abstract modified) 

564. 
FAULSTITCH, A.J., E.G. Barth and M.C. Gariazzo. 

Submarine flight recorder (SFR) system. 
U.S. Nav. Ord. Lab., Rep. NOLTR-71-211, 34p. July 30,1971. 
(AD 735,879) 

The Naval Ordnance Laboratory proposes the adoption by the submarine service of an accident evaluatIon 
technique used for many years in commercial aviation, the flight recorder. The Submarine Flight Recorder 
(SFR) System would monitor submarine location and maneuvering data and, then, record and store this 
information. The recorder and certain localization aids would be retrofitted into the present SECT/SAL buoy 
and/or would be an integral part of any second generation SECT/SAL buoy. (Author) (GRA) 

565. 
FAY, R.R. 

Auditory sensitivity of the goldfish within the near acoustic field. 
U.S. Nav. Submar. Med. Cent., Rep. SMRL 605, lip. Nov. 26, 1969. 

Four experiments were conducted on auditory sensitivity and dlscrimmation of goldfish within the acoustic 
near field. Experiment I studied the effects of the near field on sound pressure thresholds. The senSItivity of 
goldfish in terms of sound pressure appeared to vary with distance from the sound source. Experiment II 
studied stimulus generalization and frequency change as small as 12.5% without explicit differential training. 
Experiment III studIed the effects of far field noise or near field thresholds. A masking effect was observed 
which appeared to be a negatively accelerated function of masker spectrum level. Experiment IV tested the 
abtlity of goldfish to localize a sound source withm the near field. It was shown that goldfish could discrim
inate between right 45° and left 45° stimulus directions. Discussion is presented concernmg the implications 
of the results of the four experiments and their relevance to the study of underwater commumcatlons. 
(Author's abstract) 

566. 
FEATHERSTONE, R.M., S. Hegeman and W. Settle. 

Effects of inert gas pressures on protein structure and function. 
In: Lambertsen, C.J., ed. Underwater physiology. Proceedings of the fourth symposium on 

underwater physiology, p.95-100. New York, Academic Press, 1971. 

When an mcreased gas pressure is apphed to a protem. the concentratIon of the gas m the protein is mcreased. 
In addItIon, there is a hydrostatic pressure increase. Hydrostatic effects on protein are observed only at high 
pressures, whereas the effect of mcreasmg gas concentration IS observed at much lower pressures. Ammo 
aCIds, and metalloflavoprotems succmic dehydrogenase and NADH oxidase were studied. The author sum
manzes. (I) Htgh gas pressures alter the function of a protem, the degree and the nature of the alteration 
dependmg on the physical-chemIcal properties of the gas rather than on pressure per se. (2) Gas binding to a 
protein IS speCIfic. It IS not known whether the mternal bmding sites or the external ones cause the functional 
changes. (3) Protems have vastly dIfferent susceptiblhties to functIOnal alteratIOns by gases. In the whole cell, 
usually one protem (or at most ten) IS susceptible to gases under pressure. InhIbItion of any of these protems 
probably accounts for the phYSIOlOgical effects caused by gases under hIgh pressure. (Excerpts and authors' 
summary) 
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567. 
FELLER, D.D., E.D. Neville and K.S. Talarico. 

Effects of prolonged continuous exposure to 100% oxygen at 450 mmHg in vivo on lipid 
synthesis in rat liver and adipose tissue slices. 

Proc. Soc. Exp. BioI. Med. 136:928-933; Mar. 1971. 

Male rats were exposed to 100% oxygen at 450 mmHg for periods of time from one to three weeks. After 
exposure, blood lipid assays were performed and in vitro incorporation of acetate-2-(l4)C Into CO2 and fatty 
acids by slices of liver and epididymal adipose tissue was measured. The oxygen-exposed rats gained a greater 
amount of weight over the exposure period than did their isocalorically pair-fed controls. Plasma lipid values 
obtaIned from oxygen exposed rats were higher than those obtained from the pair-fed group. Fatty acid 
contents in liver and adipose tissue of the oxygen-exposed rats were higher than those obtained from the 
pair-fed control rats. The posslblity that the oxygen-enriched environment alters the utilization of foodstuffs 
In a manner which more efficiently conserves energy by the storage of greater amounts of fat and/or greater 
synthesis of lipids is discussed. (MM) (Aerosp. Med. Bio!.) 

568. 
FENN, W.O. and V. Boschen. 

Oxygen consumption of frog tissues under high hydrostatic pressure. 
Resp. Physiol. 7(3):335-340; 1969. 

The rate of oxygen consumption of some frog tissues was measured under vanous hydrostatic pressures up to 
500 atm. The tissues either intact, minced, or homogenized were immersed in oxygenated Ringers solution In 
10 ml syringes without any gas bubbles. The synnges were Immersed in water in a pressure vessel with a 
control In a similar vessel at atmospheric pressure. The partial pressure of the oxygen in the solution was 
measured with an oxygen electrode before and after a period of a few hours under pressure. In skIn, liver, 
ladney and lung, pressure caused a decrease in oxygen consumption, but in skeletal muscle there was a 25% 
increase because the muscles went into a contracture. This increased the demand for oxygen in spite of a 
presumed inhibitIOn of the oxidative process Itself. To account for the Inhibition there IS presumably some 
point in the oxidative process which Involves an increase in volume. The burning of glucose to CO2 and water 
does result In a slight Increase in volume. (©,BA) 

569. 
FENN, W.O. 

The physiological effects of hydrostatic pressures. 
In: Bennett, P.B. and D.H. Elliott, eds. The physiology and medicine of diving and compressed 

air work, p.36-57. Baltimore, Williams and Wilkins, 1969. 

Early attempts to investigate pressure effects failed to distinguish between hydrostatic pressure as such and 
partial pressures of gases, especially oxygen. The H.M.S. Challenger, the first oceanographic ship found that 
life existed far below the 1500 ft limit set in early theory, in fact living bacteria were found at depths of 
5.1 km (600 ATA). This stimulated work on the physiological effects of pressure. It should be remembered 
that interrelations of pressure, volume and temperature form the basis for the reactions of any physio
chemical system. The deepest depth in the ocean is found in the Mariana Trench in the Pacific where the 
depth is about 6.8 miles and the pressure 1080 ATA (35,800 feet). Early effects are probably on the central 
nervous system and result in general stimulation. At 250 to 300 ATA fish become stiff and muscles rigid, but 
Paramecia continue to swim at 50 ATA (1650 ft). Pressure exerts protoplasmic effects With a reduction in the 
formation of protoplasmic gels. Thus pressure causes amoebae and red cells to become spheres and inhibits 
many functions such as division of egg cells and cyclosis in Elodea. Gas exchange under pressure is altered 
with the rate of oxygen consumption reduced, for example in algae by 11% at 50 ATA. Muscles become stiff 
at about 400 ATA (13,200 ft). Pressure of 50 to 250 ATA stimulate the central nervous system and periph
eral nerve nets while higher pressure were deleterious. Many insects, particularly flies are ex traordinarily 
sensitive to minute pressure changes, and plankton crustaceans swim upward With as little as 0.6 ATA. 
Growth of bacteria is inhibited by pressure, for example, Streptococcus faecalis stops growth at 41 AT A. Man 
shows decrements in neuromuscular coordination at 600 to 800 ft (19 to 25 ATA). (CWS/BSCP) 

570. 
FENN, W.O. and V.P. Boschen. 

Hemolysis under high hydrostatic pressure. 
Proc. Soc. Exp. BioI. Med. 137(3):847-916; July 1971. 

Hydrostatic pressures up to 41 atm had no Slgmficant immediate effect on the percentage of hemolYSIS of 
washed red cells when they were diluted with an equal volume of water. After prolonged exposures to 
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pressures up to 540 atm there was a significant increase in hemolysis due to pressure which was 2-3 times 
greater at 6° than at 25°. (Authors' summary) 

571. 
FERGUSON, M.J. and C.B. MAY. 

Use of the Ben Franklin submersible as a space station simulator. 
In: ASTM/IES/AIAA Space Simulation Conference, Sept. 15-16, 1970, p.599-621. Washington, 

D.C., National Bureau of Standards, October 1970. 
(Nat. Bur. Stand. Spec. Publ. 336) 

This paper presents the NASA-sponsored effort using the Ben Franklin submersible as a space station analog 
during the 3(}'day drift mission in the Gulf Stream, starting 14 August 1969. The areas of investigation 
include: (1) Psychological and physiological measurements during the pre-mission mission, and post-mission 
phases were related to observed crew behavior. The results reveal that detailed consideration must be given 
early in the design to those aspects which could cause crew annoyance and frustration, and which could be 
further aggravated by long confinement Selection of crew pairs for compatibility of personality will help 
reduce stress in small closed systems. (2) Habitability in a closed ecosystem was investigated. The objective 
was to determine the suitability of Ben Franklin submersible habitability data for providing guidelines for 
future spacecraft design. These mclude provision for privacy, control of temperature and humidity and 
adequate facilities for personal hygiene. (3) Microbiological investigation as a study of the effect of total 
biological isolation upon the flora of the crew, environmental and life support subsystems. The continuing 
shift and simplification of microbial flora on the 3(}'day mission indicates a need for investigation of the 
problem in association with longer space missions. (4) The maintainability experiment objective was to obtain 
detailed information on the frequency, duration, type and complications of on-board maintenance during the 
mission. (Authors' abstract) 

572. 
FERRANTE, F.L. and D.F. Opdyke. 

Oxygen conservation during diving apnea. 
Fed.Proc. 28:518; 1969. 

Abstract only. Entire item quoted. The objective of this mvestigation was to measure the rate of decline of 
partial pressure of arterial oxygen (Pa02) during submergence (dIVIng) apnea m unanesthetized nutria. When 
heart rate declined rapidly from 160 to 20 beats/min Within the first five seconds of submersion, Pa02 
declined slowly e.g. from control of 100 mmHg to 70 mmHg at the end of the first minute of the dive. 
Conversely, when heart rate declined gradually, reaching 20 beats/min after one mmute of submerSIOn, Pa02 
declined rapidly e.g. control of 98 mmHg to 42 mmHg at the end of the nrst minute. Both atropIDIzed and 
vagotomized nutria displayed Pa02 values as low as 25 to 35 mmHg by the end of the first minute of 
submerSIOn. Apparently the contnbution of bradycardia to oxygen conservatIOn IS of primary importance 
during the first 30 to 60 seconds of the dIVe smce the alternate O2 conservmg mechamsm, peripheral 
vasoconstriction, develops gradually, reaching its peak only after one minute of submersIOn. When brady
cardia develops rapidly, the break point of breath hold IS SIX to eight minutes When bradycardia IS prevented 
by vagotomy or atropme the break pomt of breath hold IS two or three mmutes. In normal as well as 
atropmized or vagotomized animals, thiS break pomt occurs at a Pa02 of about 15 mmHg. 

573. 
FERRANTE, F.L. 

Oxygen conservation during submergence apnea in a dlVlng mammal, the nutna. 
Amer. J. Physiol. 218:363-371; Feb. 1970. 

The pnmary objective of the present mvestigatlOn was to determme the rate of decline of artenal oxygen 
partial pressure (Pa02) during submergence apnea m a dIVIng mammal, the nutna. It was found that the rate 
of decline of Pa02 dunng the first mmute of submefSlon was Significantly greater than that occurnng dunng 
the remainder of that dive. Tlus blphaslC rate of decline of Pa02 dunng the flISt mmute of submergence was 
doubled If bradycardia was prevented by atropmlzatlOn or vagotomy. The rate of decline of Pa02 subsequent 
to the first minute of submergence was essentially the same m normal as well as atropIDIzed or vagotomized 
animals. The eVidence suggested that bradycardia was cntlcally Important to oxygen conservatIOn dunng the 
first nunute of submergence before penpheral vasoconstncbon reached maximum The break pomt of breath 
hold occurred at a Pa02 of about 15 mmHg m normal as well as atropIDIzed and vagotomized ammals. 
PreventIOn of the vagal effect greatly shortened the duratIOn of breath hold. (Author's abstract) 
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574. 
FERRANTE, F.L. and H.M. Frankel. 

Cardiovascular responses of anesthetized nutria and cats during apnea. 
Amer. J. Physiol. 221(1):251-254; 1971. 

During apnea in anesthetized nutria bradycardia developed and cardiac output decreased. Arterial blood 
pressure and carotid artery blood flow remained at or above control levels while iliac artery blood flow 
decreased. In anesthetized cats during apnea arterial blood pressure began to decrease before bradycardia was 
observed. Bradycardia in cats, but not in nutria was associated with evidence of cardiac failure. The increase 
in peripheral resistance found in the cat was less than 20% of that found in nutria. Some of the cardiovascular 
responses reported in unanesthetized nutria during diving were obtainable in part independent of intra
thoracic pressure changes and the response of receptors in the nares to water. (©,BA) 

575. 
FERRIS, S.H. 

Absolute distance perception under water and improvement through training. 
U.S. Nav. Submar. Med. Cent., Rep. SMRL 670, 17p. June 28, 1971. 

A series of expenments was performed to obtain direct estimates of absolute distance under water, and to 
determme If judgment accuracy can be improved through trainmg. Distance was under- or over-estimated, 
depending to a large extent on water turbidity, which increased the magnitude of judgments. Also whereas 
the power-function exponent for distance estimatIOn m air was slightly less than 1.0, exponents in water were 
greater than 1.0 and mcreased With mcreased turbidity. Divers qUickly learned to make accurate judgments 
when they were informed of the correct distance after each of a series of judgments, but training did not 
adequately transfer to another body of water when there were large differences in turbidity. The results have 
Implications for the traming of dIVers. (Au thor's abstract) 

576. 
FERRIS, S.H. 

Motion parallax and absolute distance. 
U.S. Nav. Submar. Cent., Rep. SMRL 673, 9p. July 22,1971. 

The accuracy of absolute distance estimation based on monocular motion parallax was determined both 
before and after specific trammg. With the usual distance information eliminated, subjects either held their 
heads stationary, or rhythmically rotated then heads from side to side while judging the distance of stimuli 
placed 4-15 ft away. Before traming, head movement produced more accurate judgments than head fixed. 
After only ten training trials, accurate judgments based on motion parallax were obtained. Results with a 
textured background were better than results with a white background, only when the subjects were not given 
any direct information about motion parallax. Good results were also obtained from motion parallax relative 
to a near reference object (2.5 ft away). The results have implicatIOns for the training of Navy divers. Smce 
the usual distance information is deficient or distorted under water, distance perception would probably be 
improved if divers were taught to move their heads. Furthermore, for situations in which accurate distance 
estimation is important, specific training in the use of motion parallax might be of considerable value. 
(Author) 

577. 
FICAT, P., J. Arlet, R. Vidal, A. Ricci and J.e. Fournial. 

Resultats therapeutiques du forage-biopsie dans les osteonecroses femoro-capitales primitives. 
[Therapeutic results of drill biopsy in 100 cases of primary osteonecrosis of the femoral head]. 
Rev. Rhum. 38(4):269-276. Apr. 1971. 

An analysIs was made of the results of drill bIOpsy of the head and neck of the femur m 100 cases of primary 
osteonecrosIs which had been venfied histologtcally and followed up for 1-6 years. The followmg results were 
shown: suppression or alleviatIOn of pain m 83% of cases; ln1proved mobility of the joint in 43% of cases; and 
radlOlogtcal stabilIZation in 77% of cases. Remarkable results were obtained in stage 1, the pre-radiologtcal 
phase (42 cases) in which dnll biopsy (confirmmg the diagnOSIs) was followed by absence of radiologtcal 
changes m 37 of the 42 cases. Thus, It appears the development of the disease can be arrested by this simple 
procedure pnor to rupture of the femoral head. However, an earlier diagnosis may be possible with the aid of 
the haemodynamlc and phlebographic methods developed by the authors. In addition, the pam destroying 
and often stablllZmg effect of drill biOpsy on complicated cases makes it one of the procedures to be 
considered in all stages of the disease. [Although the origin of the bone necrosis m the cases reviewed is not 
specified, the findmgs would seem to apply to dysbaric bone necrosIs as well as to that from other causes 1 . 
(English summary) 
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578. 
FINLAYSON, L.A., and C.K. Cole. 

Simulation of the ocean mechanical environment. 
J. Environ. Sci. 13(3):19-22; 1970. 

Simulation of the true conditions existing at the depths of the ocean necessitates careful control of the 
chemical, electrical, acoustical, radiation, and mechanical environments. This article discusses mechanical 
environment simulation-the environment of chief interest to the submersible vehicle designer. Proof, struc
tural collapse and fatigue testing are included in this discussion. Temperature control of the fluid environment 
and instrumentation of the material under study are also treated. The future requirements for ocean simu
lation facilities are presented with conceptual designs directed to these requirements. (©BA) 

579. 
FISCHEL,H. 

Closed circuit cryogenic scuba. 
In: Equipment for the working diver. Symposium proceedings, February 24-25, 1970. 

Columbus, Ohio. p.229-244. Washington,D.C., Marine Technology Society, 1970. 

An on-going program to develop a suitable thermal and respiratory environment for free swimming divers has 
progressed since its Inception three years ago. This paper will present a progress report on fully closed circuit, 
self-contained rebreathers employing either an open or closed cryogenic cycle. Examples of both will be 
given. Oxygen concentration is controlled by means of temperature and heat transfer relationships obtaining 
at the liquid/saturated-vapor interface within the storage vessel. Novel cryogenic heat piping techniques 
ensure invariance of P02 level and other operating parameters with respect to depth, respiratory rate and 
orientation. CO2 and other contaminants are scrubbed cryogenically. Chemical pre-scrubbing may be used for 
extended duration but is not essential. Precipitated contaminants are held within heat transfer components 
for later warming/purging after use. The development of ultra high efficiency, low pressure drop, counter
flow heat exchangers, essential in the reduction to practice of the basic concept is presented with emphasis on 
a unique feature for accommodating accumulated contaminants. Other aspects of heat-exchange and thermal 
regenerative techniques, relating to control of respiratory gas temperature and humidity, are explained. 
Finally, a failure mode and reliability analysis IS given along with arguments supporting the conclusion that 
the unit will provide fail-safe diver life support. (Author's abstract) 

580. 
FISCHEL, H. 

Closed-circuit cryogenic scuba. 
In: Marine Technology 1970. Preprints, Vol. 1, p.l39-150. Washington, D.C., Marine Tech

nology Society, 1970. 

Rebreathed gas is partially routed through the cryogenIC processor, described in an earlier paper, after beIng 
scrubbed chemically for removal of CO2 , This results in a weight and volume reduction by a factor of two or 
more. The breathIng loop and cryogenIC system design are modIfied to operate in conjunctIOn WIth a 
Venturi-type proportional flow separator. Beginning with the theory of the semi-closed circuit method and 
observing that, in effect, cryogenic processIng IS used here only to fully close the breathing loop, the pertinent 
theoretical considerations are explaIned in detail. A thermal and moisture regenerative technique substantially 
mItigates respiratory heat and water loss from the diver by restoring better than 90% of both to the 
respiratory exchange and, at the same time, remOVIng a great deal of the water burden from the desiccating 
unit used to dry the gas before It enters the cryogenIC portion of the system. The theory governing heat and 
mass transfer relatlonshlps whIch lead to a practical and effectIve design of a unit for InsertIOn in conventional 
mouthpieces or face masks is presented. The latter deVIce IS referred to as an oral regenerator. (OR) (Author's 
abstract) 

581. 
FISCHER, C.l. and S.L. Kimzey. 

Effects of oxygen on blood formation and destruction. 
In: Lambertsen, C.J., ed. Underwater physiology. Proceedings of the fourth symposium on 

underwater physiology, pAI-47. New York, Academic Press, 1971. 

As exposures to unnatural atmospheres contlnue to occur and Wlth increaSIng duratIOns, the Influence of O2 

upon the blood Wlll become Increasingly Important. In such SItuatIOns, It is now conSIdered that. (1) The 
Increase In phYSICally dIssolved O2 contributes more to the chemIcal toxicIty of hype roxi a than that whIch IS 
chemIcally bound. Therefore, any elevation In O2 tensIOn above 160 mmHg may preCIpitate the death of 
susceptible cells. (2) The deletenous effect of O2 on RBC leads to a decrease in the clIculatIng RBC mass. The 
reductlon results eIther dlIectly from the inactivatIOn of essential glycolytic enzymes by oxidatIOn of SH 
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groups, or indIrectly by the fonnatlOn of lipid peroxides from the lipoproteins of the RBC membrane and the 
subsequent inactivation of SH-beanng enzymes. (3) The addition of N2 or He to a hyperoxic breathing 
mixture may significantly reduce or inhibit altogether the deletenous effects of hyperoxia. The protective 
effect of these gases seems to be disproportionate to their concentrations m the atJnosphere. As more data are 
gathered, we may find that gases once referred to as "inert" do, in fact, have an active protective effect in a 
hyperoxlc atmosphere, rather than having the passive role usually attributed to them. (Authors' summary) 

582. 
FISHER, A.B., R.W. Hyde, R.J.M. Puy, J.M. Clark and C.J. Larnbertsen. 

Effect of oxygen at 2 atmospheres on the pulmonary mechanics of normal man. 
J. Appl. Physiol. 24:529-536; Apr. 1968. 

Six nonnal subjects who inspired pure oxygen at an ambient pressure of 2 ATA for 6-11 hr, developed 
symptoms of pulmonary irritation and statistically significant changes in vital capacity and dynamic pul
monary complicance. Changes in functional residual capacity, residual volume, airway resistance, total pul
monary resistance, and chest roentgenograms were not significant. Transpulmonary pressure gradients in two 
subjects were found after oxygen exposure to be less during forceful inspiration. Measurement of lung 
volumes and pulmonary mechanics made 14-22 hr after discontinuing the oxygen exposure were not signifi
cantly different from control. The findings suggest that with thiS degree of oxygen exposure (1) long-lasting 
alterations of the mechanical properties of the lung did not occur, (2) the progressive decrease in Vital 
capacity may have resulted from factors which hmlted mspiratory effort, (3) obstructIOn of large airways was 
not a major manifestation, and (4) decreased lung compliance could not be attributed to atelectasIs or 
pulmonary edema but may have resulted from a number of factors including alterations of lung surfactant or 
pulmonary tissue elastic elements. (Authors' abstract) 

583. 
FISHER, A.B., A.B. Dubois, R.W. Hyde, C.J. Knight and C.J. Lamberstsen. 

Effect of two months' undersea exposure to N2 O2 at 2.2 Ata on lung function. 
J. Appl. Physiol. 28:70-74; Jan. 1970. 

Four normal male aquanauts lived at 38 ft (2.2 atJnospheres absolute) and worked at 23-100 feet of sea-water 
for 60 days while breathing a nitrogen-oxygen mIXture (ambient P02 150-170 mmHg). Compared to control 
studies on the surface, measurements at the start of the underwater period showed a decrease in maximal 
inspiratory and expiratory flow rates and an increase in pulmonary resistance during tidal breathing com
patible with the increased gas density. Dunng the two-month underwater period, a statistically significant 
increase occurred in vital capacity; in addition maximal midinspiratory flow rate and maximal voluntary 
ventilation showed an upward trend in two subjects. Post exposure measurements of lung volumes, lung 
mechanical properties, and diffusmg capacity indicated that neither deletenous effects nor adaptive changes 
in the lungs occurred from the chronic exposure involved in thiS study. However, the results do suggest that 
mcreased strength of the respiratory muscles developed during the underwater period secondary to exercise 
and physical training. (Authors' abstract) 

584. 
FISHER, R.S. 

Immersion injury and drowning. 
In: Harrison, T.R. Principles of internal medicine, p.721-723. New York, McGraw Hill, 1970. 

A popular account on the subject of "immerSIOn mjury and drowning" in a standard text of Internal 
Medicine. Discusses drowning under the heading of: DiagnOSIS; Pathogenesis; Drowning m fresh water; 
Drowning in sea water; and Resuscitation from drowning. The expert will find nothing new m the presenta
tion. The short paragraph on "Death associated WIth divmg" mentions mtrogen narcosis which "occurs 
commonly, resulting from the increase of nitrogen concentration in the tissues as eVident from Henry's 
law ... " and the danger of ascent from 33 feet while holding the breath which "results in acute pulmonary 
emphysema with tears in the lungs, hemoptysis, hemothorax, air embolism and often death." I trust that all 
of the rest of the text is not as inadequate. (CWS/BSCP) 

585. 
FISHER, T.M. 

Conversion of two-man submersible for shallow depth oceanographic research. Phase II. Poten-
tial utilization, instrumentation study. ,. 

Monterey, Cal., U.S. Nav. Postgrad, Sch., Thesis, l04p. June 1971. 
(AD 728,690) 

A mUlti-phase project directed toward detennining the suitability of a two-man shallow depth submersible in 
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oceanographic research is in progress at the Naval Postgraduate School. This thesis, Phase II of the project 
addresses the instrumentation and potential oceanographic use of the craft. Based on previous submersible 
and habitat oceanographic operations, projected utilization of the craft, Sea Otter, has been specified for 
applications in biology, geology, acoustics, chemistry, and physical oceanography. Modifications recom
mended to amplify Sea Otter's research potential include addition of an equipment brow and a manipulator 
as well as substitution of fiberglass units for the steel ballast tanks. Designs for the brow and manipulator are 
proposed. (Author) (GRA) 

586. 
FLEMMING, N. 

Man under the sea. 
New Sci. p.366-368; Dec. 3,1970. 

The limited work range and high cost of safety for the fixed ambient pressure habitat can be overcome by the 
diver-lock-out submersible. This is a submarine piloted by a crew at atmospheric pressure, carrying a team of 
divers saturated at ambient pressure, so that they can work at any site within the range of the vehicle. The 
split-level concept should soon be applied to habitats. A large sub-sea oil field in more than 600 ft of water 
and more than 50 miles from shore might really require a team of men permanently engaged in maintenance, 
however diverless and automatic it was meant to be. As much work as possible would be done by men who 
lived in a sub-sea habitat at one atmosphere, transferred to a submersible, to be conveyed to the well-head and 
who then transferred into the chamber surrounding the well, without exposure to pressure. However, a small 
team would reside in a section of the habitat at ambient pressure. They would do the work which could only 
be done by divers, travelling to work in a lock-out split-level submarine. This combination of shirtsleeves 
environment and ambient pressure saturated divers promises total flexibility for all tasks. In practice a similar 
operation could be mounted from a ship with the divers stored between dives in a deck decompression 
chamber below 1500-2000 ft divers are unlikely to be used within the decade, if ever. Existing submersibles 
provide a means for manned exploration to 6000-8000 ft and the less mobile bathyscaphes, Trieste and 
Archimede, can descend to the ultimate bottom of the ocean ... (1) Men will be exposed to saturation in a 
laboratory dry dive to 3000 ft or alternatively, experiments with monkeys and goats will have shown that 
there is an absolute limit to diving somewhere between 1500 and 3000 ft. (2) Experimental sea dives involv
ing saturation exposure and a work load WIll have been carried out at 1500 ft. (3) Practical military and 
commercial diving involving work at depth for a full day and deck decompression storage of men overnight 
WIll be carried out at 1000 ft. (4) Underwater living experiments for up to four weeks will be carried out at 
1000 ft. (5) It would be theoretically possible to maintain the crew of a habitat at a depth of 500-600 ft for 
up to a year, if this should be reqUired ... Because of the nsks and cost of diving, competitive unmanned 
systems will always be developed in each work category, and the divers at greater depths WIll tend to be 
regarded as emergency shock troops rather than routine laborers. In the shallower depths, say to 200 or 
300 ft, the use of diving will mcrease enormously as a general working method in research and industry. 
(Author) 

587. 
FLESSAS, A.P., S. Kumar and D.H. Spodick. 

Effects of the Valsalva maneuver on the cardiac systolic intervals. Beat-to beat versus timed 
analysis. 

Arner. Heart J. 80:552-531; Oct. 1970. 

Companson of the beat-to beat effects of the Valsalva maneuver (VM) on the principal systolic cardiac 
intervals with the corresponding time-based measurements. Beat-to beat and timed measurements of Valsalva
induced changes in pre-ejection period (PEP), left ventricular ejection time (L VET), and heart rate (HR) were 
made m 11 normal volunteers. HR followed the classic pattern. PEP and its components tended to be stable, 
reflecting mutual cancellation of opposite effects of HR and stroke volume. Following strain, LVET fell and 
remained low until just after release and departed Widely from predicted values for the corresponding heart 
rates, reflecting its pnmary dependence on stroke volume rather than HR. Beat-to beat analysis of changes in 
L VET and HR showed less variability among subjects than did time-based determinations of the same points. 
(Aerosp. Med. BioI.) 

588. 
FLOWER, R.A. 

Final technical report on helium speech investigations. 
PleasantVille, N.Y., Singer Co., Kearfott Div., Final Rep. on contract N00014-68-C-0330, 64p. 

Dec. 1969. 

The essential steps for correction of hehum speech distortIOns are provldmg bandWidth to 10 KHz, provldmg 
adequate compensation for loss of vocal output m the 2-8 KHz range, and reducmg spectral envelope frequen-
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Cles (e.g. the formant bands) to normal values while preserving the glottal rate of the talker. A helium speech 
translator based on these principles has been developed and tested. Both taped stimuli and real-time operation 
during dIves were used for evaluation purposes. Highly successful performance was demonstrated with divers 
at pressure depths as great as 1000 feet. Objective work intelligibIlity test results were 88% at 500 feet and 
78% at 800 feet, as compared wIth previously reported intelligibility of 5% for uncorrected helium speech at a 
depth of 600 feet. (Author's abstract) 

589. 
FLOWER, R.A. 

Helium speech investigations. 
Pleasantville, N.Y., Singer Co., Kearfott Div., Ann. Rep. on contract NOOOI4-70-C-0387, 18p. 

Aug. 30,1971. 
(AD 732,035) 

The basic objective of the work is to contmue evaluations of and achieve further improvements in the 
Singer-Kearfott unscrambler technique. Investigations have shown that improvements result from using single 
polarity rather than bipolar pitch sync detection, and from excludmg mput signal components above 10 kHz. 
Simple compensation of the non-linear formant shIft and modIficatIOn of the glottal wave decay rate pro
duced no apparent improvement. A comparative evaluation of performance at the University of FlorIda was 
completed. (Author) (GRA) 

590. 
FLUUR,E. 

L'audition en atmosphere comprimee. 
[Audition in a compressed atmosphere 1 . 
Rev. Physiol. Subaquatique Med. Hyperbare 2(1): 31-33; 1970. 

The effect of high pressure on hearing and on verbal intellIgIbility IS dIscussed m the light of findings of 
several decompression chamber experiments. It was found that osseous audItion was not changed by pressure. 
Audiometry of thresholds for both aenal and osseous auditIOn in the case of SIX subjects exammed twice gave 
simIlar results. The perceptIOn threshold of aerIal audition was raIsed by higher pressures, while that of 
osseous audition was unaffected. The effect of hyperbaric mtoxication on the conSCIOusness, vIgilance and 
other associated reactions impedes the tonal pattern from being unmediately identIfied when it reaches the 
auditory center; this explains the delay in response. It has been thought that experIence mIght brIng on a 
certain amount of accomodation to verbal intellIgibilIty, but repeated observatIOns seem to indicate that 
verbal intelligibility is dIstinctly dimimshed without any possible means of adaptatIOn through training. 
(MFW/BSCP) 

591. 
FLYNN, E.T., Jr. and C.J. Lambertsen. 

Calibration of inert gas exchange in the mouse. 
In: Lambertsen, C.J., ed. Underwater physiology. Proceedings of the fourth symposium on 

underwater physiology, p.179-191. New York, Academic Press, 1971. 

The mouse is suggested as a standard animal to use in decompression studies. Although quantitatively the 
mouse is vastly different from man on an absolute basis, the relative effects of gas mixtures, decompression 
profIles, and drugs in the mouse might be quite similar to those in man. The male albino mouse was used and 
the equipment and technique of exposure, compression and decompression was standardized. For the study 
of inert gas exchange animals were exposed to N2"02 or He-02 at 200 psig, time on bottom was varied and 
decompression was constant. Incidence of decompressIon sickness was plotted and it was found that helium 
required 14.5 min to reach the 99% incidence saturation level while nitrogen requIred 16.6 min. These times 
correspond to the 99% saturation time of 2.2- and 2.4-min "half time tissues." A second series was run 
varying the depth of exposure and it was found that the helium half-time was 0.9 min. This yields 2.7 as the 
exchange ratio for mice and the N2"He exchange ratio of 2.6 has been found to hold for man. Similar studies 
allowed the author to say: " .... the use of mice will permit a comparative evaluation of different decompres
sion profIles from the standpoint of either (1) relative bends incidence for a gIVen decompression time, or 
(2) relative decompression time requIred to produce a given bends incidence .... Such studies m the mouse 
should at least provide a means of predicting the rank order of efficiency of various decompression profIles m 
man .... " (CWS/BSCP) 

592. 
FLYNN, E.T., Jr. 

Effect of immersion on the exchange of oxygen in the lung. 
U.S. Navy Exp. Diving Unit, Rep. NEDU-RR-I-71, 13p. Jan. 13,1971. 
(AD 719,389) 
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Steady state pulmonary gas exchange measurements were obtained in two resting subjects breathing a mixture 
of helium and oxygen at a simulated depth of five ft of sea water in a hyperbaric chamber. Measurements 
were obtained first with the subjects in a dry environment and then with the subjects immersed to the chin in 
warm water. Immersion was associated with a 1.3-1. 7 mmHg increase in arterial carbon dioxide tension, a 
13.2-13.3 mmHg decrease in arterial oxygen tension and minute ventilation, tidal volume and oxygen con
sumption remained unchanged. Physiologic dead space decreased slightly in on subject but remained un
changed in the other. The observed impairment in oxygenation of arterial blood is thought to be related to 
the development of alveoli in the lung bases with ratios of ventilation to perfusion significantly less than one. 
(Author) (GRA) 

593. 
FLYNN, E.T.,Jr. and J.K. Summitt. 

Navy-Duke 600 foot saturation dive. 
U.S. Navy Exp. Diving Unit, Rep. NEDU-RR-8-71 , 8Op. May 25, 1971. 

Pour u.S. Navy fllSt class divers, a Medical Officer, and a civilian laboratory technician were compressed to a 
simulated depth of 6000 feet of sea water in the Duke University Hyperbaric Complex. During the sub
sequent seven days at 600 feet, two warm (90op) and five cold (43-49°p) water experiments were conducted in 
order to assess the performance of the Mark IX semi-closed circuit UBA at depth. Prom these tests, it was 
concluded that the Mark IX could safely support a hard working diver in cold water at 600 feet, although the 
thermal sensitivity of the carbon dioxide canister limited the useful duration of the apparatus. In addition, 
the importance of heating the inspired gas during deep dives in cold water was noted. (Authors' abstract) 

594. 
FOCKE, A.B. 

Underwater low-cost housing. 
Nav. Res. Rev. 23:26; Mar. 1970. 

Students of the University of London experimented WIth the development of low cost underwater habitats. 
The first house (SDM/l) was a steel frame covered with a rubberized fabIlc and was 5 ft x 9 ft x 7 ft hIgh, 
moored at 30 ft and filled WIth air. It was damaged beyond repair by a storm but a second house (ADM/2) 
was launched. Studies included sound transmiSSIOn and localization; characteristics of commumcation; opera
tion of fuel cell; performance of the support system, and ability to explore the sea floow. (CWS/BSCP) 

595. 
FOCKE, A.B. 

The Monaco Institution of Oceanography (Institute Oceanographique). 
Eur. Sci Notes 24: 152-153; May 30, 1970. 

The author descnbes the activities of the Monaco Institute of Oceanography, the director of whIch IS Captam 
Jacques-Yves Cousteau. Professor Raymond Vrusslere IS head of the bIOlogy group and is aSSIsted by ten 
SCIentIsts and four techmcians who dIVIde therr time between the UmvefSlty of NIce and the laboratory. They 
are largely involved in studymg the ammal popUlations and have developed schemes for recordmg their data 
on computer cards to facliJtate analysis. They also have rather elaborate instrument packages whIch record 
ten channels of dIgItal informatIOn, whIch normally mclude such Items as temperature, sallmty, directIOn and 
magmtude of current, pH, lIght intensIty, etc. In addItion to the statistics of anrrnal populatIOns, they have 
been interested m phytoplankton and are now movmg toward a study of pollutIOn related to effluents from 
sea coast towns. (CWS/BSCP) 

596. 
FOLKOW, B., B. Lisandel and B. Oberg. 

Aspects of the cardiovascular nervous control in a mammalIan diver (Myocastor coypus) 
Acta. PhyS101. Scand. 82:439446; Aug. 1971. 

Expenments were performed to analyse to what extent dlvmg mammals, represented by the coypu (nutna), 
exhIbIt slmJiar charactenstlcs WIth regard to cardIOvascular nervous control as earher found m dIVIng buds 
such as the duck. As m thIS latter speCIes, submerSIOn of the unanesthetized coypu led to a profound and 
prompt bradycardIa and reduction of cardIac output at a largely unchanged artenal pressure. Graded stimula
tions of the vasoconstrictor fibres to skeletal muscle, kIdney and mtestme m anesthetIzed ammals produced 
far stronger responses at gIven stimulation rates than m non-dJVmg mammals (cats), and vlItual flow obstruc
tion could be achIeved by rates as low as 6 Imp/sec. The coypu thus possesses a vascular neuro-effector 
system, so orgamzed as to shut off almost completely the blood supply to the mentioned tissues dunng a dIve 
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and hence distribute available oxygen reserves by means of a greatly reduced cardiac output preferentially to 
the brain and myocardium. Further, the vagal nerves exert on the heart ventricles a negative inotropic effect 
besides the profound negative chronotropic effect, helping to keep cardiac output very low during submer
sion. The cardiovascular nervous control in the coypu is therefore in important respects more related to that 
in diving birds than to that in non-diving mammals, which probably IS a prerequisite for the endurance of 
prolonged submersion. (Authors' abstract) 

597. 
FORREST, J.B. 

The effect of hyperventilation on the size and shape of alveoli. 
Brit. J. Anaesth. 42(10):810-817; Oct. 1970. 

Four groups of living anaesthetized gumea pigs were artificially hyperventilated for two breaths, five min, 
10 min or 15 min, with a constant negative and positive pressure cycle, and rapidly frozen at the instant of 
cessation of ventilation at a preselected point on the respiratory cycle. The dimensions of alveoli and alveolar 
ducts were measured by histological morphometric methods and related to the degreee of lung inflation at the 
instant of freezmg. Hyperventilation reduced the alveolar volume fractIOn, the total alveolar volume and the 
total alveolar surface area, but did not alter the alveolar duct volume fractIOn or the total alveolar duct 
volume. The reduction in the size of alveoli was related to the duration of hyperventilation, bemg maxImal 
dunng the first five mmutes. The alveolar surface-to-volume ratio tended to be reduced following hyperventi
lation. The pOSSIble functional slgmficance of these findings is discussed with particular reference to the 
actIOns of pulmonary surfactant. (Author's summary) 

598. 
FORTSON, B.C. 

Breathing simulator. 
In: Battelle Memorial Institute. Purity standards for divers' breathing gas. Proceedings of a 

symposium held at Columbus, Ohio, 8-9 July, 1970. p.22-l-22-2. Columbus, Ohio, Battelle 
Mem. Inst., Rep. 6-70. july 1970. 

Abstract only. Enllre Item quoted. The object of thIS task is to build a system whIch will simulate the 
respiratory functions of man so that the rehability of a partIcular closed or semi-closed cycle breathing 
apparatus can be determined. The system will be designed to operate in a hyperbaric test chamber so that 
tests can be made for as much as 500 psi ambient pressure. The inItial system is to test only those breathmg 
apparatuses that use helium for an mert gas. When completed, the system will test a breathmg apparatus at a 
fraction of the cost of present man-testing programs, not to mention safety. The system will simulate the 
metabohc functions of man by removing some of the oxygen and adding carbon dioxide and water vapor to 
each breath. Part of the oxygen will be liquefied by passing the breathing mixture through coils that are 
immersed in boilmg liquid nitrogen. The liquefied oxygen will be separated by gravity from the breathing mix 
to a sump. Carbon dIoxide will be metered dIrectly into the bellows pump during the demand stroke. Water 
vapor will be added by bubbling the breathmg mixture through a bath of warm water. The breathing signature 
will be simulated with a cam-operated bellows pump. The cam shape will dnve the bellows so that the 
variation of flow rate into and out of the pump is much like that of a human. Cams will be changed between 
tests to SImulate vanous breathmg signatures found under different work loads. Frequency of breathing will 
be varied by varying RPM of the cam. 

599. 
FOWLER, B., and K.N. Ackles. 

A comparison of the behavioral effects of breathing 80/20 argon and air at four and seven ata. 
In: Aerospace Medical Association. Preprints of scientific program 1970. Annual scientific 

meeting, St. Louis, April 27-30, 1970, p.42-43. PublIshed by the AssociatIon. 

The purpose of the present expenment was to mvestigate the pOSSIble eXIstence of quantitative rather than 
qualItative differences between tne effects of argon and nitrogen and to determine whether a smgle index IS 
suffiCIent to describe the relative narcotic potency of the two gases .... The three tasks used in this expen
ment consisted of (1) Paced arithmetIC, In whIch a sequency of 30 mental multiphcatlon problems (ab x c) 
was presented at a predetermmed rate adjusted for each subject to produce approxunately 25% errors at 
normal atmospheric pressure. (2) A subjective ratmg of the degree of narcosis usmg the method of magmtude 
estlmallon: The subjects were required to report numerically the degree of their narcosis by reference to an 
arbItrary number desJ.gIlated as the normal state. The reported narcosis rating mcreased directly with the 
degree of narcosis. (3) An adjective check hst contaIning 41 adjectives thought to be descriptive of some 
aspect of the narcotic state: The subjects were required to indIcate adjectives descriptive of the hypotheSIS 
that the difference between the effects of the two gases is quantitative rather than qualitative. (From author) 
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600. 
FRADA,G. 

Aspetti di fisiopatologia dell'immersione subacquea. 
[Aspects of the physiopathology of submersion in water] . 
Lav. Umano 20(2):56-78; 1968. 

The physics and physiology of submerged swimming are reviewed. Hydrostatic pressure increases in propor
tion to depth. Upon submersion, the respiratory tract and the digestive tract are compressed and undergo 
deformation, which may in some cases reach serious proportions. The volume of gas contained in the airways 
is progressively reduced by submersion: at 30 m depth, where four atmospheres pressure prevails, the volume 
of gas in the respiratory tract is reduced to one quarter. The effects of submersion on the distribution of 
blood in the body and on the activity of the heart are discussed, as are respiratory rate, minute volume, 
saturation and desaturation of N2 in the tissues. (PHVI) (©BA) 

601. 
FRAMING, H.D. 

Veranderungen der maximalen Sauerstoffaufnahme, des Lestungspulsindex und der 
Maximalkraft von Trainierten und Untrainierten nach langfristiger Immersion in Wasser. 

[Changes of maximal oxygen intake, performance-heart rate index and maximal muscular force 
after prolonged water immersion in trained and untrained subjects]. 

Pflueger Arch. Ges. Physiol. 307:R91; 1969. 

Abstract only. Entire item translated: In each of four trained (athletic students) and four untrained expen
mental subjects, both the maximal oxygen intake and the performance heart rate Index (or LPI, after E.A. 
Muller) were measured on a bicycle ergometer and the maximal force of the upper arm flexor was measured. 
Each measurement was made before and after Immersion for six hours In water. In both groups the maximal 
oxygen intake decreased, by approximately 18% in the trained men and 12% in the untrained. The LPI 
increased significantly for both trained and untrained. The maximal force of both groups showed a tendency 
to decrease after immersion. (TU/BSCP) 

602. 
FRANKLIN, S.S., H.E. Ross, and G. Weltman. 

Size-distance invariance in perceptual adaptation. 
Psychonomic Sci. Sect. Hum. Exp. Psycho!. 21 (4): 229-231; 1970. 

Objects Viewed through a facemask under water appear larger and closer than when Viewed In air. Divers' 
adaptation to this distortion was measured by obtaining estimates of the size and distance of an array of 
targets before and after a 2Q-min underwater dive. A negative correlation between size- and distance- adapta
tion scores indicated that most divers adapted to one dimension by counter-adapting to the other. For 
example, some subjects adapted to size by increasing the distortion of apparent distance and some the other 
way around. The results were discussed in relatIOn to the size-distance invariance hypothesis. (© BA) 

603. 
FREEDMAN, S. and E.1.M. Campbell. 

The abilIty of normal subjects to tolerate added inspiratory loads. 
Resp. Physiol. 10:213-235; Sept. 1970. 

The ability of nonnal subjects to tolerate added msprratory loads and then ventilatory response to loading 
were mvestigated by progressively mcreasing the load every two minutes until subjects were forced to stop the 
expenment. The maximum tolerable level was reproducible m mdlVldual subjects and the average values in ten 
subjects were elastic, 145 cm H2 0/htre, VISCOUS 283 cm H2 0/htre/sec and threshold 75 cm H2 0 Maximum 
tolerable threshold load was closely correlated with maximum voluntary static inspnatory pressure but 
mablhty to tolerate elastiC and VISCOUS loads could not be explamed m terms of cntical or limiting values of 
inspnatory pressure, added inspiratory work, ventilatIOn, frequency, tidal volume or CO 2 tension Changes m 
ventilatIOn With progressIVe loadmg were small but with elastic and VISCOUS loadmg there were big and 
slgl1lficant mcreases and decreases respectively of frequency which were absent m anaesthetised subjects. 
These changes of frequency were m the direction whICh would be expected to stabilise ventilation. The 
underlymg mechanisms are not entirely clear, but may be largely voluntary. [It IS noted that dIVIng and the 
use of masks and pressure SUitS mvolve a change m external load. Also, It has been found that a trained diver 
workmg at 4 ATA had a CO2 tensIOn of 70 mmHg, while an untramed subject mamtamed hiS at 55 mmHg 
and felt considerable discomfort. After repeated expenments, the latter allowed hiS CO2 tensIOn to nse and 
was much less uncomfortable.] (Authors' abstract expanded by MFW/BSCP) 
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604. 
FRIEDMAN, B.L. 

The submarine that saves its crew. 
Nav. Res. Rev. 23(1):23-24; Jan. 1970. 

The Office of Naval Research IS working on a concept In which the submarIne is designed with a self
contained jettisonable module, which separates from the main body of the boat and rises to the surface, thus 
providing escape for the crew. (CWS/BSCP) 

60S. 
FRIESS, S.L. and M.J. Cowan. 

ATPase content of striated muscle stressed ill 02/C02 and hyperbaric N2 /02 /C02 atmo
spheres. 

Toxicol. Appl. Pharmacol. 14:401407; 1969. 

ATPase content of diaphragm tissue from the rat has been measured as a function of exposure of the 
Innervated diaphragm preparatIOn, working In isometric mode, to 95% O2/5% CO2 and N2/02/C02 hyper
baric gaseous atmospheres. With the former gas mixture employed at atInospheric pressure, no ATPase is lost 
from muscle following 30 mIn of vigorous work at a mean neural stimulus frequency of 23.8 Hz. With 
N2-contaIning atmospheres at CO2 levels of I, 3, and 5% and at total pressures ranging from ambient to 
215 pSla, the muscle ATPase content of tissue, worked at a modest rate of 0.15 twitch response per second, 
remains sensibly constant over VIrtually the entire spread of pressure and CO2 levels employed. Only in 
expenments which combine very low total pressure and partial pressure of C02, or very high values of these 
two stressing parameters, does the ATPase content per unit weight of diaphragm muscle dip slightly below the 
control level for unworked tissue. Therefore, moderate hyperbanc stress and CO2 exposure do not depnve 
this working tissue of its vital ATPase content, In contrast with its known propensity toward easy in vitro loss 
of glycolytic enzymes, adenylic acid deaminase, etc. (Authors' abstract). 

606. 
FRIESS, S.L., R.C. Dureant, H.L. Martin, and M.J. Cowan. 

Toxic effects induced in neuromuscular tissues by work in hyperbaric helium/oxygen/carbon 
dioxiM environments. 

Toxicol. Appl. Pharmacol. (17):443461; 1970. 

The rat phrenic nerve-iliaphragm (PN-D) preparation working in isometric mode in vitro has been subjected to 
hyperbaric stress in helium/oxygen/carbon dioxide environments, at total pressures ranging upward to 
315 psia. Major manifestations of tWitch response failure during one to 45 min of working time have been 
observed as a complex function of total pressure and the partial pressures of the three gaseous components. 
Additionally, the muscle undergoes dynamic changes in baseline tension under load during working exposure 
to these hyperbaric atmospheres, with conSiderable excursIOns in both a positive and negative sense, but 
experiences no loss in fibril ATPase content. Tissue viability in terms of prolonged retention of tWitch 
response capability in hyperbaric He/02/C02 atInospheres appears to requIre gaseous CO2 at a partial 
pressure level of approximately 0.05 ATA or greater, and involves some degree of Interdependence of C02 
and O2 levels at each total pressure applied. In companson of effects produced by ternary gas mixtures at 
eqUivalent total and partial pressures, it has been observed that He as a major component is more toxic than 
N2 with respect to maintenance of working viability of PN-D preparations saturated With the respective gases. 
These findings have been discussed in the framework of possible tissue interactions with hyperbaric gases 
leading to alterations in baseline tension and decay of excitability. (Authors' abstract) 

607. 
FRIESS, S.L., T.A. Jefferson and R.C. Durant. 

Viability of neuromuscular tissues in hyperbaric gaseous environments containing variable 
N2 :He content ratios. 

Toxicol. Appl. Pharmacol. 20:1-13; 1971. 

The rat phrenic nerve-diaphragm preparation (PN-D) workmg in isometric mode under saturation with 
hyperbaric gaseous N2/He/02 (20%): CO2 (3%) environments was subjected to vanable N2· He partial pressure 
ratios at total pressures up to 300 pSla. Elements of twitch response augmentation (transient) followed by 
progressive response blockade were observed, as a functIOn of total pressure and of the N2 :He gas ratio. At 
high values of the ratio hyperbaric work at a given total pressure was characterized by a brief period «20 
min) of twitch response augmentation « 20%) foUowed by progression into irreversible blockade. As atmos
pheric N2 was replaced by successive increments of He, the magnitude of PN-D response augmentation was 
increased, reaching a peak value near 80% above control levels at an N2 ·He ratio of 1: 1. However, still further 
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replacement of N2 by He up to complete removal of N2 resulted in progressive lessening of the augmentation 
(both magnitude and duration) of PN-D working behavior in hyperbaric atmospheres, and a subsequent shift 
into blockade which intensified with increased working time. These alterations in response patterns are 
interpreted in terms of possible interactions of the two diluent gases He and N2 with neuromuscular re
ceptors, leading to changes in tissue function and viability. (Authors' abstract) 

608. 
FRUCTUS,P. 

Danger de l'oxygene dans les enceintes hyperbares. 
[Danger posed by oxygen in hyperbaric enclosures] . 
Maroc. Med. 50:391-392; June 1970. 

Noting that fire hazards are greatly increased when the atmospheric pressure or the oxygen partial pressure of 
an atmosphere rises, the author recommends ventilation procedures and equipment which, in his opinion, 
help to reduce these hazards. (MEH/BSCP) 

609. 
FRUCTUS, X., R. Naquet, A. Gosset, P. Fructus and R.W. Brauer. 

Le syndrome nerveux des hautes pressions. 
[The high pressure nervous syndrome] . 
Marseille Med. 106:509-512; 1969. 

The authors review briefly the animal experiments carried out by R.W. Brauer, in which subjects were taken 
to extremely high pressures, using different mixtures. Following these, experiments were undertaken with 
human subjects, which resulted in the establishment of the existence of a definite high pressure nervous 
syndrome (designated as snhp in French). The syndrome consists of tremors, neuro-muscular disorders, and 
drowsiness, and is distinct from ordinary nitrogen narcosis. (For details see entry under Brauer, R.W., et al., 
Rev. Neurol. (Pans) 121:264-265; Sept. 1969). The authors believe that 300 meters has been demonstrated to 
be a safe depth limit for man. The possible mechanisms of this syndrome are discussed in a very tentative 
manner: the properties of helIum and its possible effect on the CNS at high pressures, the effects of 
hydrostatic pressure alone, the onset of cerebral hypoxia, the retention of carbon dioxide which, combined 
with the denSity of the breathing mixture causes a ventilatory insufficiency. The authors conclude that the 
syndrome IS insufficiently understood at present to make possible any definite conclusions as to its etiology. 
(MFW/BSCP) 

610. 
FRUCTUS, X. and G.C. Ricci. 

Reflexions sur deux cas de maladie de la decompression. 
[Thoughts on two cases of decompression sickness] . 
Bull. Medsubhyp 1:10-12; Dec. 1969. 
(Also published in Riv. Neurobiol. (Arezzo) 16:87-90; Jan/Mar. 1970. 

The first case (1962) concerned a professional diver who dove to 63 m for 17 mmutes, then ascended 
accordmg to the V.S. Navy decompressIOn tables. Because of ear pain at three m, he employed the Valsalva 
manoeuver vigorously and repeatedly. He then felt numbness in his legs, and surfaced. He became paralyzed 
In all lImbs, and unconscious. He was given pure oxygen and then transported to a recompreSSIOn chember, 
where the American Table 4 was followed, modified by prolongatIOn of the final oxygen-breathing stages. 
Only mlmmal symptoms persisted at the end of 48 hours, and In a few weeks recovery was complete and the 
patient resumed diVing. A Similar, though less severe case (1969) is descnbed, In which numbness and debility 
followed the use of the Valsalva manoeuver while ascending. In thiS Instance, the breathmg of pure oxygen 
for 75 minutes, and the ingesting of two g of aspirin and two bottles of Evyan water contamlng the JUice of 
four lemons, brought about complete relIef, and dIVing was resumed the follOWing day. It IS indicated that the 
Valsalva manoeuver, by increasing the alveolar pressure very suddenly, causes the formatIOn of pathogemc 
bubbles which can have severe consequences. It IS recommended that thiS practice be aVOided. In the diSCUS
Sion, M. Demard states that the practice should be proscnbed, smce, In his OpinIOn, It can result In leSIOns of 
the membrane of the labynnth. (MFW /BSCP) 

611. 
FRUCTUS, X. and J. Vigreux. 

Les plongees tres profondes-point des resultat acqUls. 
[Dives at great depths-data acqUIred]. 
Bull. Medsubhyp 2.23·25; Mar. 1970. 

The authors review prevIOus deep dives A.A. Buhlmann, to 300 m, the V S. Navy With the I.V.c., to 32.5 
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and 34.5 ATA; the authors' Comex project, to 37.5 ATA. In this paper, the Physalies series, also conducted 
by the authors, and participated in by R.R. Brauer, are described. Two of the eight divers demonstrated the 
"high pressure nervous syndrome" as follows: (1) helium tremors appeared at 21 ATA, followed by lack of 
motor coordination at 33 ATA; (2) a loss of alertness, easily overcome by external stimuli at 35 ATA, and 
unaccompanied by marked deterioration of performance, was followed by extreme indifference and slack
ening of comprehension at 36 ATA; (3) the following EEG anomalies appeared: at 25 ATA, spurts of theta 
activity combined with alpha activity in the temporo-occipital region, spurts of theta waves in the anterior 
and middle regions of both hemispheres; the awake tracing was transformed to the asleep tracing, first stage I 
and then stage II; the awake tracing returned when the eyes were opened or when a work order was given; 
between 35 and 36 ATA, tempora-occipital and reolando-cortex theta waves were no longer blocked by the 
opening of the eyes or by a work order. During decompression, the trembling disappeared quickly, but the 
drowsiness persisted. The EEG anomalies disappeared between 25 and 23 ATA. The authors fear that this 
syndrome would have occurred in all divers at slightly higher pressures, and therefore fix 335 m as a safe 
depth limit. (MFW /BSCP) 

612. 
FRUCTUS,X. 

Generalites sur l'operation Janus II. 
[General observations on the operation Janus II] . 
Bull. Medsubhyp. 4:17-18; Dec. 1970. 

This operation mvolved two teams of three divers each in saturation dives at 200 m with excursion-work at 
250 m according to the "Ludion" procedure, April-Sept. 1970. The operatIon was in two parts' (1) pre
liminary laboratory physiological and technical studies, and (2) a manne party with a labor force and daily 
work of three men at 250 m for eight hours. Part I, among other results, confirmed the traumatising effect of 
rapid pressurizations and defined a curve of compression for saturations at great depths; produced a new 
procedure of decompression which IS faster and more comfortable than those previously used; controlled the 
tolerance of submarine workers at pressures of 21 and 26 ATA under helium at Pi02 of 420 and 520 mb; 
posed bacterial and mycotic problems with attempts at solution; delivered protectIve equipment against heat 
loss of divers in immersion at great depths, in particular by reheating inhaled gases. Part 2 benefited from 
good marine conditions, found in the Bay of AjaCCIO wruch met the conditions of 250 m depth in a region 
where the surface equipment could be assured of a sure anchorage, sheltered from strong winds and near 
enough to the coast for logistIcal support. DescriptIon of equipment and pOSItIon and of the individual divers 
is given. The open sea operations (eight working days at 830') demonstrated that even in the Mediterranean, 
where mean submarine temperature is about 13°C, efficient work IS possible only when the divers are 
protected by heated undergarments and breathing mixtures preheated to 38°C. The work performed com
prised applied petroleum practices. The divers demonstrated that soldering and cutting were feasible and 
could be done at 250 m of depth. Fatigue was felt on the fifth working day; a rest period on the morning of 
the sixth gave them their "second breath". The operation totaled 26 hours of underwater time in the 
submarine turret [bell] at depth. with 16 hours 56 min of work by one diver and 17 hours 40 min by the 
other; 13 dives were made, averagmg two hours per stay in the turret and two hours 40 min of work per dive. 
The apparatus for protection against the cold, m spite of some defects in the prototypes, constituted the 
major element of the techmque developed. (MFW/BSCP) 

613. 
FRUCTUS, X.A., R.W. Brauer and R. Naquet. 

Physiological effects observed in the course of simulated deep chamber dives to a maximum of 
36.5 atm in helium-oxygen atm. 

In: Lambertsen, C.1., ed. Underwater physiology. Proceedings of the fourth symposium on 
underwater physiology, p.54S-SS0. New York, Academic Press, 1971. 

A total of seven dives using two subjects each constituted this senes. Four went to depths equivalent to or 
exceeding 1100 ft of seawater. During these dives the oxygen partial pressure was held between 0.58 and 
0.62 atm and the PC02 of the respired gas was kept at 0.54 to 0.56 x 10_2 atm. Temperature was held 
between 30° and 32°C. Hehum tremors were noted m each subject each time he was exposed With the onset 
at from 22 to 28 atm. EEG changes began to appear at pressures close to 30 atm. Heart rate did not change 
markedly and respiratory frequency showed an mcrease m one subject. No change in psychomotor tests was 
noted until a pressure of 33 atm was reached. Both penpheral and CNS effects were associated with the 
compression schedule employed. (CWS/BSCP) 

614. 
FRUCTUS, X., and V. Conti. 

Le syndrome nerveux des hautes pressions. 
[The high pressure nervous syndrome] . 
In: L'Huillier, J.R., ed. Medecine de plongee. Gaz. Hop. 35:1031-1036; Dec. 20,1971. 
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The manifestations of hpns (motor signs, EEG anomalies and the lowering of vigilance) are briefly described. 
The dive to 1500 feet made at Alverstoke in March 1970 is discussed. Hpns was observed to occur. While the 
level at which the syndrome occurs could not be changed, its evolution could be retarded by the use of stage 
compression. The Physalie V experiment of November, 1970 is described by means of charts and diagrams 
and the occurrence of hpns is recorded. The first symptom to occur was static tremor and theta wave activity, 
which appeared at 20()'350 m. Other symptoms followed after 350 m, but in the case of one diver, kinetic 
tremor disappeared after 400 m. Concerning the etiology of hpns, the authors conclude that (1) it is caused 
by depth (350 m or more); (2) it is aggravated by rapid compression; (3) it is reduced by slow compression 
and by prolonged stages at intennediate depths; (4) it is of varying intensity with different subjects. The 
authors put forth the suggestion that the adaptation of the CNS to great depths might be related to the 
saturation gradient between fast tissues, such as blood, and the slow tissues of the CNS, resulting in the 
"osmotic dysbarism", described by Kylstra, which causes vestibular disturbances and the "no joint juice" 
syndrome. (MFW /BSCP) 

615. 
FUKUI, Y. 

[Scuba diving near Syowa Station, Antarctica for surveying benthos]. 
Antarctic Rec. 32:63-70; 1968. 

The present paper is a report of our survey in the littoral of Lang Hovde, one of the ice-free areas near Syowa 
Station, Antarctica, on Feb. 2, 1968. This survey was operated as one of the 9th Japanese Antarctic Research 
Expedition programs. It was the first attempt in the history of Japanese expeditions to survey the Antarctic 
sea-bottom by diving. (©BA) 

616. 
FULLER, R.D. 

Modular approach to DSSV design. 
Mar. Techno!. Soc. J. 3:49-56; Nov./Dec. 1969. 

The DSSV, Deep Submergence Search Vehicle, is a planned U.S. Navy development for a search and small 
object recovery manned submersible capable of operation to 20,000 foot depths. A standard approach to the 
design utilizing realistic state-of-the-art technology results in a submersible vehicle that IS compatible With 
miSSIOn and performance objectives but is incompatible with the combined requirements of depth, endurance 
and weight. Potential weight reduction solutions compound development risks. A modular submarine design 
concept circumvents these risks, eases the weight handbng problem and offers a solution that provides for 
greater accessibility for maintenance as well as multiple vehicle make-up versatility and secondary mission 
growth capability. (Author's abstract) 

617. 
GAFFORD, R.D. and M.W. Greene. 

Monitoring carbon dioxide partial pressures in semi-closed underwater breathing systems. 
In: Equipment for the working diver. Symposium proceedings. February 24-25, 1970. 

Columbus, Ohio, p.283-297. Washington, D.C., Marine Technology Society, 1970. 

The advent of reliable miniatunzed electrochemical sensors has allowed the development of momtors for 
carbon dioxide on submerged divers. The CO2 sensor operates on the pnnclple of a mimature pH electrode 
Immersed In a weak carbonate buffer, separated from the sample by a silicon rubber membrane. Special 
problems related to this specific applicatIOn which reqUire solution Include pressure equalization, the require
ment for Improved speed of response, and electrical Isolation In a high humidity and salt spray environment. 
A special preamplifier is Intimately coupled to the CO2 sensor. This preamplifier is housed In a stainless steel 
hOUSing which IS molded directly to a waterproof cable. The preamplifier housmg IS designed to serve also as 
the mechanical Interface between the CO2 momtor and the breathing system. The CO2 sensor can be Inserted 
directly Into a breathing bag or it can be installed In the downstream end of the C02 canister. The carbon 
diOXide monitor covers the range of 0.1 to 30 mmHg PC02 and incorporates an adjustable ViSUal a1ann, 
nominally preset at 4 mmHg PC02 and Incorporates an adjustable ViSUal a1ann, nominally preset at 4 mmHg 
PC02. The alarm ClfCUlt IS designed to proVide a non-speCific "trouble" Signal to the diver and identify the 
out-of-limits conditIOn at the monitonng statIOn. A direct reading meter calibrated In CO2 partial pressure IS 
prOVided at the monitonng statIOn. (Authors' abstract> 

618. 
GALERNE, A. and K. Edmiston. 

Problems of commercial diving. 
Oceano!. Int. 6:38-41; Dec. 1971. 
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In tillS mtervlew, Mr. Galerne discusses first the economic problems of diving as they relate to insurance, 
compensation, etc. The question of breathing gas is then touched upon. Hydrogen as a substitute for helium 
increases the ventilatIOn and reduces the narcotic effects of carbon dioxide; however, some experiments of 
Chouteau's with animals have indicated that hydrogen causes irreversible destruction of brain cells. The 
advantages of neon will come, Galerne believes, when it is possible to recuperate neon completely and when 
gas can be switched on the bottom to enable decompression to start there. Using some nitrogen in a heliox 
mixture alleviates the problems of heat loss and speech intelligibility. Practicable working times under differ
ent conditions are discussed; it is possible to achieve two hours bottom time per day at 320-350 feet using the 
three gas mixture which reduces decompression time. Possible new decompression techniques using drugs: 
"pressure pains" in the muscles, which are distinct from bends, could possibly be eliminated through phar
macology. The danger of osteo-arthritis is mentioned. Mechanical breathing aids are a remote possibility. 
Liquid breathing is dismissed as being too complex and impracticable. The need for better tools for use in 
deep water is stated; the trend should be toward the development of the lighter-weight electric tools over the 
more cumbersome hydraulic tools. The question of the diver's life span is raised; although there has never 
been any indication that it was shorter than that of other men, it must be noted that it is only within the past 
ten years that deep (350-400 feet) diving has become widespread. It is believed that the maximum working 
depth by 1975 will be 1500 feet and possibly 2000 feet. All current experimentatIOn is controversial, 
however, since the question is, what will be the long-term effect on the subjects? (MFW /BSCP) 

619. 
GALLE, R.R., B.Y. Ustyushkin, L.N. Gavrilova and E.!. Khelemskiy. 

Evaluating vestibular tolerance. 
Space BioI. Med. 5:99-107; June 17, 1971. 
(JPRS 53,388) 

This paper gives an analysIs of climcal symptoms, somatic (nystagmus and equilibrium function) and auto
nomic (systemic and retinal hemodynamics) components of vestibular responses of 54 healthy male test 
subjects examined usmg the Coriolis acceleration test. It also describes an approach to be used m evaluatmg 
human tolerance to vestibular stimulatIOn. With this approach the test subjects can be classified as tolerant 
and intolerant to vestibular stimuli. Vestibular intolerance is suggested by the development of appearance and 
level of manifestatIOn of the responses, it is suggested that three degrees of vestibular tolerance and three 
degrees of vestibular mtolerance be discnminated, each of which can be charactenzed by certain clinical and 
physiological reactions. This approach to vestibular evaluatIOns can be used in screening various types of 
personnel. (Authors' abstract) 

620. 
GANAS,P. 

Use of potassium superoxide in the regeneration of exhaled gases. 
Washington, D.C., NASA, NASA TT F-13,430, 31 p. Jan. 1971. Translated from paper pre

sented at the 26th meeting of the Aerospace Medical Panel, AGARD, 21-24 Oct. 1969, Paris. 
(N71-13,463) 

The goal of this report is to set forth the results of work which has been carried on for the last two years 
through the efforts of the Research and Testing Directorate (DRME) jointly by the astronautical branch of 
the firm and by the Laboratory of Aerospace Medicine (LAMAS) of the Flight Testing Center (CEV), for the 
purpose of designing a model of an apparatus for self-contained and individual respiratory using potassium 
superoxlde (K02 ) for the regeneration of exhaled gases. This experimental series showed that for a mean 
subject, the service life of the unit supplied with one cartridge of K02 (Air Liquide) is: 180 minutes for a 
subject at rest; 30 mmutp.s for a subject walking on the flat at 5 km per hour; 20 minutes for a subject 
walking on an inclined surface (10%) at 5 km per hour. The useful scope of the K02 taken by itself appears 
to have to be limited to equipment with short-term goals intended for missions involvmg light and quickly 
performed work, or even for self-rescue eqUipment enabling escape from an atmosphere which has accidental
ly become unbreathable and reaching the edge of the contaminated zone; the individual UTIlt discussed here 
was designed to address both these types of mission. It has, moreover, been produced in a cooled version so as 
to increase ItS repiratory comfort. Should the occasIOn arise, it is pOSSible to denve from It a lighter "non
cooled self-rescue" versIOn. The development of production of K02 m tablet form, as well as the individual 
respiration unit only represents a first stage m the development of thiS product. The second section of the 
tasks to be taken up by Air LiqUide and LAMAS has as its goal the design of a closed chamber atmosphere 
regenerator intended for the survival of two men for 12 hours. The advantage of such research is that it is 
capable of opening the way to the solution of concrete problems such as those involved With the regeneration 
of atmospheres in cabins of aucraft which must fly at very high altitudes, houses under the sea or diving bells, 
or ensunng survival of a crew in an airtlght tank. (Excerpts from authors) 
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621. 
GANITKEVICH, Ya.V. 

Increase of the resistance of animals to decompression sickness with preparations of biliary 
acids. 

Bull. Exp. BioI. Med. 69:632-633; June 1970. 

Preliminary intraperitoneal injection of sodium cholate and desoxycholate (2 mg/IOO g body weight) into 
mice delays and alleviates the course of decompression sickness and reduces the mortality. Injection of the 
same compounds into the blood stream of rabbits (6-20 mg/kg) alleviates the manifestations of decompres
sion sickness. (Author's abstract) 

622. 
GANNOE, R.E., G.R. Riley, and D.W. Frink. 

Gas monitoring equipment investigation. 
Columbus, Ohio, Battelle Mem. Inst. Interim rep. on Contract NOOOI4-69-0352, 122p. 1971. 
(AD 730,509) 

Based on a study of diving requirements, the constituents selected for monitoring were: oxygen, carbon 
dioxide, carbon monoxide, water vapor (relative humidity), hydrocarbons, oxides of nitrogen, sulfur dioxide 
and halogen compounds. Inquiries were sent to manufacturers of gas-analyzing equipment based on the 
following generally applicable principles; infrared analysis, ultraviolet analysis, orsat analysis, gas chromatog
raphy, mass spectrometry and colorimetry. Inquiries were also sent concerning instruments suitable for only 
one gas, e.g. paramagnetic instruments for oxygen. Of particular interest in the search were instruments which 
would indicate the concentration of gas at elevated pressures. (Author) (GRA) 

623. 
GAREY, W.F. and H. Rahn. 

Normal arterial gas tensions and pH and the breathing frequency of the electric eel. 
Resp. Physiol. 9(2):141-150; 1970. 

Data are presented for various arterial blood values and the breathing frequency of the electric eel, Electro
phorus electricus, an obligate air breather. All observations were made on unrestrained, free-swimming 
animals living at 28°C in their home waters of the Amazon. Ammals weIghed from 2-6 kg. The arterial blood 
has O2 and CO2 tensions of 12 and 29 torr, respectively. The pH averaged 7.58 and the plasma bicarbonate 
30 mM/I. The average period between breaths was 100 sec. When these animals were exposed to an oxygen 
atmosphere the period was prolonged to 255 sec, but when exposed to a 6.7% CO2 m oxygen the response 
was variable. Simultaneous changes in the arterial CO2 during these exposures suggest that the major pathway 
for CO2 eliminatIon is through the skin into the water. (©BA) 

624. 
GARG,S.C. 

Investigation of thermal insulating materials for deep ocean habitat environment. 
U.S. Nav. Civ. Eng. Lab. TN-1151, 19p. Feb. 1971. 

For mIssIons reqUIring saturation dives at depths exceeding 300 feet, a warm and comfortable environment of 
a habItat is necessary from whIch divers can make many excursions of lImited duration in time. Effective 
thermal insulatIOn of such habitat IS necessary to reduce the heatmg power requirements. A survey of 
available thermal insulation matenals was carned out to determine those materials which could be used for 
habItat msulation m a hIgh pressure enVIronment of humid helIum. Three types of syntactic foam materials 
were considered to be suitable for deep ocean application and they were subjected to a laboratory testing 
program to determine the thermal conductlVlty in humid helium at a simulated ocean depth of 1000 feet. The 
results of laboratory testing showed a slow diffUSIOn of helium into the msulating materials causmg an 
increase in their thermal conductivity over a period of 14 days. The thermal conductlVlty of these materials 
appeared to be approachmg stabilIzed values near the end of the 14-day test. Based upon the results of these 
tests, recommendations are made to extend the testIng program to 45 days to mclude testmg m a pressurized 
water enVIronment and to further mvestIgate the effect of the rate of compressIOn and decompressIOn upon 
the structural Integrity of these matenals. (Author's abstract) 

625. 
GARNETT, M.A. and I.e. Achurch. 

A comparative study of the economics of four diving systems. 
Underwater Sci. Techno!. J. 1 :68-74; Sept. 1969. 

ThIs study attempts to compare the economIcs of the four dlvmg systems for operatIOns of vanous depths 
and duratIOns. The systems are (1) free dlVmg, (2) non-saturatIOn dlVlng USIng a transfer under pressure 
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chamber system; (3) saturation diving using a transfer under pressure system; and (4) saturation diving using a 
sea-bed habitat system. The article is illustrated with graphs and diagrams showing various operational factors, 
such as decompression time, helium loss, and work tIme-decompression time ratios for various durations and 
depths, which affect the economics of diving. System No. I is most economical for 6 hrs or less at 100 ft or 
less, and is still economical at 180 feet; system No.2 is more economical for short tasks from 180 to 500 feet; 
when tasks exceed two weeks of bottom time, systems No.3 and 4 are most economical even at shallow 
depths, and at dept.'1s below 400 feet, for tasks of 30 hrs or more. The habitat system is considered slightly 
more economical than the SCD/DDC system. (MFW/BSCP) 

626. 
GAUER,O.H. 

Body fluid regulation during immersion. 
In: Murray, R.H. and M. McCally, eds. Hypogravic and hypodynamic environments. Conference 

held at French Lick, Ind., 16-18, July 1969, p.345-356. Washington, D.C., National Aero
nautics and Space Administration, 1971. 

(NASA SP 269) 

The effects of posture on body fluid circulation; blood volume control and weIghtlessness; and the effects of 
water immersion on renal functton, plasma volume, distribution of extracellular flUId volume, venous tone 
and physical working capacity are discussed. (AL) (STAR) 

627. 
GAUME, J.G., P. Bartek and H.1. Rostami. 

Experimental results on time of useful function (TUF) after exposure to mixtures of serious 
contaminants. 

Aerosp. Med. 42:987-990; Sept. 1971. 

Fifes in habitable spaces produce life-threatening gaseous contaminants of several asphyxiants and several 
irntants. Very little data are aVaIlable on the critical time (TUF) indIviduals caught in such fires have to 
escape the build-up of these contaminants before they become incapacitated. Two prevIOus papers have 
developed two different mathematical approaches to the determination of the TUF for short, high-level 
exposures to mixed contaminants. In this report experimental data are presented from 53 exposures of mIce 
to single, double and triple gas mixtures. Contaminants used were carbon monoxide (CO), carbon dioxide 
(C02 ) and ammonia (NH3) which represent both the asphyxiant and irritant categories. Single gas exposures 
were completed first to establish baseline data. Next, mice were subjected to double gas exposures of CO/C02 

and CO/NH3 at several concentratIOns. Finally, triple gas exposures consisting of CO, CO2 and NH3 were 
carried out at various concentrations. The TUF endpoint used was the time to collapse from the moment the 
gas injection was completed. The TUF for CO exposure was used as a baseline against which other exposures 
were compared. It was found that double gas exposures extended the TUF, whereas triple gas exposures 
extended the TUF even more. A theory is suggested for the mechanism of the extension phenomenon. These 
results are consIdered to be prelimmary and their validity must be further substantiated from additional 
experimental studies. This informatIon is applicable to (1) the selection and development of interior materials 
which neIther bum or produce dangerous toxic products, and (2) to stimulate further investigation in this 
neglected area of research. (Authors' abstract) 

628. 
GAZEY, B.K. 

A comparison of acoustical and optical imaging systems in turbid waters. 
In: Proceedings of the conference on electronic engineering in ocean technology, September 

1970, University College of Swansea, South Wales, p.461476. London, Institution of Elec· 
tronic and Radio Engineers, 1970. 

The effect of turbidity upon the range and resolu tion capabilities in the two types of systems, acoustical and 
opttcal, are generally quite different. Sonar performance is essentially limIted by system consIderations such 
as permitted transducer size, transducer factor etc., and it is the choice of carrier frequency that is all 
important. Although the range may be limited by reverberation in certain high turbidity envlfonments the 
resolutIOn capabilIty is unlikely to be affected by a measurable amount. Optical imaging performance on the 
other hand is very dependent upon the degree of water turbidity and the type of tllummatlOn used. The 
optical wave length is fixed at around 0.5 and complex and costly processing is necessary to effect even a 
modest improvement over conventional TV systems. Although the author's experiments have shown that in 
certain circumstances the range and resolutton performance of optical and high resolution sonar imaging is 
comparable because the limiting factors are so enttrely different in the two cases no general statement can be 
made saying which of the two is superior underwater. Each applIcation must be treated mdlVldually and to 
facilitate this more information IS requlfed about the opttcal properties of a wide vanety of water masses 
including canals, rivers, lakes, estuaries, ttdal waters, etc. (Author's conclUSIons) 
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629. 
GEE, G.K. and A.B. Craig, Jr. 

Human responses to cold water immersion. 
In: Progress into the sea. Transactions of the Symposium 20-22 October 1969, Washington, 

D.C., p.171-185. Washington, D.C., Marine Technology Society, 1970. 

This program objective is the achievement of man's adaptability to the hydrospace environment, at a level 
equal to that of his surface environment. As the major interest in this field is directly related to problems of 
man living and working in this environment, particular attention is focused on thermal and metabolic re
sponses. Data are sought on the minimum conditions of time, temperature and areas of the body that 
contribute most significantly to cold stress and shivering. The initial response to immersion in water of less 
than 35°C (9SF) is vasomotor, and maximum vasoconstriction seems to occur in water 30°C (86F) or less. In 
cooler water, shivering and increased oxygen consumption occur and seem to be dependent upon: a) lowering 
of the cnetral temperature, and b) the peripheral stimulus. Various experiments have been conducted to study 
the physiology of man in a cold water milieu, including temperature regulation, metabolic activities, thyroid 
uptake of radioactive 1133 , respiration and cardiac functions. Other questions include the role of summation 
of submaximal stimuli from different parts of the body. The above experiments are complemented by field 
work using the facilities already available on one of the colder lakes (Lake Seneca). Here it is possible to 
observe the central and peripheral temperatures of divers before and after various periods of diving. In 
conjunction with the work in Dr. A.B. Craig's laboratory at the University of Rochester School of Medicine, 
it is possible to relate these temperature changes to heat loss in terms of calories. A number of divers of 
varying body compositIon, and different thicknesses of suits are available. It is of interest to see the relation
ships of these layers of insulation upon diving time and heat loss as the divers perform their usual activity. 
The fmdings of the research have implications in the construction of clothing that will provide maximum 
protection for prolonged performance in the hydrospace environment. Such information could offer clues for 
increasing the safety of man working and living in the water. Characteristic findings of human responses to 
cold water immersIOn are presented. (Authors' abstract) 

630. 
GEE, G.K. 

Man in a water environment: A pilot undergraduate program to study man's reactions in water. 
Mar. Technol. Soc. J. 5:49-50; Mar./Apr. 1971. 

The opportunity to study man's reactions in a water environment will be offered in a new program recently 
developed at Cornmg Community College. The program objective is to mtroduce the students to the princi
ples of underwater physiology as a basiS for understandmg of human body reactIons and adaptation in a water 
environment. Some appropriate tOPICS to be emphasized m the program will mclude: (I) body temperature 
changes and heat loss, shivering and hypothermia m cold water, and the deSign for thermal protection; (2) the 
functions of various breathing media m diving, and theIr effects on body tIssues; (3) the effects of deep diving 
and cold stress on metabolIc, respiratory and cardIOvascular functIons, and (4) man's acclImatizatIon to water 
as a result of prolonged exposure to the medIUm. (From author) 

631. 
GEE, J.B.L., G. Burton, C. Vassalls and J. Gregg. 

Effects of external airway obstruction on work capacity and pulmonary gas exchange. 
Amer. Rev. Resp. DIS. 98(6):1003-1012; 1968. 

The effects of external airway obstruction on ventIlatIOn, respIratory gas exchange, artenal blood gas ten
sions, and pulmonary dJffuSIng capacity for carbon monOXide have been studied during progressive exercise 
on a bICycle ergometer. Obstruction was produced by a plastic tube, 1 cm In diameter, con tamIng pre
humidified glass wool, and studies were performed With separate and combIned InspIratory and expIratory 
obstructIOn. CombIned obstruction produced a 30% reductIOn in maXimal breathIng capacity. (Authors' 
abstract) 

632. 
GENADINNIK, I.S. and G.Z. Dumkina. 

Sluchai povazheniya tel pozvonkov pVI kessonnOl boleZlll. 
[A case of vertebral lesions III caisson disease 1 . 
Gig. Tr. Prof. Zabol. 13:55-56; Sept. 1969. 

A case of severe caJsson disease With subsequent bone leSIOns IS presented. A diver had been treated repeated
ly by therapeutIc recompreSSIOn for severe caJsson disease. Four years follOWIng complete recovery he expen
enced Intractable backache, especially dunng locomotIOn, the paJn was exacerbated by weather changes 
RoentgenolOgiC examInatIOn showed left SCOlIOSIS, spondylOSIS of the lower thoracIc spme, compressIOn of 
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Th7 and Th8, with intact intervertebral disks. Radiography of the hip joints revealed cyst-like lesions, 
sclerotic changes and aseptic necrosis of the femur neck. (OLC/BSCP) 

633. 
GERHARDT, T., M. Gothert, G. Malorny and H. Wilke. 

Zur Frage der Toxicitat von Kohlenoxid bei Atmung von CO-Luftgemischen unter erhohtem 
Druck. 

[On toxicity of carbon monoxide in man breathing mixtures of CO and air at elevated pressure]. 
Int. Arch. Arbeitsmed. 28:127-140; 1971. 

On healthy volunteers we investigated whether carbon monoxide would be more toxic under increased 
pressure than under normal pressure, if this gas is inspired at the same concentration under both conditions. It 
was shown by measurements of CO concentration in alveolar air and of the CO-Hb content of blood that 
under 3 ATA the blood is saturated faster with carbon monoxide than under normal atmospheric pressure, 
indicating that under increased pressure diffusion equilibrium in the organism is achieved earlier. In subjects 
breathing 100 ppm CO for two hours the CO concentration in alveolar aIr is 73 ppm under 3 ATA and not 
more than 36.7 ppm at 1 ATA. This result is explained by the increased CO supply under increased pressure. 
It must be emphasized that the CO-Hb concentration is significantly lower under increased pressure than 
under atmospheric pressure (plIo. 00 l), once diffusion equilibrium is only 4.5% at 3 ATA but 7.25% at 
I ATA. ThIS result is explaIned by apphcation of the law of mass action on the competition of CO and O2 for 
the receptor hemoglobin in the blood. It must be concluded from our experimental data that there is no 
reason to lower the threshold limit value of 50 ppm CO for work carned out under increased pressure. 
(English summary) 

634. 
GILES, J.T., C.E. Collins, and B.B. Weybrew. 

Characteristics of the submarine line officer: II. Patterns of motivation for volunteering for the 
submarine service. 

U.S. Nav. Submar. Med. Cent., Rep. SMRL 666, 14p. May 24,1971. 

The objecttves of this study were to Identify the major motives underlying an officer's deCision to volunteer 
for the Submarine SeMce. Responses to the open-ended question "Why are you interested in submarines?" 
were obtained from two samples of officer candidates for Basic Submarine School (Ns were 59 and 60). 
Categorizing and Q-sorting of this array of responses produced nine motivation categories: A-Concrete 
pOSitive benefits; B-adventure, challenge and excitement; C-characteristics of crew; D-Service to country; 
E-Career and educational opportunities; F -prior experience with submarines and submariners; G-best duty 
in the Navy; H-pride in a responsible job; and I-oceanographic interests. Some of the major trends in the 
data were' (l) characteristics of the men making up the submarine crew were most significant (indicated by 
70%), while B, 0, and E (above) were equally indicated (45%) and the remainder of the categories given less 
frequently; (2) married officers as compared to single gave "occurring benefits, pay, etc." more often as a 
reason for volunteering, but at the same time indicated "educational opportunities" less frequently than their 
single peers and (3) those officers making the highest grades In Submarine School had volunteered because of 
the "kind of crew" (C above) and because of the "adventure" (B) involved more often than did the poorer 
performers. The results, while tentative since the officer samples were small, nevertheless suggest that any 
mcentive measures which serve to enhance the status and prestige of the submariner will in turn result in 
greater quantities and higher quality of officer volunteers for the Submarine Service. (Authors' abstract) 

635. 
GILL, J.e., R.J. Morris and M.G. Edwards. 

A helium speech processor operating in the time domain. 
In: Proceedings of the conference on electronic engineering in ocean technology, September 

1970, University College of Swansea, South Wales, p.523-528. Institution of Electronic and 
Radio Engineers, London, 1970. 

Three methods have previously been used for helium speech correction, emplOYIng vocoder, band shiftIng or 
ttme domam techniques. The ARL (AdmIralty Research Laboratory) system uses the latter. The baSIS of the 
method, as developed at ARL IS to record short secttons of the speech m a temporary store, and replay them 
at a lower rate. During voiced sounds the secttons or samples are taken from the most significant parts of each 
larynx penod, and the remamder of the speech IS rejected. During unVOiced sounds the secttons are taken less 
regularly and are more closely spaced. The frequency compression resulting from the lower replay rate is the 
mverse of the degree of stretching employed. In order to avoid division of the larynx penodiclty the section 
length must be less than the shortest larynx period likely to be encountered. It must, however be suffiCiently 
long to ensure that the first formant frequency IS well defined. In this application a length of 2.5 msec was 
chosen, which allows operatIOn at larynx frequencies of up to 400 Hz. The stretched samples will overlap 
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whenever the product of the section length and the degree of time expansion exceeds the larynx period ... 
The device was operated continuously during the recent world-record breaking simulated dive to 1500 feet at 
RNPL Alverstoke, and gave highly intelligible speech throughout. (Author) 

636. 
GILLIE, A.C. and A.L. Pratt. 

Marine technology programs: Where we are and where we're going. 
Washington, D.C., American Association of Junior Colleges, 1971, SSp. 

This monograph reports on a conference jointly sponsored by the National Sea Grant Program and the 
American Association of Junior Colleges. Topics discussed included: (1) An overview of oceanography and 
marine technology; (2) A definition of the qualifications of a marine technician; (3) Marine technician man
power requirements in basic research; (4) The role of junior colleges in marine technology training programs; 
(5) Marine technician manpower requirements in industrial applications. Appendix 2 describes specific pro
grams now in existence. Of special interest concerning underwater activities are a two-year course in marine 
diving technology at Santa Barbara City College, in Santa Barbara, California; a two-year associate degree 
program in marine science-electronics technology at Delmar College, Corpus Christie, Texas, which includes 
advanced scuba diving, underwater acoustics, and marine laboratories, among other subjects; and a two-year 
technical program in undersea technology which prepares students as professional divers and marine engineer
ing technicians at Highline Community College, Midway, Washington. (MFW/BSCP) 

637. 
GILLIS, M.F. 

Research on deep submergence diving physiology and decompression technology utilizing 
swine: evaluation of swine as a hyperbaric analog to man and detection of emboli by use of 
the ultrasonic doppler flowmeter. 

Richland, Wash. Battelle Mem. Inst., Tech. Prog. Rep. on Contract NOOOI4-69-C-03S0, 2Sp. 
July 6, 1970. 

(AD 708,748) 

Sixteen mimature swine of similar size performed 83 dry chamber air dives, using no-stage profiles with linear 
ascent and descent rates of 60 ft/min depths of 60 to 180 ft and bottom tImes up to 120 min. Surface 
intervals always exceed 48 hI. SignS considered diagnostic of bends were lameness, persisting for 15 minutes 
or more and relieved by recompression, and/or acute, progressive respiratory distress, and/or central neuro
logic signs, e.g. paralysis. Bends was not observed at 60 ft with bottom tImes up to 120 min; a 60% incidence 
was recorded for 1400 ft/60 min and a 16% incidence for 180 ft/20 min. Doppler flowmeter studies have 
shown that individual glass microballoons of 8D-150 micra diameter are easily detectable in the thoracIc 
caudal vena cava, and that 40 micra balloons, while difficult to detect IndiVidually, are easily detected when 
injected in large quantities. Severe caval air embolism has been recorded following 180 ft/15 mIn excursions 
without bends signs, confirming that significant gas embohsm can eXist In the absence of such signs and 
showing the value of the Doppler flowmeter for embolism detection. (Author's abstract) (Aerosp. Med. BioI.) 

638. 
GILLIS, M.F. 

Research on deep submergence diving physiology and decompression technology utilizing 
swine: evaluation of swine as a hyperbaric analog to man and detection of emboli by use of 
the ultrasonic doppler flowmeter. 

Richland, Wash. Battelle Mem. Inst. Final Report, SOp., May 20, 1971. 
(AD 724,765) 

Attempts to define the no-decompressIOn air limits for mimature sWine were complicated by individual 
variance and bends tolerance development, but, based solely on clinIcal signs, they appear more resistant to 
bends than man except perhaps at depths beyond 140 feet Although 100 feet/90 mmutes, 140 feet/60 
minutes and 180 feet/30 mInutes produces an 80% inCidence of bends, they generally tolerate dives to from 
60 to 180 feet for bottom times three tImes greater than the no-decompressIOn limits for man. Temporary 
signs of middle ear distress are seen almost exclUSively on ascent. (Author's abstract) (GRA) 

639. 
GILLULY, R.H. 

Tektite: Unique observations of men under stress. 
SCI. News 98 :400-40 1; Nov. 21, 1970. 

The author discussed prelimInary findIngs In the psychological testIng made dunng the Tektite II expenment 
The psychologists in charge of the testIng, Drs. Helmrclch (NASA) and Radloff (Navy) conSider the hfe 
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history questionnaire as their most valuable instrument. The aquanauts also filled out mood inventory cards 
periodically, and were debriefed upon surfacing chiefly on the subject of their evaluation of their colleagues. 
Work behavIOr, SOCIal behavior, and emotional stability were the chief areas of research. Although computer 
processing has not been completed, certain conclusions are available with relation to the personal history 
questionnaire. The most productive aquanauts were, in general, first boms from a stable, small town back
ground, with experience of work m chIldhood. The major psychological problem appeared to be social 
isolation of one member by the group, although this did not reach the stage where early decompression for 
the victim was necessary. Women performed as well as men. (MFW/BSCP) 

640. 
GIRARDI, G., P. Lenzi and G. Perani. 

Alterazioni uditive e vestibolari nei sommozzatori sportivi. 
[Auditory and vestibular alterations in professional skin divers] . 
Arch. Ital. Otol. 80:486-504; Nov./Dec. 1969. 

Attention is first called on the considerable importance of the ENT investigation for all subjects practicing 
skm divmg and the authors dISCUSS the physiopathologtcal mechanIsms put mto action by "hydrostatIc 
pressure" and "temperature" whIch lead to a damage of the hearing and vestibular apparatus. AttentIOn is 
given to the usual techniques of skin dlVmg, I.e., apnea and WIth the use of various types of autorespirators. A 
complete ENT investigation, comprismg the study of tubal function and otovestibular exarnInation has been 
performed on a group of 30 Instructors in skm-diving schools. The data obtained from this group show that 
the vestIbular apparatus is affected more frequently (67% of cases) than the heanng apparatus (43% of cases). 
This different behaVIOr IS attributed to a greater importance exerted by temperature changes on the onset of 
the lesions observed. It IS supposed that the continuous and frequently conspicuous vanations of the tempera
ture lead to fatigue of the vestibular receptor with an increase of the central nystagmus threshold. The hearing 
lesions too, are explained by the intervention of repeated vasomotor disturbances in the middle ear and in the 
cochlea due to the changes of temperature. (English summary) 

641. 
GIRETTI, M.L., F.S. Rucci and M. LA Rocca. 

Effects of lowered body temperature on hyperoxic seizures. 
Electroenceph. Clin. Neurophysiol. 27: 581-586; Dec. 1969. 

The mfluence of hypothermia on the mechanism of hyperoxic seizures In unrestrained, unanacsthetized rats 
was Investigated. In a first group of animals the effect of simple hypothermia on the cerebral electrical 
activity, conSIsting of Isolated spikes and sharp waves, occurred at a rectal temperature of 24°C, and spon
taneous convulSIve activity was recorded in 61% of animals when the body temperature was below 21°C 
(mean 17.4°C ± 1.01 SE). Hyperbanc oxygen stopped the hypothermic seizures. The starting and develop
ment of hyperbaric seizures were investigated in a second group of hypothermic rats (rectal temperatures of 
3S-ISoC) in comparison with euthermic anunals submitted to simple hyperoxIa. Hypothermia provoked a 
decrease in the incidence of seizures and an increase in their latency. A probable explanation for thIS could be 
that, by lowering the body temperature, a decrease m the metabolic activity of the whole organism and of the 
nervous system was induced. The rectal temperature of 27-21°C was particularly critIcal; at such a level the 
percentage of animals which exhibited attacks, and the latency of the first attack, were similar to those shown 
by euthermic control animals. Seizures in cooled rats submitted to hyperoxia were more eVIdent in sub
cortical than in cortical structures. (Authors summary) 

642. 
GIRY, P., J. Rozzier and P. Faltot. 

Modifications cardio-respiratoires chez Ie chat en atmosphere d'oxygene hyperbare. 
[Cardio-respiratory changes in the cat in hyperbaric oxygen atmosphere] . 
Presse Therm. Climat. 105: 113-116; 1968. 

In this experiment the authors sought to determine the effect of Diazepam on the cardio-respiratory rates in 
the cat subjected to high pressures. Untreated cats demonstrated dIstinct tachycardia at the beginning of 
compression and a marked bradycardia at the end, with a return to normal heart rate at 6 ATA followed by a 
new phase of bradycardia immediately preceding convulsions. In treated cats, light bradycardia occurred at 
the beginning of compression, and a less marked bradycardia than with untreated cats at the end. No 
convulsions occurred in untreated cats after 30 minutes of exposure to 6 ATA. In both treated and non
treated cats, breathing was irregular, with a tendency toward bradypnea. Excitability was considerably dimin
ished by Diazepam. (MFW /BSCP) 
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643. 
GIUNTA,F. 

Neurofisiopatologia delle immersioni in apnea. 
[Neurophysiopathology of breath-hold immersions] . 
G. Ig. Med. Prevo 11 :28-39; Jan/June 1970. 

After a brief review of the research on animal apneic-immersion mechanisms, the author points out that these 
mechanisms (diminution of heartbeat frequency, vasoconstriction of peripheral arteries in non-vital areas, 
weaker heart muscle contractions) are impossible for man, who can, however, hyperventilate in an effort to 
duplicate the feats of other mammals. Hyperventilation by lowering the concentration of CO2 and raising 
that of O2 and the pH of the blood, affects the central nervous sytem in five ways, the mechanisms of each of 
which the author briefly discusses. (Depression of the central respiratory control, vasoconstriction of cerebral 
blood vessels, analgesia, reduction of encephalic volume and cerebral hypoxia). He then reports the elec
troencephalographic examination of a group of skin divers during a hyperventilatorY episode. Anomalic EEG 
symptoms appeared only during the hyperpneic phase of the episode, although these were not always 
accompained by clinical symptoms. The author points out the danger of loss of consciousness during a dive, 
and recommends a thorough physical examination for prospective divers. Individuals predisposed to convul
sive episodes for whatever reason should be dissuaded from underwater activity. (MEH/BSCP) 

644. 
GLENN, R. 

Blackout. 
Skin Diver 19:32-33,78-79; Apr. 1970. 

Two incidents of blackouts in divers brought on by lack of oxygen are described. The author describes the 
mechanism of the decrease of oxygen partial pressure as the diver returns to the surface, which causes the 
oxygen percentage to become so low that the body cannot absorb it, and blackout results. The build-up of 
carbon dioxide warns the body's breathing center that a breath is required. Divers tend to ignore this warning. 
The best way to prevent blackout IS for a diver to know his own limitations and not to push himself, and 
always to have a companion who is able to dive to the depths at which he is working. (MFW/BSCP) 

645. 
GLUECKERT, A.J. and G.A. Remus. 

Performance tests of an organic amine carbon dioxide removal system. 
Niles, Ill., General American Research Division for Langley Research Center, NASA CR-66847, 

76p.1969. 

An experimental evaluation was conducted on a regenerable two-bed carbon dIOXIde removal system which 
utilized an organic amme sorbent. This sorber formulation absorbs CO2 m the presence of H2 0 vapor and 
thus does not requlle pre-drYing the gas stream. The pnmarY objective of the test program was to relate the 
system performance of CO2 removal rate, power, and water carey-over with C02 dunng regeneration to the 
operating parameters of air-flow rate through the bed, absorption-regeneratJon time, and bed coohng and 
heating rates. All other operation conditions were held constant. The Box-Wilson composite design was used 
m the expenment deSIgn, and to generate quadratIc equatJons relating system performance to the operatmg 
condItions. (Authors' abstract) 

646. 
GODFREY, S. and E.J.M. Campbell. 

Mechamcal and chemical control of breath hoidmg. 
Quart. J. Exp. Physiol. 54: 117 -128; 1969. 

A method IS descnbed for the study of breath holdmg m whIch the breath holds are separated by rebreathmg 
to enable accurate control of PC02; its theoretIcal baSIS IS dIscussed. At the end of a breath hold, rebreathmg 
a mixture such that the PC02 contmues to nse, nevertheless permIts the breath hold to be resumed. The 
number of breaths dunng the rebreathmg IS ummportant and a smgle breath permIts as long a resumed breath 
hold as five breaths. Healthy adult males held thell breath at residual volume. The relatIOnshIp between 
breath holdmg tIme and PC02 at the start or end of a breath hold was found to be linear; the hIgher the 
PC02 the shorter the breath holdmg tIme. The relatIOnshIp was unaffected by ten mmutes of Isocapmc 
hyperventilatIOn. These findmgs Imply that the duratIOn of breath holdmg IS dllectiy related to PC0 2 but IS 
unaffected by the prevIOus mechamcal pattern of breath mg. (Authors' abstract) 

647. 
GOLDSTEIN, A.l. and 1.R. Mundie. 

Rupture of the tympamc membrane followed by sudden death. 
Arch. Otolaryngol. 93(2):140-146; 1971. 
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The intrinsic strength of the tympanic membrane of a guinea pig was tested by applying static overpressure to 
the sealed external auditory canal. In nine ears with surgically established middle ear ventilation the mean 
bursting pressure was 200 mmHg. In nine ears with a nonventilated middle ear space the mean bursting 
pressure was 251 mmHg. Pressures of 400475 mmHg into a nonventilated middle ear forced air into the 
cranial vault from the middle ear and caused fatal arrythmias or respiratory arrest within six sec in all cases. 
Similar results might be anticipated in patients with insufflation of the middle ear as well as in divers, and 
may be a cause of otogenic death in drowning. The risk to pilots in an aerospace environment is minimal. (SB) 
(©BA) 

648. 
GOLDSTEIN, J.R and C.E. Mengel. 

Hemolysis in mice exposed to varying levels of hyperoxia. 
Aerosp. Med. 40:12-13;Jan. 1969. 

Tocopherol deficient mice were exposed 100% oxygen at varying pressures. It was shown that hemolysis 
could occur at pressures below 70 psia provided the duration of exposure was increased. The tIme required 
for hemolysis to occur increased linearly as a log-log function of the decrease in pressure. The data imply that 
any degree of hyperoxia can cause hemolysis if sustained long enough. [Implicit in these findings is the 
possibility that tocopherol status of an animal is one determinant of its susceptibility to the harmful effects 
of hype roxi a). (Authors' abstract expanded by MFW/BSCP) 

649. 
GOLDSTEIN, J.R., C.E. Mengel, RL. Carolla and L. Ebbert. 

Relationship between tocopherol status and in vivo hemolysis caused by hyperoxia. 
Aerosp. Med. 40: 132-135; Feb. 1969. 

Mice were started on a tocopherol deficient test diet and compared at weekly intervals to control mice with 
respect to (1) weight, (2) standard hematologic indices, (3) plasma tocopherol levels, (4) RBC catalase actiVI
ty, (5) red cell lipid composItIon and (6) In vivo hemolytic susceptibility to oxygen under high pressure. 
Tocopherol defiCient mice developed (1) increased lytic sensitivity of red cells to H2 0 2 after one week, (2) a 
significant fall of plasma tocopherol after two weeks, and (3) in VIVO hemolYSIS by hyperoxIa after four 
weeks. (Au thors' abstract) 

650. 
GOODEN, B.A., RG. Lehman and J. Pym. 

Role of the face in the cardiovascular responses to total immersion. 
Aust. J. Exp. BioI. Med. Sci. 48(6):687-690; 1970. 

Eleven of 19 young adults developed bradycardia and reduced forearm blood flow within 30 sec of breath
holding with total body immersion and were classified as strong responders. Analysis of data from these 
strong responders showed that, when the face was lifted from the water after 30 sec total immersion, the 
development of the diving response ceased, and both heart rate and blood flow returned towards resting levels 
even though the breath was still held. Conversely, total immersion after 30 sec of breath-holding with the face 
in air produced bradycardia of rapid onset and decreased blood flow. Wearing a face mask and swimming cap 
prevented the development of the usual diving response. (©BA) 

651. 
GOODEN, B.A. and D.H. Le Messurier. 

Effect of exercise produced by partial immersion on the incidence of dysbarism in rats after 
"free ascent". 

Aerosp. Med. 41 :597-601; June 1970. 

Emergency free ascent from deep water presents an extemely hazardous situatIon for submanners and divers. 
The present study, USing rats as the experimental animals, simulated free ascent with continUOUS breathing as 
in an escape hood from 60 psig (equivalent to 135 feet depth) after periods at pressure from 15 minutes to six 
hours. Immediately after decompression half the rats rested and the other half performed "swunming" 
actIvity produced by partial immerSion. All an1ffials then walked slowly in a rotatmg drum and any Signs of 
dysbansm were noted. The treated an1ffials developed a greater inCidence of signs (1'<0.0005), but a smaller 
proportion of deaths. The tIme to onset of the worst sign produced by an animal was also recorded, but there 
was no significant difference between time to onset of a particular grade in the treated rats compared with 
rested controls. Six cases of rear limb paralysis were treated by recompression schedules in which 50% of the 
time was spent at pressures greater than 30 psig. By this method four rats were cured and one was 1ffiproved. 
(Authors'summary). 
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652. 
GOODGE, K.A. 

Vickers "Pisces" 
In: Proceedings of a meeting of the Society for Underwater Technology, London, April 1970, 

4p. Published by the Society. 

This steel vehicle consists of a crew sphere, a machinery sphere, and the power source (battery) which is 
between the two. Propulsion by two 3 hp motors has proved inefficient, steering is inadequate for many 
operations. Spheres, battery and motors are all encased in a tubular steel framework with landing skids. The 
main hatch opens from the crew sphere into the conning tower. Below the "eye brow" are two quartziodide 
1 kw lights and the navigational transponders and hydrophones. Underwater navigation is an extremely 
difficult problem; in the case of Pisces, the system works well in still waters without traffic but is thrown off 
by propeller, wave and current noise. The lack of standardization of frequencies used by various countries 
poses a serious communication problem. The launch and recovery apparatus is described in some detail. The 
chief difficulty of the launch and recovery system of the PIsces is the poor maneuverability of its support 
ship, the Vickers Venturer. (MFW /BSCP) 

653. 
GOODMAN, D.A. and N.M. Weinberger. 

Possible relationships between orienting and diving reflexes. 
Nature 225:1153-1155;Mar. 21,1970. 

Investigations of the responses of the salamander (Necturus maculosus) led the authors to conclude that a 
relationship exists between the diving reflex and the orienting reflex. Responses to the illusion of a moving 
shadow were recorded by apparatus built into the walls of the acquarium in which the animals were being 
studied. The responses included bradycardia, apnea, peripheral vasoconstriction, and cephalic vasodilation, all 
of which are part of the diving reflex. Since the salamander does not dive, these responses are thought to 
comprise the orienting reflex. The responses became weaker with habituation, but could easily be re-elicited 
by introducing a new stimulus. The authors believe that the diving reflex and the orienting reflex have closely 
related neural substrates, and that further investigation of their interrelationship would be worth while. 
(MFW/BSCP) 

654. 
GOODMAN, M.W. 

Living and working within earth's oceans. 
New York J. Med. 70: 1181-1194; May 15, 1970. 

An excellent review of historical and research aspects of man under the sea with 48 references to the 
literature. The material was presented under the following headings: Employment of man-m-the-sea; Sea 
water as an envuonment for man and his machines; Problems related to ventilatory dynamics; Oxygen in 
diving; Narcosis, performance decrement, and introduction of oxyhehum m diving; Decompression and satu
ration diving: "you only pay when you leave"; Engineering problems of deep diving and high-pressure helium 
atmospheres; Oosed-circuit mixed-gas breathmg apparatus: diving systems and "hardware": Submersibles; 
and Science and capabilities-the possible and practical. (CWS/BSCP) 

655. 
GOODMAN, M.W., N.E. Smith, J.W. Colston and E.L. Rich. 

Hyperbaric resplfatory heat loss study. 
Annapolis, Md., Westinghouse Electric Corp., Ocean Res. Eng. Center, Final Rep. on contract 

NOOOI4-71-0099, 148p. Oct. 31, 1971. 
(AD 732,039) 

A mUltJdepth saturatIOn dive was performed as the vehicle for a study of respuatory heat loss during 
deep-depth, cold, hehum-oxygen breathing. Respuatory heat loss was computed for each of the \3 7 combma
tions of depth and mhaled gas temperature for which ventIlatIOn and exhala tlOn temperature were measured. 
Skin site temperatures and other respuatory parameters were also momtored, and the diver-subjects were 
under Visual surveillance. ConclUSIOns haVing significance to operat~onal dlvmg are as follows: Dives to 850 
feet for exposure durations m excess of 90 minutes In water of 45 F or colder are hazardous; Dives to 650 
feet or deeper for exposure durations in excess of 90 minutes In water of 35°F are liable to be charactenzed 
by Significant task performance degradatIOn. (Author) (GRA) 
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656. 
GORDON, F.B., J.D. Gillmore, E. Zebovitz, and S. Bond. 

Effects of high and low barometric pressures on susceptibility and resistance to infection. 
U.S. Nav. Med. Res. Inst., Rep. QSR-20, NASA-CR-I13,639, 12p. June 30, 1970. 
(N70 40,893) 

The problem of maintaining the body temperature of small expenmental animals in a helium atmosphere, and 
an analysis of the significance of a lowered body temperature in susceptibility to influenza viral infection are 
investigated. Maintenance of the gas phase (1% O2 in He, 500 psig) at 35°C enabled mice to preserve a body 
temperature withIn 2_3°C of normal. AddJtional experiments point toward an adverse effect of a normoxic 
02-He atmosphere, at normal or increased barometric (95 psig) pressures; even when the temperature of the 
gas phase is raised to a point (30°C) that enables mice to maintam a normal, or nearly normal, body 
temperature. An experiment utilizing 11% O2 in N2 at one atmosphere for exposure of mice following 
inoculation with Coxsackie virus has confirmed the earlier observation of a more severe infection due to 
hypoxia as provided by an atmosphere of air at 7.3 psia. Although definitive tests on the inCidence of 
transformation in altered atmospheres are not yet complete, an increased resistance of transformed cells to 
O2 toxicity was observed. (Authors' abstract) (STAR) 

657. 
GOSSET, A., D. Gambarelli-Dubois, D. Riche, X. Frustus and R. Naquet. 

Tentatives therapeutiques par l'hyperbarie de l'embolie gazeuse carotidienne chez Ie babouin 
(Papio papio). 

[Experiments in hyperbaric therapy on carotid gaseous embolism in the baboon Papio papio] . 
Rev. Neuro!. (Paris) 121:531-548;Nov. 1969. 

Hyperbanc therapy acts on gaseous embolism in three ways: (1) the mechanical reduction of the volume of 
the bubbles; (2) compensation of the anOXIa secondary to the embolism by means of increasing oxygen 
partial pressure; (3) denitrogenatlOn of the organism by the use of an oxygen-rich breathing mixture. In this 
study it was found that all subjects (which had been injected with air to produce embolisms) given all at 
6 ATA for at least 50 minutes, recovered. In two-thirds of the untreated cases, death occurred. The use of 
helium-oxygen breathing mixture gave very poor results. It was noted that the hyperoxic cnsis is always 
preceded by EEG anomalies, the nature of which apparently varies with the species. The hyperoxic crisis in 
the baboon IS Similar to that observed in man, that is, essentially clonic. In man, also, thc crisis is preceded by 
several minutes by warning signals in the EEG. The results of this study do not agree with earlier findings on 
embolisms resulting from decompression after diving. These Imdings have indicated that much lower pressures 
than 6 ATA are to be recommended, in conjunction with the intermittent use of pure oxygen as a breathing 
gas; also, helium-oxygen mIXtures give satisfactory results. These discrepancies may be accounted for in two 
ways: First, the choice of experimental animal may be responsible. Although baboons photosensitive to 
intermittent light were eliminated for this study, it is possible that P. papio in general is more sensitive to 
oxygen than is man, in which case these Imdings could not be extrapolated to man. A more likely explana
tion, the authors believe, lies in the difference between embolisms resulting from decompression acCidents 
and those produced under normobaric conditions. In the IllSt instance, the hypernitrogenation of the mdlVid
dual is a crucial factor, which can be dealt with best by a breathing mixture not containing nitrogen, i.e., a 
mixture other than air. The authors tentatively conclude that their findings apply to all embolisms not 
resulting from decompression accidents. (MFW/BSCP) 

658. 
GOUDGE, K.A. 

Vickers Oceanics Department and its progress. 
Underwater Sci. Techno!. J. 1: 135-139; Dec. 1969. 

The Vickers-Pisces submersible IS described. It IS a two-man submarine With a depth capability of 3500 ft. It 
operates with the research ship Vickers-Venturer, being hoisted over the stern mto a well. The deSign was 
developed by International Hydrodynamics Limited. It is designed to operate in sea water, but by mtroduc
tion of additional buoyancy in the form of two Grimsby spheres in fibreglass cylinders, it can operate m fresh 
water. The normal duration of a dive for two men IS 72 hours. A scrubber fan removes carbon diOXide from 
the atmosphere every half hour; normal oxygen content is then restored by emitting oxygen from a cylinder. 
In case of emergency, a 400lb weight can be dropped; also the manipulator and the main motors can be 
jettisoned. The engineering features of the submersible are described in some detail. (MFW/BSCP) 

659. 
GRACZYK,M. 

Radiological aspect of osteo-artropathy in Polish divers with long employment period. 
Bull. Inst. Mar. Med. Gdansk 21 :7-13; 1970. 
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The au thor discusses the pathogenesis of aseptic bone necrosis. The long bone marrow consists of adipose 
tissue heavily vascularized. Therefore, it absorbs a great deal of nitrogen, which is liberated quickly during 
excessively rapid decompression. The liberated gas penetrates into the extracellular spaces of the spongy bone 
layer, delaminates the cells, and causes necrosis. The accompanying pressure on the blood vessels and nervous 
fibers slows the circulation and further impedes the evacuation of nitrogen from the marrow cavity. Function 
remains unaffected for a considerable period, because the cortical bone layer does not change. The final effect 
can be complete inactivation of the joint. It is possible to detect lesions radiologically only in an advanced 
state. Examination of Polish divers oflong experience (ten to 31 years) resulted in finding only five out of67 
individuals who demonstrated bone lesions. It is concluded that the decompression schedules used in Poland 
are most adequate, and possess a high margin of safety. (MFW /BSCP) 

660. 
GRANDPIERRE, R., G. Neverre, J. Rozier and P. Faltot. 

Hypercapnie et debit arteriel pulmonaire enregistres par effect Doppler chez Ie lapin. 
[Hypercapnia and pulmonary arterial deficit recorded by the Doppler effect in the rabbit]. 
J. Physiol. (Paris)60(SuppI.2):452-453; 1968. 

Forty-six ventilatory tests were made with seven rabbits, using a captor of the Doppler effect well tolerated 
by the tissues, and a gaseous mixture CO2 10%-02 90%. Twenty-nine of the tests were with artificial 
respiration (Nembutal-Flaxedil), six with spontaneous respiration under light anesthesia, eleven with spon
taneous respiration In the conscious animal. Simultaneously, FEC02, the instantaneous pulmonary arterial 
deficit, and the pulmonary arterial deficit during successive periods of 15 seconds, were recorded. The results 
of the tests are given in detail. The results indicated that at FEC02 values ofless than 7.5%, the integrity of 
the respiratory regulation and the time necessary to reach the maximum FEC02 value are two factors which 
determine the extent of the consecutive global diminution of the pulmonary arterial deficit. (MP/BSCP) 

661. 
GRANHOLM, L., L. Lukjanova and B.K. Siesjo. 

The effect of marked hyperventilation upon tissue levels of NADH, lactate, pyruvate, phospho
creatine, and adenosine phosphates of rat brain. 

Acta Physiol. Scand. 77: 179-190; 1969. 

In order to study the effect of pronounced hyperventilatIOn upon the redox state of brain tissue rats were 
hyperventilated with air and measurements were made of the cortical level of NADH, uSing the microfluoro
metric method of Chance. Control measurements were made of the tissue concentrations of lactate, pyruvate, 
ATP, ADP, AMP, and phosphocreatine to arterial PC02 levels below about 20 mmHg, the NADH fluo
rescence invariably increased. Although part of this increase may represent a hemodynamic artefact due to a 
decrease In the tissue blood volume, a large part of It should represent a true reduction in the NADH/NAD 
system. With hyperventilations of this degree there was a proportionally larger increase in lactate than in 
pyruvate and thus an Increased lactate/pyruvate ratIO, but there were no changes in phosphocreatine, or in 
adenosine phosphates, except for a small but Significant increase in the AMP concentration. The NADH 
Increase during hyperventilation was slightly decreased when pure oxygen was administered and completely 
normalized when 3-5% C02 was given. The experiments thus strongly suggest an increased reduction in the 
NADH/NAD system of the brain during pronounced hyperventilation. (Authors' abstract) 

662. 
GRANHOLM, L., and B.K. Siesjo. 

The effects of hypercapnia and hypocapnia upon the cerebrospinal fluid lactate and pyruvate 
concentrations and upon the lactate, pyruvate, ATP, ADP, phosphocreatine and creatine 
concentrations of cat bram tissue. 

Acta Physiol. Scand. 75 :257-266; 1969. 

The lactate and pyruvate concentratIOns In cisternal cerebrospinal fluid (CSF) and the lactate, pyruvate, ATP, 
ADP, phosphocreatine, and creatine concentratIOns in brain tissue were measured In cats dunng hyper- and 
hypocapma (PaC0 2=1G-100 mm Hg). Both the CSF and the tissue concentrations of lactate and pyruvate 
vaned inversely with the artenal CO2 tensIOn. In hypercapma the tissue lactate/pyruvate ratio increased In 
accordance With a theoretical curve, calculated for pH dependent equillbnum between the lactate/pyruvate 
and the NADH/NAD+ systems In hypocapma, however, there was no corresponding decrease In the CSF and 
tissue lactate/pyruvate ratios but a progressive Increase at artenal CO2 tensions below 25-20 mmHg. The 
interpretatIOn of these results, which indicate the presence of tissue hYPOXia at such low CO 2 tensIOns was 
complicated by the presence of unchanged tissue levels of ATP and phosphocreatine. The results also showed 
that In hypocapnia, pyruvate, but not lactate was distributed between the extra and Intracellular spaces 
according to the pH gradlCnt, while in hypercapma, lactate, but not pyruvate, had thiS distribution. The 
similarity of the changes m CSF and tissue lactate and pyruvate concentrations lend further support to the 
assumptIOn that the SCF lactate/pyruvate system reflects cellular redox states. (Authors' abstract) 

172 



663. 
GRASSHOFF, K. 

Ueber eine Sonde dur digitalen und analogen Reglstrierung von Sauerstoffpartialdruk, Tempera
tur und Druk in Meerwasser. 

[A probe for the simultaneous digital and analog record of the oxygen tension, temperature and 
pressure in sea water 1 . 

Kiel Meeresforsch. 25(1):133-142; 1969. 

An apparatus for the simultaneous and analog record of the O2 tension, temperature and depth IS described. 
Details of the construction functIOn, treatment and calibration of the O2 probe are given. (English summary) 
(©BA) 

664. 
GRAUSZ, H., WJ.C. Amend, Jr. and L.E. Earley. 

JAMA 217:207-209; July 12, 1971. 

Acute renal failure is a recognized complication of near-drownmg in fresh water and is generally attributed to 
the combination of hemolysis and hypotensIOn. HemolysIs does not result from aspiratIOn of sea water, and 
renal failure has not been regarded as a complication of near-drownmg in salt water. In the present report two 
cases of acute and reversible oliguric renal failure followed episodes of submersIOn m sea water In the present 
report two cases of acute and reversible ohgunc renal failure followed episodes of submersIOn m sea water. 
HemolYSIS was not present. We concluded that acute renal failure in both patients represented acute tubular 
necrosIs resulting from a combinatIOn of hypoxia and hypotention. (Authors' abstract) 

665. 
GRAY, S.P., RJ.W. Lambert and J.E. Morris. 

Calcium, magnesium and phosphate metabolism during prolonged exposure to carbon dioxide. 
J. Roy. Nav. Med. Servo 55:238-243; Winter 1969. 

The daily unnary excretion of calcium, magnesium and phosphate was detennined on 12 healthy volun teers 
[members of a submarine crew] during a period of 22 days exposure to an atmosphere contammg 1% CO 2 , 

Serum calcIUm fell significantly during the period, whilst the urinary excretlon of calcIUm fell during the first 
week, and then rose again subsequently. The serum magnesium remained remarkably constant, and the 
urinary magnesium exhibited a very Similar mitial pattern to calcIUm but did not rise agam to the same 
extent. The serum inorganic phosphate did not change significantly but the urinary output of phosphate fell 
progressIVely over the whole period of exposure. A relatIOnship is shown between the serum calcium withm 
the nonnal range, and the urinary calcium (per umt Glomerular filtration rate (GFR) which indicates that the 
kidneys playa larger part in calcium homeostasis than hitherto suspected. (Au thors' summary) 

666. 
GREENBAUM, L.J., Jr. and D.E. Evans. 

Morphine analgesia in mice exposed to a helium-oxygen atmosphere at 266 psig. 
Aerosp. Med. 41: 1006-1008; Sept. 1970. 

The hot plate method of measuring pain threshold was used to study any possible toxicologic or phannaco
logic effects of high partial pressures of helium on the analgesic potency of morphine. Response times were 
measured after mice were dropped on a hot plate, maintained at 60°C., from separate compartments fitted 
with solenoid-actuated trap doors. Control response time were measured before and 40 minutes after the 
subcutaneous administration of morphine (10 mg/kg body weight) at surface pressure m air. These times were 
compared with response times obtained 40 minutes after subcutaneous injection of morphine during which 
time the mice were pressurized to 266 psig (600 feet sea water) with helium. Oxygen and nitrogen were 
maintained at surface values. The results of analgesic potency revealed no significant difference between the 
animals tested at the surface and those compressed to 266 psig. (Authors' abstract) 

667. 
GREENBAUM, L.J., Jr., D. Evans and N.R. Anthonisen. 

Control of ventilation in underwater swimmers: the effect of intermittent exposure to hyper
baric O2 , 

Aerosp. Med. 42:9-12; Jan. 1971. 

The effect of intennittent high Pressure 2 breathing on the chemical control of ventilation was studied in 
eight trained underwater swimmers. The ventilatory responses to CO2 12% 02 and 100% 02 were noted 
before and after a period of daily long distance swims using closed circuit scuba Neither CO2 nor O2 

responses were significantly altered by the training. CO2 responsiveness varied Widely among our swimmers 
and did not appear to be related to diving experience. (Authors' abstract) 
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668. 
GRIFFITHS, H.B., K.W. Miller, W.D.M. Patib and E.B. Smith. 

On the role of separated gas in decompression procedures. 
Proc. Roy. Soc. (Biol):178(I053):389-406; 1971. 

Experiments were made on the incidence and time of onset of decompression sickness in mice exposed in 
single or repeated exposures to raised pressures of N, or He. If a first (conditioning) exposure to pressure is 
followed five min later by a second (test) exposure, the incidence of sickness is considerably higher than that 
for either exposure alone, or for a single exposure equal in length to the sum of the other two exposures. The 
same result is obtained if the conditioning exposure is to saturation. Sickness produced by repeated exposures 
has a shorter latency of onset than after single exposures. These results are explicable on the basis of 
asymptomatic bubble formation after decompression. This latent susceptibility to decompression sickness 
initially increases with time after decompression, reaches a maximum, and then declines. The rate of decline is 
faster than can be accounted for on the basis of the decay and local reabsorption of bubbles. Gas bubbles may 
be also removed by passage from the tissues through the venous system to the lungs. The degree to which very 
short second exposures to pressure (lasting only a few seconds) give rise to the symptoms of decompression 
sickness cannot be explained on the basis of the kinetics of bubble growth. These symptoms could also arise 
from compression by the second exposure of bubbles in the tissues, allowing them to enter the venous system 
and pass to the lungs, where, if expanded by decompression before elimination, they give rise to severe 
decompression sickness. These observations are in direct conflict with the principles on which current decom
pression tables are based. The relative success of the latter must be attributed to the empirical manner in 
which the tables were constructed and modilled in the light of experience. The theory that separated gas may 
be present in symptomless decompressions is supported and the question of gas transport to the lungs as a 
factor which should be taken into account in the design of decompression tables is discussed. (© BA) 

669. 
GRIFFITHS, P.D. 

Clinical manifestations and treatment of decompression sickness in compressed·air workers. 
In: Bennett, P.B. and D.H. Elliott, eds. The physiology and medicine of diving and compressed 

air work, p.451-463. Baltimore, Williams and Wilkins, 1969. 

Decompression sickness (caisson disease; compressed-air illness; the bends) applies to the conditions 
characterized by abnormal signs and symptoms appearing in man within 24 hours following decompression to 
atmospheric pressure from a raised environmental pressure. Limitations of working shift under pressure and 
various decompression procedures have reduced the incidence but no method can guarantee to totally prevent 
decompression sickness. The usual classification is in two types. Type I is characterized by pain in one or 
more of the limbs but the patient neither looks nor feels ill. This type is often called "the bends". Type II is 
more severe with signs and symptoms of serious illness, respiratory or gastrointestinal systems are affected. 
Signs of shock, giddiness, loss of consciousness and collapse may occur. Treatment is recompression to 
remove all signs and symptoms, followed by a very carefully controlled decompressIOn to prevent then 
recurrence. It may be high pressure treatment to a predetermined pressure level or minimum effect pressure 
level to a point where signs and symptoms clear up; and followed by therapeutic decompressIOn of various 
types. Oxygen may be used and if breathed at low pressure levels is both safe and efficacIOUS. Intravenous 
plasma may be required In severe cases. Permanent Injury may be aseptic necrosis of bone, or severe neuro
logical lesions causing permanent disablllty. (CWS/BSCP) 

670. 
GRIGG, G.C. 

Use of the first gill slits for water Intake in a shark. 
J. Exp. BioI. 52: 569-574; June 1970. 

The use of the first gill slIts as an alternate or accessory route for the Intake of respnatory water In the Port 
Jackson shark IS described. ThIS pattern ofventIiatlOn IS an effectIve means of oxygenatIng the blood, but not 
as effectIve as normal respnatlOn USIng the mouth. The use of the first gIll slIts for water Intake IS thought to 
allow respiratIOn to continue dunng eIther the crushing of food or obstructIOn of the mouth whlle scavenging 
for food on the bottom. Tlus therefore provides an interesting parallel with the use of the splfades in skates 
and rays. (Au thor's abstract) 

671. 
GRIGG, G.c. 

Water flow through the gills of Port Jackson sharks. 
J. Exp. BioI. 52:565-568; June 1970. 
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It has been said that the presence of interbranchial septa in elasmobranchs prevents counter-current flow of 
water and blood at the respiratory surface. In contesting this opinion, attention is drawn to the importance of 
the septal canals as ducts carrying respiratory water to the Port Jackson shark. Observations made on the 
passage of dye through the gills and on water pressures in the oro branchial cavity, septal canals and para
branchial cavity, indicate that water flows unidirectionally between the secondary lamellae and into the septal 
canals. This provides a counter-current flow between water and blood at the respiratory surfaces. (Authors' 
abstract) 

672. 
GRIGG, R.W. and T. Dana. 

Accidental encounter with a whale. 
J. Mammal. 50:818-819; Nov. 1969. 

This is a brief account of an mCldent in which the authors encountered a California gray whale while engaged 
in underwater photography. The whale apparently became alarmed when touched by one of the divers and In 

its haste to get away struck the diver m the face With Its tail, dislodging hiS mask and knocking out hiS 
mouthpiece. Although the gray whale is not considered aggressive, and did not appear to be so in thiS case, it 
is noted that care should be taken to avoid diving m areas known to be inhabited by this animal. 
(MFW/BSCP) 

673. 
GRIGOR'EV Iu, G., Iu V. Farber and N.A. Volokhova. 

Vestibuliarnye reaktsii. 
[Vestibular reactions] . 
Moscow, Izdatel'stvo Meditsina, 1970, 195p. 
(A71-28,672) 

The quantitative sensitivity and reactivity charactenstlcs of the vestibular analysor are discussed. The nature 
of the functional relationship between the vanous parameters of the adequate stimulus and the non auditory 
part of the labyrinth is described. The nature of the reactions of the organism and Its adaptation to conolis 
forces applied periodically over a time mterval of the order of 15 days IS examined. The reaction of thc 
vestibular analysor to varIOus external factors IS studied, with vestibular analysor to various external factors is 
studied, With particular reference to ionIZing radiation. (VP) (Aerosp. Med. BIOi.) 

674. 
GRINDA,M. 

Etude c1inique des baro-traumatismes de l'oreille moyenne. 
[Clinical study of barotrauma of the middle ear]. 
Rev. Physiol. Subaquatique Med. Hyperbare 2: 123-126; Oct./Dec. 1968. 

Barotrauma is the typical accident of the ORL sphere occurnng during divmg. Us physiopathology and 
etiology, then its clinical characters (pain, humming, vertigo, and deafness) as well as its otoscopic 
appearances are successively studied. The author concludes by emphasizing the need for preventIOn by 
thorough training in a compression chamber under the dlIection of very competent personnel, who will 
regulate the speed of compression and stop the procedure 1ffimediately upon the appearance of pain; also by 
giving very thorough ear examinations to prospective divers and strictly prohibiting those who show any even 
slight disability in the region of the ear. It is also considered important that the value of such procedures as 
the Valsalva maneuver be understood. (MFW/BSCP from English summaIY). 

675. 
GROHER, W., and P. Heidensohn. 

Ruckenschmerzen und rontgenologische Veranderungen bei Wasserspringern. 
[Backache and X-ray changes in diving]. 
Z. Orthop.108:51-61;July 1970. 

On the baSIS of clinical and radIOlogical studies the author attempts to explain the back pam which occurs 
frequently m divers. Back pam was reported m 50% of a total number of 60 active divers and former divers. 
In the age group from 18-27 years however, the percentage was 81.3%. Seventeen active athletes and 
formerly active athletes underwent radIOlogical examinations, 14 cases showed signs of lumbosacral arthrosis 
With the typiCal alterations. In five cases spondylolYSIS or spondylolisthesis were demonstrated and this 
corresponds to 34%. An attempt to explam the eXisting symptoms and the radIOlogical changes is made 
through the mechaniCS of diving. In thiS context the author refers to the very high number of dives which are 
made during a life-time. (English summary) 
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676. 
GROM,D. 

Barotravma vORL. 
Barotrauma in ORL. 
Zdravst. Vestn. 38(6): 231-234; 1970. 

Changes in atmospheric pressure can bring about the pathological processes of positive and negative baro
trauma. The nose and paranasal functions are the otorhinolaryngological regions most frequently involved. 
Baro-traumatic otitis and sinusitis may be found with air passengers and divers. The pathology, pathological 
physiology, symptomatoloy, prophylaxis and therapy of positive and negative baro-traumatic disorders in 
otorhinolaryngology are described. (GAH) (© BA) 

677. 
GROVE,E.L. 

Development of a laboratory model gas analyzer using emission techniques. 
U.S. Air Force Aerosp. Med. Res. Lab. Rep. AMRL TDR 68-130, 134p. 1969. 

An instrument using emission spectroscopic techniques was designed and developed for monitoring the major 
components in the air-type atmospheres. The essential components consist of a hollow cathode excitation 
source, four interference filters mounted in a mter wheel rotating at 300 rpm, a single photomultiplier tube 
and an electronic circuit, controlled by switching diodes to trigger the gating circuit, which continuously 
records the response for each gas on individual meters. (GAH) (© BA) 

678. 
GRUBER, R.P. 

Systemic absorption of topically applied hyperbaric oxygen. 
Tex. Rep. BioI. Med. 28(4):547-552; 1970. 

Recently, hyperbaric oxygen (HPO) was applied topically where pOSSible, to avoid 0, toxicity. However, its 
effect on the central venous and arterial 0, tension [PO,), peo, and pH is not known. Any elevation of the 
blood PO, would negate the purpose of local hyperbaric therapy. In this experiment, the skin of rabbits was 
exposed to HPO at 3 and 5 atm absolute (abs) while they breathed the equivalent of 21 % 0,. A sliglit but 
insignificant elevation of the venous PO, was the only alteration in the blood gas analysIs during a three hr 
exposure to HPO. Thus, the pOSSibility of systemic 0, toxicity from local hyperbaric therapy was diminished. 
(Author's abstract) (© BA) 

679. 
GRUBER, RP., D.H. Heitkamp, L.J. Billy and J.J. Amato. 

Skin permeability to oxygen and hyperbaric oxygen. 
Arch. Surg. 101 :69-70; July 1970. 

It has been assumed that exposure to oxygen and hyperbariC oxygen (HPO) is beneficial to hYPOXIC skin In 

part because oxygen dIrectly penetrates the tissues. Thus, It was felt necessary to determine the extent of 
tissue permeability to oxygen In terms of elevation of the tissue oxygen tension (TOT). The evidence 
suggested that skin permeability is a functIOn of skm thickness and oxygen pressure; 100% oxygen at ambient 
pressure did not elevate the TOT of the dermiS. HyperbariC oxygen was only able to elevate the TOT of the 
superficial dermiS. (Authors' abstract) 

680. 
GRUENWALD, W. 

Emstellzeit der Pt-elektrode bei Messungen nicht statIonaerer O2 -Partialdrucke. 
[Response tIme of the Pt electrode with measurements of non-stationary oxygen partial pres

sures]. 
Pfluegers Arch. Eur. J. PhyslOl. 322(2): 109-130; 1971. 

The meaSUrIng signal of a Jump of the 0, partial pressure (PO,) IS deSCrIbed on the baSIS of the diffUSIOn field 
of the Pt electrode. The signal dependent on the time IS conSidered for the bare and the membrane covered 
electrode m gaseous and non-gaseous media The response time as a systematic error of measurement can be 
derIved from the varIation of the measurIng signal. In non-gaseous media (e.g. bIOlogical tissue) a Jump of the 
PO, to higher values IS followed by the signal exceeding the statIOnary and signal. Therefore the response 
time In such media has to be taken mto account The respon~e time for Pt electrodes With a smgle and With a 
double membrane IS gIVen expliCitly. Fmally, the re~ponse time for bIOlogical media IS compared to the 
diffUSIOn error. The conditions for a membrane of the Pt electrode With a short response time as well as a low 
diffUSIOn error are h~ted. (© BA) 
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681. 
GRUMMAN AEROSPACE CORPORATION 

Use of the Ben Franklin submersible as a space station analog. Volume I: Summary Technical 
Report. 

OSR-70-5-Vol.l, NASA-CR-I02,823, 122p. May 1970. 

A technical review is presented of the NASA effort using the Ben Franklin submersible as a space station 
analog during the 3O-day drift mission in the Gulf Stream from 14 July to 14 August 1969. Psychological and 
physiological measurements during the pre-mission, mission, and post-mission phases were investigated as well 
as habitability in a closed ecosystem; microbiological analysis of the water system, human flora, and environ
mental samples; and maintainability considerations for scheduled and unscheduled tasks. Ben Franklin charac
teristics, tabulated ocean scientific data, and the Captain's log are appended. (JM) (STAR) 

682. 
GRUMMAN AEROSPACE CORPORATION. 

Use of the Ben Franklin submersible as a space station analog. Volume 2: Psychology and 
physiology. 

OSR-70-5-VoI.2, NASA-CR-102,823, 122p. May 1970. 

A description is presented of the crew, envlronment, data collectIOn, training, and pre-drift testing for the 
long term test of human physiologIcal and psychological responses to long term confinement in the Ben 
Franklin submersible. Psychological adaptabllity, compatibiltty and interactions, and crew perfonnance are 
summarIZed. The physical condition, medIcation required, food, and food preferences are included in the 
study of crew physiological adaptability. Living and workmg conditions are reported for analogy to long term 
space voyages. Medical and command and control comments are appended with a sample of a personal log of 
the submerged confinement test. (JM) (STAR) 

683. 
GRUMMAN AEROSPACE CORPORATION. 

Use of the Ben Franklin submersible as a space station analog. Volume 3: Habitability. 
OSR-70-6-Vo1.3, NASA-CR-102,830, 121p. May 1970. 

Methods and limits of analysIs, area utilization, crew activity and tune hnes, and habitabihty planning 
consIderations are described for the long tenn habitabiltty test on the Ben Frankhn submerSIble. instruments, 
procedures, crew pre-mission training and experience, and mission data are included m the environmental 
analysis. Basic food requirements, the food system, and crew acceptance are reported under food manage
ment. Hot and cold water distribution and allocation are described as well as clothmg and bedding utilized 
durmg the test. Personal hygiene, noise and hght levels, and free volumes and areas are also consIdered. 
Conclusions and recommendations are gIven for long space voyage consideration. (JM) (STAR) 

684. 
GRUMMAN AEROSPACE CORPORATION 

Use of the Ben Franklin submersible as a space station analog. Volume 4: Microbiology. 
OSR-70-7-VoI.4, NASA-CR-102,831, 117p. May 1970. 

Methods are described for biological samphng and culturing from the human body, environment, water and 
waste water, garments and linen, and food. Total counts, sunplification/shift of flora, and specific bacteria 
and fungi are mcluded for each sample area, along with conclusions and recommendatIOns. Guidelines are 
dIscussed for future space stations based on the Gulf Stream dnft mission. Summanes of manned chamber 
tests, water chemIstry, and the on-board samphng mstructlOn manual are appended. (JM) (STAR) 

685. 
GRUMMAN AEROSPACE CORPORATION. 

Use of the Ben Franklin submersible as a space station analog. Volume 5: Maintainability. 
OSR-70-8-VoI.5, NASA-CR-102,832, l13p. May 1970. 

MIssion planning, data acquIsition and analYSIS, prediction techniques, pre-mission crew traimng, and main
tainability analysis of the long tenn confinement test in the Ben Franklin are presented. Maintenance work
load and manpower distributions are reported with an analysis of maintenance tasks. Conclusions and 
recommendations are given with analogy to space statton maintenance. Space maintainability background, 
dnft mission planning maintenance procedures, and maintainability analysis and prediction techniques are 
appended. (JM) (STAR) 
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686. 
GRUVER, J.A. and J.A. Pritzlaff. 

Undersea vehicle operations and development in the United States. 
In: Marine Technology, 1970, Preprints. Vol. I, p.297-319. Washington, D.C., Marine Technol

ogy Society, 1970. 

Submersible operational use and new vehicle developments made by the United States during the past 18 to 
20 months are reviewed. In spite of limited customer funding many significant operations have taken place 
including: the recovery of Alvin by USNS Mizar and Aluminaut, the Gulf Stream drift mission by Ben 
Franklin and many hours of undersea exploration and documentation by some ten other vehicles. New 
developments include ten vehicles ranging from the Government's two Autec vehicles Deepview and DSRV to 
six industrial craft. (Authors' abstract) 

687. 
GUDE, J.K. and K.E. Schaefer. 

The effect on respiratory dead space of prolonged exposure to a submarine environment. 
U.S. Nav. Sub mar. Med. Cent., Rep. SMRL 587, 4p. June 27, 1969. 

Measurements were made of arterialized capillary carbon dioxide tension and mixed expired carbon dioxide 
as well as respiratory mmute volume, tidal volume and respiratory frequency on ten subjects during control 
periods and following 20 days of exposure to submarine atmosphere on two patrols. The physiological dead 
space was found increased by 60% on the first patrol, and 61% on the second patrol, in which the average 
CO 2 concentrations were 0.8% and 0.9% respectively. These findings correspond with previous observations 
obtained under laboratory conditions, showing a 62% increase in physiological dead space, following 40 days 
of exposure to 1.5% C02688. 

688. 
GUEDRY, F.E. Jr., C.W. Stockwell, J.W. Norman and G.G. Owens. 

Use of triangular waveforms of angular velocity in the study of vestibular function. 
Acta Otolaryng. 71(6):439-448; 1971. 

According to theoretical models of the vestibular response system, measures of a few response parameters can 
be used to predict the dynamic characteristics of vestibular responses of mdivlduals in a variety of situations. 
Therefore, these measures have theoretical significance as unportant clinical signs and also as means of 
predicting individual reactions m aerospace operations. The present paper deals with methods for assessing 
several of these parameters that relate to semicircular canal function and in particular it elUCidates the 
development of a method that appears to be practical for reliable measurement of both nystagmus and 
sensation parameters. The results of several experiments involved m the development of the method are 
described. (© BA) 

689. 
GUILLERM, E. 

Le conditionnement hypoaerobie du plongeur: elements de biologie et de physiologie metabo
lique. 

[Hypoaerobic conditIOning of the diver: biological, physiological and metabolic conSider
ations] . 

In: Chauderon, J., ed. Medecine de la plongee 1971. [Divmg medicine 1971]. Maroc Med. 
51: 237-244; Apnl 1971. 

The author conSiders deep diving in apnea or With liqUid breathing a pOSSible alternative to diving With various 
breathing mixtures. He pomts out that hypoaeroblOsls IS not an abnormal state for certam animals, nor for 
man under certam conditions such as altitude and mtense phYSical exertion. He then proceeds to consider 
vanous aspects of conditlOnmg the human body so as to explOit ItS mherent capabilities. (1) The Improve
ment of the imtial mtake of oxygen and of the body's reserves of oxygen. (2) Mamtenance of the oxygen 
priorities among the organs pharmacologically aided. Brain and heart are pnmanly concerned here. (3) Mim
mizatlOn of the necessary oxygen consumptIOn. (4) ExplOitation of the pOSSibilities of cellular respuatlOn, 
essentially a bIOchemical problem and closely related to the preceding. (5) Limitations of condltlOnmg, 
imposed by the nsks of respuatory or metabolic aCIdOSIS. (MEH/BSCP) 

178 



690. 
GUILLERM, R., J. Chouteau, J. Hee and R. Badre. 

Abaissemet de Pa02 chez Ie lapin, lors de la respiration de melanges O2 -gaz inertes 
normoxiques en hyperbarie. 

[Fall of Pa02 in rabbits dunng breathing of nonnoxic mixtures of oxygen and inert gas in 
hyperbaric conditions 1 . 

J. Physiol (Paris)2(SuppI.2):307-308; 1969. 

The authors continue research carried out earlier by Chouteau with goats, which demonstrated that hypoxia 
occurred at 51-58 Bars with oxy-helium and at 11 Bars WIth oxy-nitrogen. In this experiment, an attempt was 
made to confirm hypoxia by measuring the oxygen level m rabbits subjected to high pressures, using both 
oxy-nitrogen and oxy-argon mIXtures. Hypoxia occurred with the argon mixture at a lesser pressure 
(16-17 AT A) than with the nitrogen mIXture. Thus It appears, as it did m the earlier research, that the 
hypoxia threshold is related to the denSity of the breathmg mixture. However, the fall in the oxygen level did 
not seem sufficient to account for the CNS disorders observed. It is suggested that modification of the 
alveolar capillary diffusIOn caused by high pressure of inert gas might affect haemato-enccphalic barners so as 
to cause significant hypoxia of the nervous tissue. Before accepting thiS hypothesis, however, It IS necessary to 
prove that the hypoxia does not result from disturbance of the ventilation-perfusion relationship. 
(MFW/BSCP) 

691. 
GUILLERM, R., R. Riu, R. Badre, L. Flottes and R. Le Den. 

Exploration fonctionnelle de la trompe de'eustache. 
[Functional exploration of the eustachian tube 1 . 
Rev. Physiol. Subaquatique Med. Hyperbare 1(4):262-268; 1969. 

The methods of explonng the tubal function are divided into (1) qualitative methods, of which the best 
known are otoscopic examinatIOn of the tympanum by means of Valsalva, auscultatIOn of the tube, and the 
compression or decompression chamber test, and (2) quantitative methods. The latter quantify the tubal 
permeability. For many years, the only method used was the Van Dischoeck pneumophone. Electronic 
progress has made possible the development of more elaborate methods, among them tubal sonomanometry. 
This method enables one to measure precisely the open time of the tube (an average of 0.31 seconds), to 
classify the permeability and dyspermeabillty of the tube as a function of the degree of pressure reqUIred "to 
open the tube, and to determine whether muscular or mucous factors are mvolved in tubal obstruction. 
(Authors' abstract translated by MFW/BSCP) 

692. 
GUL'TY A YEV and V.M. Osupov. 

Effect of ambient temperature on body tolerance to increased hypoxia and hypercapnia in 
nitrogen-oxygen and helium-oxygen gas mixtures. 

Space BioI. Med. 4(2):39-43; 1970. 
(JPRS 50,862) 

The effect of different ambient temperatures on the tolerance of white mice and rats to increasing hypoxia, 
asphyxia and hypercapma in nitrogen-oxygen and helium-oxygen atmospheres was investigated. It is shown 
that the temperature decrease induced better animal tolerance to hypoxia in both atmospheres. At 040 0 C 
the animals displayed higher tolerance to hypoxia in a helium-oxygen mixture than in a nitrogen-oxygen 
mixture. The highest animal tolerance to increasing asphyxia (hypoxia in combmation with hy~ercapma) and 
hypercapnia alone was observed in both atmospheres at 20°e. In the temperature range 15-40 C the animals 
were more tolerant to mcreasing asphyxia m a helium-oxygen atmosphere and at lower and higher temper
atures in a nitrogen-oxygen atmosphere. In thiS temperature range the animals exhibited better tolerance to 
mcreasing hypercapnia in a helium-oxygen than in a nitrogen-oxygen mixture. Temperature conditions can be 
employed to increase tolerance to rising hypoxia and hypercapma in enclosed environments. (Authors' 
abstract) 

693. 
GUL Y AR, S.A. et al. 

Physiological changes in divers working underwater. 
Washington, D.C. Joint Publications Research Service, Mar. 23, 1971 9p. Translated from 

Fiziol. Zh. 16(6):768-773; 1970. 
(JPRS 53,697) 
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Respiration, blood circulation and energy functions were measured on divers wearing aqualungs and working 
in an underwater drilling facility to investigate work-rest cycles. Subjects were eight healthy males aged 19 to 
30 who performed the following tasks: equipment operating, rod replacement, disconnecting ground probes, 
drilling using an air hammer and crow bar, and connecting and disconnecting hoses and pipes. Results reveal 
that underwater drilling work in a low temperature environment brings about significant changes in the 
circulatory and respiratory systt"ms and the thermoregulation mechanism. Tasks are more difficult to perform 
than on land. A IS-minute rest period after work does not fully restore physiological functions to normal 
levels. (EC) (Aerosp. Med. BioI.) 

694. 
GUPTA, R.K., P.M. Winter, and E.H. Lanphier. 

Histochemical studies in pUlmonary oxygen toxicity. 
Aerosp. Med. 40:500-504; May 1969. 

The importance of an extra-puhnonary factor, dependent on arterial rather than alveolar oxygen tensions, in 
the development of puhnonary oxygen toxicity has been reported in a previous study. Dogs with surgically 
produced venous admixture of 50-55 percent of cardiac output were shown to be significantly protected 
against pulmonary oxygen poisoning. Histochemical qualification of damage reveals that it is not possible to 
separate observed pathology into a direct component dependent on alveolar gas pressures and indirect effects 
dependent on arterial tensions. The nature of damage to reticulin and elastic tissue and the development of 
hyaline membranes is discussed. (Authors' abstract) 

695. 
GUSINSKIY, Z.S. et al. 

Dynamics of manifestations of hyperbaric narcosis in man during exposure to constant pres
sure. 

In: Hyperbaric epilepsy and narcosis, p.44-45. Washington, D.C., Joint Publications Research 
Service, Nov. 4, 1970. 

The dynamics of narcotic manifestations of nitrogen, argon and helium in test subjects exposed to constant 
pressure for one hour was investigated. The studies show that the value of the partial gas pressure and the 
time of its effect weaken or intensify the narcotic effect. Constant pressures of an inert gas which cause mitlal 
narcotic effects improve the well-being of the test subjects and produce normalization of behavioral and EEG 
shifts. Constant inert gas pressures having a well-expressed narcotic effect lead to wavelike changes in EEG 
patterns. High inert gas pressures lead initially to improvement in the well-being of the subjects, with a later 
deterioratIOn, and an increase of EEG shifts. (Author) (Aerosp. Med. BioI.) 

696. 
GUSSMAN, R.A. 

Aerosol behavior in high pressure environments. 
Cambridge, Mass., Bolt, Beranek and Newman Inc., Rep. BBN 1770, 160p. Feb. 1969. 
(AD 683,794) 

The purpose of thiS study was to elUCidate hazards to personnel arISIng from aerosols In high pressure 
helIUm-oxygen atmospheres utilized m deep submergence vessels. Aerosol properties of sedimentatIOn, dif
fUSIOn, agglomeratIOn, electrification, and the slIp correction factor have been extrapolated to pressures of 
500 pSla. The effects of the atmosphere upon aerosol fIltration, electrostatic depOSition, condensation and 
evaporation have been conSidered. Expenments have been performed to verify the pOSSibility of maintaimng a 
corona discharge in the given atmosphere for both pOSitIVe and negative applied potentials. The depositIOn 
patterns of aerosols withm the lung have been conSidered via the applIcation of a depOSition model to a range 
of particle sizes and pressures. The posslblhty of Significantly increased respiratory depOSition IS evident. 
(Author) (USGRDR) 

697. 
GUSSMAN, R.A. and A.M. Sacco. 

Aerosol behavior in high pressure envlfonments. 
Cambridge, Mass., Bolt, Beranek and Newman, Inc., Rep. BBN 2070, AR-3, 20p. Jan 1971. 
(AD 717,733) 

The report detaIls further efforts on fIltratIOn expenmentatlOn In the high pressure envlfonment. Additional 
theory relevant to high pressure filtratIOn has been uncovered In the open lIterature and IS presented and 
discussed. Expenmental apparatus for the study of hqUid aerosol generatIOn m the high pressure envlfonment 
has been constructed and operated. The results mdlcate mild mcrease m particle size With Increasmg pressure. 
There is no IntentlOn to purposely form a lIqUId aerosol In the high pressure envlfonment, but there IS always 
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a possibility that the accidential juxtaposition of liquids and mechanical forces will produce liquid aerosols. It 
is thus necessary to have some base line techniques available for potential toxicological investigations. 
(Author) (Aerosp. Med. Bioi.) 

698. 
GUSSMAN, R.A., A.M. Sacco, J. Beeckmans, C.E. Billings and R. Abilock. 

Handbook of aerosol behavior in saturation diving environments. 
Waltham, Mass., Billings & Gussman Inc., Rep. OC-I08, 213p. Oct. 1,1971. 

In the introduction to this text three goals are stated as the governing ones for the study which forms the 
basis for this handbook. 1. Investigate and extrapolate the possibly altered behavior of aerosols in the 
helium-oxygen environment. TIus goal is dealt with on a theoretical basis. The many factors affecting the 
behavior of aerosol partIcles withIn the extreme environment are codified into charts and tables. While much 
work would be required to satisfy a physIcIst's requirements, the departures from the ambient world are not 
so great as to dissuade the engineer. 2. Determine methods for removing potentially harmful aerosols from the 
environment. In this area strong reliance is made on nuclear submarine experience and only electrostatic 
precipitation and filtration are considered. Sufficient physical experimentation on precipitators is conducted 
to demonstrate the possibility of the technique but not its applicability. Filtration mechanisms whilst still 
theoretically functional at the extremes of pressures to be encountered, are reduced in efficiency and subject 
to stringent appraisal. 3. Determine possible altered toxicologIcal behavior of aerosols. That the receptor IS 
altered by his environment is demonstrated by the pulmonary deposition models. Alterations of those 
properties of aerosol particles which render them more or less toxic IS yet an open question. However, the 
initial answers possibly lIe with the experiments on the generation of liqUId and solid aerosols and the 
theoretIcal considerations on evaporatIOn and condensatIOn. Thus, while satisfactIOns are attained for the 
engineer and physicist, it remains for the physiologIst to achIeve the final and necessary answers required for 
complete personnel protection. (Authors' summary and conclusions) 

699. 
HACKMAN, OJ. 

Power tools underwater. 
Oceanol. Int. 5:19-21; Apr. 1970. 

Problems connected with the use of tools underwater are manifold. The diver is hampered by bulky equip
ment and clothing, by cold, and by buoyancy. Power tools have proved the best means of increasing diver 
efficiency. Power sources can be pneumatic, hydraulic, or electrical. The first two reqUIre long hoses, which 
present a hazard to the diver, and electricity has formerly carried the danger of shock. Recently, however, 
electric drills have been developed that can be used successfully at 300-foot depths. The diver is protected 
against shock by heavy insulation, by an effective grounding conductor, by a safety CIrCUIt qUIck enough to 
proVIde positIve protection and by thorough safety instructions. Overcoming torque and lInear reaction is a 
difficulty: rotary force is exerted at the same time that the linear force is greatest. Special attentIOn must be 
given to the type of handle that can be used most efficiently by the diver's heavily gloved hand. Underwater 
power tools are felt to be still in the early stages of development, and must necessarily become more complex 
as the diver goes to greater depths. (MFW/BSCP) 

700. 
HAGY,J.D. 

Transmission of sound through a randomly rough air-sea interface. 
Monterey, Cal., Nav. Postgrad. Sch., Thesis, 129p. Sept. 1970. 
(AD 715,566) 

The Helmholtz integral and the Kirchhoff approxunatlOn have been used to develop predIctions for the 
transmission of sound through a rough air-sea Interface. A model study was conducted WIth wind-driven 
surfaces generated in a large anechoic tank. The frequencIes used were scaled to be eqUIvalent to low sudio 
frequencies WIth moderate seas. The coherent component of the transmitted acoustic intensity was tested for 
exponentIal decrease with increasing values of the roughness parameter. An empIrical correction factor was 
determined to give a corrected roughness. (Author's abstract) 

701. 
HAIGH,K.R. 

Results from the Gulf Stream Drift Mission. 
Underwater J. 3: 13-21; Feb. 1971. 

The objective of the Ben FranklIn expedition was to drift WIth the Gulf Stream for 30 days, performing 
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oceanographic studies and establishing techniques which would permit aquanauts to remain isolated in a 
closed environment for extended periods. This paper reports on the life science aspects of the expedition. The 
element which distinguished this expedition from such as Tektite and SeaLab was its complete isolation. The 
following subjects were dealt with: cabin environmental analysis, water and food management, clothing and 
bedding, space allocation and utilization, microbiology, psychology and physiology, and maintainability. 
Three special problems mentioned were (1) the interaction of the crew with the surface support tea, indi
cating potential command problems; (2) a potentially harmful microbial imbalance resulting from changes 
which occurred in the microflora of the crew because of the prolonged isolation; (3) adverse psychological 
effect of the limitation of communication with the surface. In spite of these problems, however, the author, 
who was a member of the crew, concludes that the "voyage of Ben Franklin proved beyond any doubt that 
living in the ocean environment for long periods in biological, physical and social isolation is entirely feasible 
and practical". (MFW/BSCP) 

702. 
HAIGH, K.R. 

Future electronic instrumentation for submersibles, habitats and divers. 
Radio Electron. Eng. 41 :225-236; May 1971. 

(Also published in Proceedings of the conference on electronic engineering in ocean technol
ogy, September, 1970, University College of Swansea, South Wales, p.381-402. London, 
Institution of Electronic and Radio Engineers, 1970). 

Submersibles are now in thell third phase of development as represented by Deep Quest, DSRV-l and 
Deepstar 20,000. The tendency is more and more to design submersibles for specific tasks, rather than to 
design a general purpose boat and then try to introduce the electrOnIC equipment necessary to specific tasks. 
A chart shows operation depth, payload, volume and power of 11 different currently used submersibles. 
Instrumentation design limitations and methods of control and command are discussed. Navigation is 
accomplished chiefly by acoustIc systems, which are shown in a diagram, giving their descriptIons, frequencies 
on which they operate, and their uses. Smaller diagrams shows a long baseline navigation system and a short 
baseline navigation system. Techniques of voice communication between submersible and surface ship and 
between submersible and submersible are briefly described. Instrumentation for specialized submersible tasks 
for observation, oceanography, photogrammetry, geophysical surveys, geological surveys, and biological 
surveys is briefly discussed. A habitat IS defined as "any enclosed structure where the environmental pressure 
rises above one atmosphere including diver lockout chambers on submersibles, deck and submerged pressure 
chambers, pressure transfer capsules and sea-bed dwellings operating at ambient pressure". Helium creates a 
special problem in habitats, because it can penetrate to any cavities, build up to ambient pressure, and when 
the pressure is released, shatter the shell of the cavity; therefore, the elimination of sealed pockets is vital. 
Methods for measuring P02 and PC02 in habitat atmospheres are discussed. No means exist at present for 
mOnItoring such contaminants as CO2 and N0 2 . Communication problems brough on by pressurized 
environment are discussed. The three methods of copying with helIum speech are: vocoder, band-shifting, and 
the time-domain method. The last is new and most promising; it was used in the recent deep dive at 
Alverstoke with notable success. EqUIpment for the breathing apparatus is the most desirable. Current 
research goes on in two areas: (1) in which O2 is extracted from the water and (2) in which a fluid is the 
repiratory medium. Methods of diver heatIng are bnefly mentIOned. CommunicatIOn is complicated by 
equipment, as well as by helium; the propagation path between transmitter and receiver IS another problem. 
POSSible methods of achieving orientation include optIcal projection on to the face plate of an artifiCial 
horizon. Diver navigation IS done with the aid of hand-held sonar, but this is too cumbersome. An acoustic 
location system for the blind bemg developed in New Zealand could well be adapted to diver use. Methods of 
recording physiological data are discussed, and it is stated that a high-capacity diver telemetry system is 
needed. The acoustIcal detection of gas bubbles in the blood IS currently under study, and would greatly 
reduce the incidence of decompressIOn Sickness If perfected. It is stated that diver Instrumentation presents 
the greatest as well as the most mterestIng challenge to the electronic engineer. (MFW /BSCP) 

703. 
HAIGH, K.R. 

Results from the Gulf Stream drift mission. Part 2: Oceanographic sCience. 
Underwater J. 3:152-162; Aug. 1971. 

The Gulf Stream dnft miSSIOn of the Ben FranklIn has resulted In establishIng the submerSible as a major 
research tool. This part of the paper deSCrIbes the oceanographiC experIments carned out during the miSSIOn. 
Data were collected on currents, temperature and salInity of the water, manne lIfe and acoustIcs
measurements of ambient nOIse and acoustIc reflectIVIty were made. It IS noted that the submerSible IS 
preferable to the surface ship partIcularly for acoustIc mvestlgatlOn, although the mstrumentatIon has not 
reached the stage of development to permit much other than reflectIVity measurements. ReverberatIOn and 
deep scattenng layer llvestIgatlOns were carned out. The DSL did not appear untIl one of tlJe accompanying 
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vessels had left the Gulf Stream. It is noted that there was surprisingly little fouling to the Ben Franklin 
during the voyage-much less than the support vessel. (MFW/BSCP) 

704. 
HALE, H.B. and E.W. Williams 

Nitrogen and helium as factors affecting decompression stress severity. 
Aerosp. Med. 39): 1178-1181 ;Nov. 1968. 

Endocnne-metabolic appraisal was made by means of a battery of urinary detenninations in three experi
ments in which human volunteers were exposed to sequential changes in pressure and composition of the 
gaseous environment. In each test, there was exposure to a two-gas environment, either 46% 02/50% N or 
46% O2/50% He, with ambient pressure at 7 psia. The objective was to quantify stress effects of the diluent 
gases of He and N. Nonspecific stress was detected in each experiment, the sum of the deviatIOns from control 
levels for ten urinary variables (including norepinephrine, epinephrIne, 17-hydroxycorticosteroids, various 
electrolytes, and certain nitrogenous metabolites) serving to differentiate the effects of the different diluent 
gases. When exposure to the different two-gas environments was only four hr and there was brief, subsequent 
exposure to 3.5 psia (breathing 100% oxygen), nitrogen appeared to be the stronger stressor; with duration 
increased to 12 hI. He was judged to be the stronger stressor. (© BA) 

705. 
HALL, D.A. and 1.K. Summitt. 

Simulated deep submarine escape from 495 feet of sea water. 
U.S. Nav. Submar. Med. Cent. Rep. SMRL 617, 35p. Mar. 18, 1970. 

A senes of simulated deep submarine escapes were conducted utilizing the British Mark VII Submarine Escape 
Immersion Equipment (SEIE). Two escapee subjects were exposed in a stepwise fashion to 2, 4, 8 and 
16 ATA and brought directly to the surface. A rapid compression/decompression method was used employing 
the wet chamber at the Experimental Diving Unit. The above escapes were perfonned safely without decom
pression stops or recompression. The possible problems of speed of compression, heat of compression, CO2 

poisoning, O2 poisoning, nitrogen narcosis and decompression sickness were not encountered. (Authors' 
abstract) 

706. 
HALPERN,J. 

Bisensory information processing: discrimination as a function of cue redundancy and task 
difficulty. 

Denver, Univ. Colo., Dept. Psychol., Rep. TR-6, 58p; Feb. 1971. 
(AD 720,719) 

A series of experiments were designed to detennine the effects of bisensory infonnation processing under 
conditions of varying channel redundancy and task difficulty. The dependent measures were proportion 
correct and choice response time. The Ss were requested to discriminate among series of ambient sea noises. 
While an intersensory facilitation effect was noted, it was shown to be a joint function of amount of 
experience, task difficulty and redundancy with the nonredundant conditions resulting in the greatest degree 
of intersensory facilitation. A number of theories were discussed, and it was concluded that Broadbent's filter 
theory provided the best description of the data. (Author's abstract) 

707. 
HALSTEAD, B.W. and D.D. Davidson. 

Death from the depths. 
Oceans 3: 14-25; Nov./Dec. 1970. 

The author describes various species of venomous marine organisms, the most deadly of which is the jelly fish 
sea wasp, whose venom kills in the length of time it takes the blood to reach the heart from the area of the 
sting. The Portuguese man-of-war is painful and dangerous, but less deadly. The cone shell is a deadly member 
of the molluse phylum; the most dangerous is Conus geographus. Another mollusc, the octopus, usually 
feared because of its many entwining arms, is actually dangerous because of its venomous bite. The most 
dangerous species is Octopus maculosus, which is only four inches long. Its venom causes paralysis, making it 
impossible to breathe. Other octopii are dangerous but not known to be deadly. The sea urchin, 
Toxopneustes pileolus is the most dangerous of its family and can be fatal. The starfish Acanthaster planci, or 
crown-of-thorns can inflict illness, but probably not death. The animals discussed so far seem to be limited to 
the Pacific or Indian Oceans except for the Portuguese man-of-war, which is also found in the Atlantic. The 
Pacific around Australia, seems particularly to abound in venomous sea creatures. The fish that can cause 
trouble are: the stingray, which can be fatal; the catfish, particularly the tropical variety, can cause serious 
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wounds, sometimes gangrenous, and intestinal illness; the weeverfish of the east Atlantic and Mediterranean, 
severely painful but not fatal; scorpion fish, particularly the tropical variety known as the zebra fish can be 
fatal; another scorpion fish, the stone fish is the most venomous tropical fish known and its sting is often 
fatal. The author believes that the widespread occurrence of potent biotoxic substances in the sea, while 
constituting a danger to the underwater scientist and explorer, may, on the other hand, one day afford 
effective therapeutic agents. (MFW /BSCP) 

708. 
HAMILTON, L.D. 

Nuclear subs: a century after Captain Nemo. 
Today's Health 48 :26-31; Apr. 1970. 

An excellent popular article extensively illustrated, dealing with the Polaris type submarine. Shown in several 
of the pictures is the Navy Submarine Doctor, Tor Richter. It is an illustration of a popular article designed to 
keep the public informed of a complex and sometimes controversial subject. (CWS/BSCP) 

709. 
HAMILTON, R.W. Jr. 

Life support for underwater pipeline welding. 
In: Marine Technology 1970. Preprints, Vol. 1, p.1 59-166. Washington, D.C., Marine Technol

ogy Society, 1970. 

An optimum balance of cost, effectiveness and safety in an underwater welding chamber requires many 
compromises, and many of the factors involved are not part of traditional diving technology. Fire is the 
greatest risk, since there is always a source of ignition, oxygen must be used, and flammable hydrocarbons are 
usually present. However, the risk of fire and explosion can be mmimized by controlling the amount of 
oxygen in the atmosphere. Other atmosphere-related problems are inert gas anesthesia, hypoxia, hyperoxia, 
decompression and where helium is used, communications. Toxic contaminants may arise from the arc, the 
welding equipment, the pipeline, the sea or the divers themselves. With the welders thoroughly soaked in 
seawater or sweat and handling "hot" electrodes, electric shock is a very real risk. Eyes and skm must be 
protected from the arc and from the toxic agents. Continuous high-quality performance is not likely unless 
temperature and humidity are controlled and comfortable breathing and protective equipment are provided. 
Ready solutions to some of these problems are presently available, but for some both baSIC research and 
operational development are needed. (Author's abstract) 

710. 
HAMILTON, R.W. Jr., T.D. Langley and V.A. Dorr. 

Safe instrumentation for physiological research in the hyperbanc environment. 
Trans. N.Y. Acad. Sci. 32:458-470; Apr. 1970. 

The author takes the positive approach of offenng safety measures for the performance of research under 
hyperbaric condItIOns, rather than the negative one of usmg safety as an excuse for not performing such 
research. Table I hsts the "constraints of mstrumentatlOn m hyperbanc chambers" as pressure, isolation, 
atmosphere, electricity and fire. He outlines the methods of dealmg with the effect of pressure on equipment 
and emphasizes the preferabilIty of leavmg electronic components outSIde the chamber, WIth only the trans
ducers mside. In dlscussmg the problem of isolatIOn and commumcatlOn, the author emphaSIzes the need for 
as many penetratIons as pOSSIble and goes into the engineering and structural problems mvolved. As to 
atInosphere, ill hyperbarIC research the breathmg gas usually consIsts largely of helium, whIch has a 
deleterious effect on teleVIsion cameras; this problem IS countered eIther by encasmg the cameras m strong 
housing, locatmg them outSIde of the chamber, or surroundmg them with mtrogen blankets, a method also 
used to proVIde protectIOn for Junction boxes and motors. The pecuhar propertIes of hehum also comphcate 
the performance of analysis for mtrogen and carbon diOXIde. As a precautIOn agamst fire and electric shock, 
wires are coated with Teflon, sheathed m fiberglass and armored Wltll grounded metal. Teflon is also used for 
all msulation. VarlOus electncal hazards are enumerated. Table 2 hsts condItions relevant to fire 
safety-igmtlOn source, fuel, and oxygen. The author cautIOns that many matenals non-mflammable m an are 
mflammable m oxygen. Outer garments should be made of Beta fiberglass. Compressed au IS more com
bustJble than au at surface pressure, and breathmg gas becomes more combustJble as It contams a large 
proportIOn of oxygen. Conversely, the low oxygen content mamtamed m hyperbanc condItions proVIdes a 
"zone of no combustIOn". Thus, the atmosphere IS non-inflammable dunng all deep expenmental dIves 
except dunng decompressIOn. Safety precautions such as alarm deVIces, spnnkler systems, etc., arc dIscussed 
DIagrams show speCIfic examples of mstruments (a transducer, and a hyperbanc blood-gas system) as modI
fied for use m hyperbanc chambers. An appendLx gIVes commerCIal sources of matenals descnbed and 
recommended. (MFW /BSCP) 
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711. 
HAMILTON, R.W. Jr., J.D. Cohen, G.F. Doebbler, L.F. Exposito, J.M. King, K.H. Smith and H.R. 

Schreiner. 
Biochemical and metabolic effects of a six-month exposure of small animals to a helium-oxygen 

atmosphere. 
Space Life Sci. 2:57-99; May 1970. 

Rats and mice were exposed for periods of up to six months and two successive generations of mice were 
raised in a ground-level chamber system fIlled with 80% helium-20% oxygen, at 24°C. A duplicate chamber 
for controls contained a comparable nitrogen-oxygen mixture, and in both the other environmental param
eters were well-controlled and nearly identical. Animals adapted to helium showed no greater increase in 
oxygen consumption (P>0105) when placed in helium-oxygen than did those raised in air. Growth rates were 
identical, but the helium mice consumed more food and water. Selected biochemical analyses were made on 
the parent and two successive generations of mice. These included blood indices; electrophoretically separated 
tissue protem patterns from liver, skeletal muscle, and cardiac muscle; quantitative determinations of LDH, 
MOH, and G6POH from the same tissues; serum insulin; and semi-quantitative histochemical estimates of liver 
glycogen. No cases of statistically significant difference of consistent trends were seen between the expen
mental environmental groups. AdditIOnal analyses of liver nucleotldes and redox-coenzymes also failed to 
show a Significant difference. The relative weights of liver, heart, kidney, and diaphragm (wet and dry) were 
the same m both groups. Histopathological examination of kidney and adrenal tissue produced unremarkable 
findings and none that were attnbutable to the nature of the gaseous environment. It must be concluded that 
prolonged exposure to helium-oxygen, relative to air, does not produce detectable changes in several key 
su bcellular factors which might be altered by senous metabolic disturbances, and therefore the helium 
exposure IS well tolerated. (Authors' abstract) 

712. 
HAMILTON, R.W., Jf. and E. Erb. 

Are special purity standards for divers' breathing gases really needed? 
In: Battelle Memorial Institute. Purity standards for divers breathing gas. 
Proceedings of a symposium held at Columbus, Ohio, 8-9 July 1970, p. 1-1 - 1-10. Columbus, 

Ohio, Battelle Mem. Inst., Rep. 6-70. July 1970. 

Breathing gases used by divers are air, nitrogen, oxygen, helium (and possibly neon) or mixtures of these -
others such as hydrogen or argon must be considered experimental and do not concern us here. Impurities are 
basic to the manufactunng process or are added during handling and storage; this limits the scope of 
impurities that need be considered. There already exist numerous purity standards for gases - set by the 
steelmaking, medical, aviation and welding industries, to name a few. Some of these far exceed bIOlogical 
requirements for purity at sea-level. On the other hand, requirements of the diving industry are peculiar in 
that pressure multiplies the pharmacological effect of an impurity, and the round-the-clock, high-pressure, 
confined atmosphere of a saturation chamber does not permit one to apply present industnal toxicological 
standards. More research is needed in this area. The maximum depth at which certain breathing gases are used 
sets practical limits to the phenomenon of pressure multiplication - no diver, for example, is likely to breathe 
oxygen at more than 3 or air at more than about 10 atln pressure. Nevertheless, the tolerance limits for any 
given impurity m divers' breathing gas must be recognized to be the maximum acceptable partial pressure of 
the contammant at the total pressure at which these gases are to be used. Tolerance of gases derived by air 
separation are adequate at the present time, but compressed atlnospheric air may contain carbon monOXide 
and other pollutants. (Authors' abstract) 

713. 
HAMILTON, R.W., Jf. and X.R. Fructus. 

In: Lambertsen, C.J., ed. Underwater physiology. Proceedings of the fourth symposium on 
underwater physiology, p.537-544. New York, Academic Press, 1971. 

Saturation dlVlng can be conducted in a number of ways. In the present study the workmg depth (0-2) was 
400 ft of seawater (13.1 atms or 122 m) and the resting or holding depth was 85 m (9.5 atm abs) chosen so 
that stage decompressIOn from the two daily two hr work periods would require less than two hours. The 
expenment was basically observation of the response of man to environmental exposure. A number of 
physiolOgical and performance tests were given before, during and after work. The phYSIOlogical tests 
included ECG, EEG, alveolar gas samples, oxygen consumption, carbon dioxide production and respiratory 
minute volume. The only significant finding was bradycardia, with significantly lower average heart rates 
dunng exercise at 13 atm than during the same exercise at sea level. Blood chemistry showed normal response 
to exercise but no pressure effect. Performance tests were: reaction time to auditory and visual signals, washer 
threading, weight estimation and tensIOn test. These tests showed no lffiportant performance decrements. 
There were no decompressIOn problems at all. The Ludion concept IS a good one. (CWS/BSCP) 
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714. 
HAMPTON, T.A. 

The master diver and underwater sportsman. 
Newton Abbot, Devon, U.K., David and Charles (Holdings) Ltd., 1970. 200p. 

Among the areas covered that pertain to underwater medicine are the following: diving physiology, depth 
pressures, bends, nitrogen narcosis, oxygen poisoning, carbon dioxide contamination and poisoning, breathing 
apparatus, compressed air apparatus, training, rebreathing apparatus, suits, air supply, protective clothing. 
(MFW/BSCP) 

715. 
HANASONO, G.K., J.L. Hollis and S.L. Schwartz. 

A pressure vessel for biochemical studies under hyperbaric conditions. 
Anal. Biochem. 34(2):470-477; 1970. 

The reaction vessel includes temperature control and monitoring, adequate mixing of the reaction mixture, 
quantitative single or multiple reagent addition under pressurized conditions, adequate purging of the gaseous 
phase in the vessel, rapid accessibility of vessel contents for sampling and chemical compatibility with 
hyperoxic atmospheres. Several modifications are described. The intent is to use a series of such vessels on a 
common manifold if more than one incubation is desired. (AR) (©BA) 

716. 
HARDY, J.D., Ed. 

Thermal problems in aerospace medicine. 
Maidenhead, England, Technivision Services, 1968. 

Articles concerned with underwater problems will be found under the following author entries: Beckman, 
E.L.; Houdas, Y. (MFW/BSCP) 

717. 
HARNEY, T.R. 

Man's new link to the seabed. 
Smithsonian 2:54-57; Apr. 1971. 

The commissioning of the new submersible Johnson-Sea-Link is announced. The novel feature of this vessel is 
the acrylic bubble which comprises the front section. The four-inch-thick wall of the bubble will withstand 
over 1,000 six-hour dives to depths of 1,000 feet or more. The bubble holds two men, the cylindrical 
aluminum lock-out diving chamber which constitutes the after section of the submersible, will accomodate 
three divers for 48 hours. The submersible was deSIgned by Edwin A Link, inventor of the Link submersible 
dIving chamber. (MFW /BSCP) 

718. 
HARRELL, D.M. 

Breathing characteristics study. 
Annapolis, Md. Westinghouse Electric Corp. Ocean Res. & Eng. Cent. Rep. BA-717, 61p. Apr. 

20,1971. 
(AD 722,445) 

The report describes the evaluatIOn of a techmque for measuring the respiratory characteristics of underwater 
breathing apparatus uSlllg a mechamcal breathlllg machine. The technique considered was one used success
fully at Yale UniverSIty to examine the respiratory response of gumea pigs to drugs. Using it, breathing 
reSIstance, complIance, and tIme constant are computed III real time from continuous measurements of tidal 
volume, air flow rate, and pleural pressure. This technique was tested under a vanety of condItIOns and was 
shown to be unsuitable for use III the evaluatIOn of underwater breathmg apparatus. (Author) (GRA) 

719. 
HARRELSON, J.M. and B.A. Hills. 

Changes III bone marrow pressure III response to hyperbaric exposure. 
Acrosp. Med. 41 : 1018-1021 ; Sept. 1970. 

Twenty expenments m nllle mongrel dogs have been performed III whIch femoral marrow pressure has been 
momtored dunng all phases of hyperbanc exposure. A marked fallm marrow pressure dunng the compressIOn 
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phase and a marked rise during the decompression phase have been observed. These changes exceed the 99.9% 
significance level. These observations may have implIcations regarding the etIOlogy of pressure-mduced aseptic 
necrosis of bone. The data indIcate a period of relative osseous ischemia dUrIng the compression phase of 
hyperbaric exposure and thus conflicts with the popular assumption that aseptic necrosis is a manifestation of 
decompression SIckness. These findings are consistent with the hypotheSIs of gas-induced osmosis though they 
do not prove it. The implications of the data are discussed in relation to previously published retrospective 
statistIcal reports of aseptic necrosis in tunnel workers and divers. (Authors' abstract). 

720. 
HARRINGTON, J.V. 

The relationship of physiology to engineering for Man-in-the-Sea. 
Mar. Techno!. Soc. J. 3:31-36;Sept./Oct. 1969. 

ThIs paper dIscusses the interdependence of engineering and physiology in deSIgning systems for man-In-the
sea. Many of the basic design parameters of the Deep DivIng System Mark 2 Mod 0 were established by 
physiological rather than engineering constraints. The recognition of these constraints by the engineers who 
designed the system results in greater utIlIty, safety, operator and diver satIsfaction, and customer acceptance. 
Systems of the future will demand greater physiologIcal considerations based on new knowledge. [The 
physiologIcal requirements of the design of the Deck DecompressIOn Chamber and the Personnel Transfer 
Capsule are discussed. A short revIew of the physiological effects of gases at vanous pressures is gIven. The gas 
system-supply of oxygen, helium, oxy-helium and air, the CO 2 scrubbing and other decontamination, and 
the monitorIng system are descnbed, as are the pressurizing and depressurizing operations. The sanitary 
system affords comfort, convenIence and privacy, and IS considered a necessity to the well-being of the dIvers 
rather than a lUXury. In the power and communication systems, the chIef consideration was the safety of the 
personnel. Structural materials were carefully tested for tendencies to form toxic gases under hyperbarIC 
conditions. A helium speech unscrambler is included as part of the communIcation system]. (Author's 
abstract and summary expanded by MFW/BSCP) 

721. 
HARRINGTON, J.V. 

The interface of physiology and engineering for man-in-the-sea. 
In: Progress into the sea. Transactions of the Symposium, 20-22 October 1969, Washington, 

D.C., p.l 09-119. Washington, D.C., Marine Technology Society, 1970. 

The technical limitatIons and constraints upon the man-in-the-Sea program arIse, in many cases indepen
dently, from the disciplines of physiology and engineering. Physiology has long concerned itself with the 
acceptable rates for pressurizing and depressurizing the human body WIth mIxtures of gases of varIOus 
compositions, relating the acceptable mixtures with depth or pressure of the dive, length of dive and other 
variables. Physiologists have also concerned themselves with the problems of acceptable tolerances for various 
unwanted additions to the atmosphere which are classed as toxic substances. Problems of atmospheric 
temperature and humidity in chambers at various pressures and with various gas mixtures have also been 
investigated. Helium, for example, is a better heat conductor than air, requiring a higher ambient temperature 
than air at any given pressure for body comfort. In the engineering field, development of diving eqUIpment 
has taken place which is intended to enhance the productivity and the safety of divers. In designing a system, 
the optimum can only be achieved by persons in one of the disciplines of physiology or engineering when 
these persons have made the effort to learn and to understand those facets of the other discipline which relate 
to the system under development. This paper discusses the mutuality of phYSIOlogy and engineenng in the 
design of systems for man-in-the-sea. (Author's abstract) 

722. 
HARRINGTON, W.D. 

A stimuli presentation system. 
Gainesville, Fla., Commu. Sci. Lab., Rep. CSL/ONR 20p. Aug. 1, 1969. 

Laboratory and research field trIP requirements at CSL have revealed the need for a programmable audIO 
SWItching system. This system, the stImuli presentation system (SPS), is designed with general versatIlity in 
mind. Although the system was conceived for use m underwater sound localIzation studIes, it is designed to 
meet general laboratory requirements. The system is programmable in the sense that punch infonnatlOn on 
standard IBM cards is read by photo-electronic methods. Photoelectronic circuitry activates specific relays 
which perform switching functions. The switching is low speed and sequential and IS easily patched Into any 
configuration. Because of these features, the system is very useful for sound localization studies where the 
need arises for prescribed randomization of stImulus type and location of stimuli. (Authors' abstract) 
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723. 
HARRIS, J.D. 

Hearing loss in decompression. 
U.S. Nav. Submar. Med. Cent., Rep. SMRL 591, lOp. Aug. 5,1969. 

The problem was to review the possible etiopathology of sudden deafness in divers undergoing decompres· 
sion. Only a few of the many causes of sudden deafness familiar to all otologists seem to contribute to the 
occasional loss of hearing encountered during the decompression phase of a real or simulated underwater 
excursion. Decompression itself is implicated in ten case histories as a probable causative agent, either by way 
of microhemorrhage or microembolism. This report should serve as a background bibliography and a start on 
the problems of preventing and treating decompression hypacusis. Much more oto-audiologic data on future 
patients should be collected than is currently generally the case: it is considered that a few audiograms 
showing the progress of recovery of hearing are insufficient to help to distinguish the site and manner of 
injury. (Author's summary). 

724. 
HARRIS, J.D. 

Hearing loss in decompression. 
In: Lambertsen, C.J., ed. Underwater physiology. Proceedings of the fourth symposium on 

underwater physiology, p.277·286. New York, Academic Press, 1971. 

A diving career is beset with constant auditory rigors and dangers. Although most individuals can "clear their 
ears" satisfactorily, many develop aerotitis media which is caused by lack of pressure equilization of the 
middle ear. Almost no effect on hearing occurs unless the middle ear contains serosanguineous fluid at the 
time of testing. Sudden deafness does occur which may be due to: acute neuritis of the eighth nerve; virus 
infection; vascular accident; vasomotor neurosis; and acoustic trauma. Decompression sickness has been 
associated with hearing loss, usually sudden and directly connected to decompression. But most otological 
symptoms are associated with the effects of repeated aerotitis media. It is a source of amazement that a corps 
of men can be selected and trained who undergo constant auditory trauma without developing hearing loss. 
(CWS/BSCP) 

725. 
HARRIS, J.D., and P.G. Lacroix. 

Reduction in audiogram shifts in sonar watchstanders when exposed to surface ship 
echo-ranging. 

U.S. Nav. Med. Submar. Med. Cent., Rep. SMRL 71-74, 8p. May 21, 1971. 

AudlOgrams on sonar technicians collected on the submarine USS GATO, SSN 615 during exposure to 
echo-ranging noise, durmg the period 10-31, January, showed that the sound pressure levels (SPLs) in the 
sonar headsets might be hazardous to hearmg. Therefore, two of three headsets used on that ship were 
modified by personnel at the Naval Underwater Systems Center, New London Laboratory (NUSC/NLON) so 
as to limit the peak SPLs delivered to the user's ear, and audiometry studies were planned for a subsequent 
crUise. On a cruise during the penod 21-31 March 1971, dunng which light to moderately heavy echo-ranging 
was encountered, SIX men using an unmodified headset were exposed to SPLs of 118 dB, and m half of the 
twelve ears mvolved a temproary hearmg loss was found which exceeded a widely dissemmated damage-nsk 
critenon. The other SIX men used modified headsets. They showed no average loss whatever, and only one ear 
slightly exceeded the critenon. Further studies are m progress to ascertam whether the modificatIOn mtro
duced for thiS occasIOn was an optimal compromise between protecting the ears versus obtalnmg all pOSSible 
mformatlOn from the sea. (Authors' abstract) 

726. 
HARRIS, J.D. 

Hearing conservation and acoustic habitability for submanners. 
U.S. Nav. Sub mar. Med. Cent., Rep. SMRL 682, 25p. Oct. 13, 1971. 

The problem was to survey the history and current status of the major acoustic conditIOns In the U.S. Naval 
Submanne Force whlch affect heanng and acoustic habitability. SIX speCific problem areas were Identified 
that arc concerned With broad-band nOises such as diesels, rockets, gunfire and pure-tone sonar pulses In the 
water affectmg sWlffimers and dIVers, m sonar headphones, and In the forward compartments near an active 
transducer. Pnonty and duectlOn for future research problems are indicated. A cntenon of 85 dB sound 
pressure level IS recommended for mrbome sonar pulses m livmg compartments, both for heanng conservatIOn 
and for habitability. A higher pnonty should go to research on several aspects of underwater heanng. The 
fundamental charactenstlcs of underwater heanng arc largely unknown, and submanne mediCine should 
sharply mcrease Its baSIC and applied research m thiS field. TIm survey IS Intended as guidance to researchers 
and admlmstrators In asslgmng pnontles to research projects In submannc medlcme. (Author) 
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727. 
HARRIS, M.S. 

Binaural interaction and laterality: comparison of cortical evoked potentials produced by clicks 
and tone pip stimuli. 

U.S. Nav. Submar. Med. Cent., Rep. SMRL 599, 14p. Oct. 21, 1969. 

The problem was to detennine some of the basic conditions leading to the perception of spatial localization. 
Auditory inputs of clicks and pure tones to the two ears of the anesthetized cat were of equal intensity, and 
electrical pickups were obtained from the auditory cortex on both sides simultaneously. Cortical outputs 
were larger to contralateral stimuli, and binaural interaction was shown, ranging 57-78%, for all types of 
stimuli. There was no suggestion that clicks were favored by the left cortex, and pure tones by the right, as 
has been shown for the language-nonlanguage categories in the huamn. [These findings are considered to be of 
use to] otologists, linguists, communications engineers and others interested in binaural models of the human 
response to auditory stimulation [as well as] to those engaged in the evaluation of submarine sonar and diving 
audIO functions. (Author's summary) 

728. 
HARRISON, G., R.C. Rosan and A. Sloane. 

Bronchiolitis induced by experimental acute and chronic oxygen intOXication in young adult 
rats. 

J. Pathol. 102: 115-122; Oct. 1970. 

Healthy four-wk-old male rats develop non-specific bronchiolar reactions to a controlled environment of 
100 per cent oxygen. They survive up to eight wk. The stages of mucosal reaction are: degeneration, necrosis, 
regeneration, atypia and metaplasia, as interpreted by ordinary histological techniques. The first subtle lesions 
are confirmed by electron microscopy. The tissue damage progresses irregularly, but in parallel with the total 
oxygen exposure. The evidence is compared with observations from newborn babies and from gumea-pigs 
under similar environmental conditions. The same stages of mucosal reaction occur at about the same speed 
for the same exposures to oxygen in each species. The disappearance of Clara cells or their analogues, and the 
diversified non-specific metaplasia, lack of significant inflammatory-cell exudate and the progressive nature of 
the lesions are stressed. We conclude that the rat model has many similarities to human neonatal pulmonary 
oxygen intOXication (broncho-pulmonary dysplasia). Other reports show that both rat and human disease 
may terminate in emphysema. (Authors' summary) 

729. 
HARTDEGEN, F.W., III. 

The application of underwater TV and video tape recording in supervising and documenting 
offshore operations. 

In: 1970 Offshore Technology Conference, April 22-24. Houston, Texas. Preprints Volume II, 
p.279-290. Published by the Conference, 1970. 

This paper deals principally with the applicatIOn of underwater teleVision and video recordmg as applied to 
the underwater operations of drilling and inspecting. The approach to workover operatIOns is also touched 
upon. The emphasis of the paper is centered around the value of documenting underwater operations. The 
method of applying the documentary techmques in conjunction With the use of floatmg drilling rigs, divers 
and submersibles is discussed. Factors to consider in the selectIOn and utilization of underwater television and 
photographic equipment are briefly discussed. (Author's abstract) 

730. 
HASAN, S., W.G. Avery, C. Fabian and M.A. Sackner. 

Near drowning in humans. A report of 36 patients. 
Chest 59:191-197; Feb. 1971. 

The purpose of thiS study was to present the clImcal, laboratory and roentgenographiC data m 36 episodes of 
submerSIOn, 32 m salt water and four m chlonnated pools Ages ranged from three to 89 and 33 of 36 
survIVed. Serum electrolyte changes were mmunal, including slIght hypokalemia in 17. Artenal blood gas 
analysIs showed slgmficant metabolic aCidosis in 19 patients Mean values for the entire group were 
pH 7.23, SO ± 17 and base excess -10 mEq/L,SD ± 9. Severe hypoxia was a constant findmg, mean P0 2 

55 mmHg, SO ± 24 breathmg supplemental oxygen. Roentgenograms showed alveolar patterns of pulmonary 
edema m 27 of 32 patients Treatment mcluded mtubation and mechanical ventilatIOn m four of seven 
patients with respiratory acidOSIS. Oxygen therapy was given umversally and mtennlttent positive pressure 
breathmg was utilized m a maJonty MetabolIc aCidOSIS was corrected rapidly by admmlstration of sodium 
bicarbonate mtravenously. Diuretics and supportive measures were utilIzed fully. RecogmtlOn and adequate 
treahnent of marked phYSIOlOgiC abnormalItIes following submerSIOn can only be accomplIshed by routine 
use of senal artenal blood gas analyses. (Authors' abstract) 
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73l. 
HATFIELD, N.L. and T.C. Johnson. 

Sampling and analysis of diver's breathing air. 
In: Battelle Memorial Institute. Purity standards for divers' breathing gas. 
Proceedings of a symposium held at Columbus, Ohio, 8-9 July, 1970, p.20-1 - 20-16. 

Columbus, Ohio, Battelle Mem. Inst., Rep. 6-70, July 1970. 

In order to msure the quality of air supplied to Navy divers, a comprehensive approach to sampling and 
analysis of air has been developed. This approach considers the source of the air, the compressor, the clean-up 
device, the piping network and output air. The air source is continually monitored for gaseous contaminants. 
The air leaving the compressor now contains gaseous, vaporous, and aerosol contaminants. Sampling may be 
accomplished at the compressor output, or the compressor and clean-up device may be considered as a unit. 
The total analysis scheme treats the gaseous, vaporous, and aerosol constituents individually. Aerosols are 
separated on glass fiber filters and analyzed by infrared techniques. Vapors are condensed in a cooled trap and 
analyzed similarly. Gaseous contaminants in the output air are continually monitored and periodically sam
pled for analysis by laboratory techniques such as gas chromatography, mass spectroscopy, and infrared 
absorption. Abbreviated analysis techniques for specific constituents may utilize halogen detection, detector 
tubes, etc. Increases in the hydrocarbon level of the output air are indicative of compressor deterioration, 
clean-up device failure, or contamination of the air source. Sampling, sensing, and analysis procedures are 
discussed. (Authors' abstract). 

732. 
HAUGAARD, N. 

Cellular mechanisms of oxygen toxicity. 
Physiol. Rev. 48:311-373; Apr. 1968. 

In this detailed study, the author presents his material as follows: 1. Cellular mechanisms of oxygen toxicity: 
Early studies, Inhibition of tissue metabolism by oxygen in vitro; Effect of oxygen on cells in tissue cultures; 
Microorganisms; Plants; OXidation of nonprotein sulfuydryl groups by oxygen; Glutathione; Coenzyme A and 
lipOiC aCid; Oxidation of enzyme sulfuydryl groups by oxygen; Flavoprotein enzymes; Pyridoxal enzymes; 
Ferrodoxins; Mechanisms of OXidation of suihydryl groups and relation to oxygen toxicity; Peroxidation of 
hpids; Free radical imphcatlon In oxygen toxicity. II. Mechanisms of oxygen pOisoning in the intact animal. 
III. Agents that modify toxic effects of oxygen: Residual brain damage; Nitrogen; Intermittent exposure to 
OHP; Carbon diOXide; THAM buffer; Hormones; Anesthetics; Antioxidants; Sulfuydryl compounds; Metal 
ions and chelatmg agents; Metabolites. In his concluding remarks, the author states that some of the toxic 
effects of oxygen observed in vitro most likely to playa vital role in vivo are (1) oxidation of sulfuydryl 
contaimng enzymes such as hpoic acid and coenzyme A; (2) inactivation of enzymes with sulfuydryl groups 
essential for their activity; (3) inhibitIOn of uon and SH containing flavoproteins; (4) damage to cellular 
membranes by lipid peroxidation; (5) oxidation of glutathIOne, ascorbiC acid, and pOSSibly other oxidizable 
tissue components. He emphasizes the thought that many metabolic alteratIOns occur in the tissue cells during 
hyperbaric oxygenation, and it IS unlikely that toxicity can be attributed to one primary mechanism. The 
article concludes With a bibliography of 355 references. (MFW /BSCP) 

733. 
HAUGAARD, N. 

The scope of chemical oxygen poisomng. 
In: Lambertsen, C.J., ed. Underwater physiology. Proceedings of the fourth symposium on 

underwater physiology, p.l-7. New York, Academic Press, 1971. 

Oxygen toxIcity can manifest Itself m a great vanety of ways and most Iivmg cells are susceptible. Effects vary 
from mhlbitlOn of cellular movement and diVISIOn of cells to impairment of specialized functIOns such as 
those performed by the lung, retina, or CNS. Oxygen pOisoning must involve many fundamental biochemical 
reactions such as those concerned With energy production, transport of substances across membranes, and the 
OXidation and syntheSIS of Vital tissue constituents. Oxygen toxIcity IS hkely assOCiated with the OXidatIOn of 
certam easily OXidIZable chemical entities such as SH groups. It IS not a umque and esotenc phenomenon seen 
only when orgamsms are exposed to extreme conditions of high pressures of O2 , but occurs m man m the 
form of mterference of pulmonary function breathmg pure oxygen at atmosphenc pressure. Many substances 
and conditIOns mfluence oxygen toxIcity. trace metals, chelating agents, SH compounds, and dlsulfides, 
hormones, body temperature and diet (Author's summary modified by CWS/BSCP) 
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734. 
HAWKINS, L.K. and J.M. Costin. 

An illumination ranging technique for improving photographic ranges from manned submer
sibles. 

U.S. Nav. Oceanogr. Off., Rep. NOO-IR-70-32, 38p. July 1970. 
(AD 495,823) 

At-sea expenments were conducted to determine if an illumination ranging technique can greatly improve 
underwater photographic range and areal coverage where ambient light is absent. The results of these experi
ments demonstrate that substantial photographic improvements can be obtained where the effects of source
light scattering and absorption can be minimized by proper illumination-camera geometry. Photographs were 
taken of targets at ranges of 43 meters (140 feet) and areal coverage was significantly lillproved over that 
obtained by conventIOnal techniques. (Author) (GRA) 

735. 
HAXTON, A.F. and H.E. Whyte. 

The compressed air environment. 
In: Bennett, P.B. and D.H. Elliott, eds. The physiology and medicine of diving and compressed 

air work, p.I-16. Baltimore, Williams and Wilkins, 1969. 

The technique of usmg compressed air m tunnels and caisson to balance the pressure of water m the subSOil 
and thus exclude it from the workings has been used from 1839 to the present. In almost every situation 
there is a normal work-shift for the men and a decompression return to atmospheric conditIOns. The general 
practice is to fill the entire workings with compressed air which is carefully produced so as to be free of 011 
and cooled to 70°F. It is particularly important to have auxiliary engines and equipment for emergencies. The 
compressed air is normally conveyed to the working chambers by a pipe-line. One or more au-locks are 
provided for the men to move m and out through the bulk-head holdmg the au from escapmg back into the 
tunnel. The air-locks must be comfortable for the men may have to be in them for up to two hour penods. 
This means fresh au change and room to move about as well as comfortable seatmg. VarIOus types of 
decompressIOn are used requiring careful control of pressure so that the gauges should be carefully calibrated. 
Medical locks must be available for treatment of cases of compressed-air illness. It IS Important to keep 
accurate and complete records. (CWS/BSCP) 

736. 
HAYAKAWA, T., N. Kanai, R. Kuroda, R. Yamada and H. Mogami. 

Response of cerebrospinal fluid pressure to hyperbaric oxygenation. 
J. Neurol. Neurosurg. Psychiat. 34:580-586; 1971. 

The response of cerebrospinal fluid pressure (CSFP) to hyperbaric oxygenation (OHP) was Investigated In 13 
patients With acute cerebral damage and in dogs with or without expenmentally produced cerebral damage. 
To elucidate the mechanism of the CSFP response, continuous measurements of carotid blood flow, arterial 
blood pressure, central venous pressure, and superior sagittal sinus pressure and CSFP were made before, 
during and after OHP. There was considerable variation in the response of CSFP to OHP In the patients, but 
three main patterns emerged; type I (nine cases), CSFP decreased at the beginning and rose again at the end of 
OHP, type II, (two cases) CSFP fell with OHP and remained significantly lower than pretreatment level after 
It, and type III (two cases), CSFP showed little change with OHP. An animal without cerebral damage 
commonly showed a type I response of CSFP to OPH; the changes of CSFP at the beginning and end of OHP 
are mainly due to the changes of the cerebral blood flow. There may be two different actions of OHP on 
cerebral oedema, one decreasing cerebral oedema and another (mainly affecting the normal brain) producing 
cerebral oedema. Information obtained from the response of CSFP to OHP may be useful in judging the 
severity and pathophysiologICal state of cerebral damage. (Authors' summary) 

737. 
HAY ASH!, K.D. 

Responses of systemic arterial pressure and heart rate to increased intrapulmonary pressure in 
anesthetized dogs. 

Proc. Soc. Exp. BioI. Med. 131 :426-429; June 1969. 

Simulation of the Valsalva test in anesthetized dogs by increasing intrapulmonary pressure with inflation of 
the lungs through an endotracheal tube. It is found that the changes in heart rate and arterial pressure are 
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quite similar to those observed during the Valsalva maneuver in normal subjects. When higher intrapulmonary 
pressure was applied, some abnormal responses occurred, which are thought to be related to muscle relaxation 
from anesthesia. The role of mechanical and neural regulatory factors is analyzed and discussed. (PG) (IAA) 

738. 
HAZARD, H.R. 

The new U.S. Navy diving gas manual. 
In: Equipment for the working diver. Symposium proceedings, February 24-25, 1970, 

Columbus, Ohio, p.53-70. Washington, D.C., Marine Technology Society, 1970. 

A new manual dealing with real-gas properties of helium-oxygen mixtures and their use in diving applications 
has been prepared under the direction of the U.S. Navy Supervisor of Diving. The manual supplements the 
present diving manual, providing new information on gas properties, mixture components, and consumption 
rates. It is inttmded for use by both designers and operators of diving systems. Part I of the manual deals with 
selection of breathing mixtures, preparation of mixtures, characteristics of various classes of diving equipment 
related to mixture quality and quantity required, carbon dioxide absorbents, and psychrometric calculations. 
Part II presents extensive tabulations of real-gas properties of breathing mixtures. (Author's abstract) 

739. 
HEATH, J.R. and C.J. Irwin. 

An increase in breath-hold time appearing after breath-holding. 
Resp. Physiol. 4:73-77; 1968. 

It has been shown that over a series of breath-holds, breath-hold times become progressively longer. This 
phenomenon still occurs when the amount of air inhaled for each breath-hold is kept constant; it is not 
abolished when atelactic areas in the lungs are opened up by deep breathing before the series of breath-holds. 
Pre-breath-hold alveolar P02 and peo2 show some evidence for progressive hyperventilation as a cause of 
breath-hold increase, but it IS suggested that subjects may also become habituated to the stresses of breath
holding. (Authors' abstract) 

740. 
HEBERT, H.J., Jr. 

Sound speed in water-ethylene glycol mixtures as a function of temperature and pressure. 
J. Acoust. Soc. Amer. 49:(3,Pt.2):930-931; 1971. 

Sound speed measured as a function of temperature and pressure In mixtures of deionized water and ethylene 
glycol is presented graphically. Temperature and pressure coefficients calculated from these data are tabu
lated. (Author's abstract) 

741. 
HEISTAD, D.O., F.M. Abboud and J.W. Eckstein. 

Vasoconstrictor response to simulated diving in man. 
J. Appl.Physiol. 25:542-549; Nov. 1968. 

A vasoconstrictor response to Simulated dlVlng has not been demonstrated clearly In man. Intra-arterial blood 
pressure and blood flow to the forearm and finger were measured slffiultaneous!y. Measurements of blood 
flow were obtained With plethysmographs, and observatIOns were made during breath holding and during 
immersion of the face in water. Both breath-holding and Immersion caused vasoconstriction as indicated by a 
reduction In blood flow and an Increase m artenal pressure. The reduction In blood flow to the finger was 
greater than the reductIOn In flow to the forearm, and the vasoconstrictor response was more pronounced 
With ImmeTSlon than with breath holdmg. A bradycardia was observed during ImmerSIOn and breath holding, 
and the intravenous admmlstratlOn of atropine antagonized thiS bradycardia WithOut altenng the vasocon
strictor responses. The possibility that a reflex cholinergiC vasodilation might have reduced the net vasocon
stnctor responses In the forearm was thus excluded. A slgmflcant systolic pressure gradient occurred between 
the brachial and digital artenes dunng lffimersion, IndICatmg constnctlOn of artenes upstream from the digital 
arteries. The volumes of the congested finger and forearm decreased dunng breath holding and lffimerSlOn of 
the face when the pressure In the congestmg cuffs was constant, suggestmg decreased comphance of capacity 
vessels (Authors' abstract) 

742. 
HEISTAD, D.O., R.C. Wheeler and J.A. Vogel. 

SImulated diving and protectIOn agamst hypoxia. 
Fed.Proc.28:655;Mar./Apr.1969. 
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Abstract only. Entire Item quoted· Responses to ImmefSlon of the face In water were compared while 
breathing aIr and 10% O2 In 13 young men, to evaluate possible protectlon of simulated diving against 
hypoxia. Penpheral vasoconstriction occurred during air diving (AD) and hYPoxIc dlVlng (HD); forearm blood 
flow (water plethysmograph) decreased 11% and 22%, respectlvely, and hand blood flow decreased 38% and 
30%, while intra-arterial blood pressure was unchanged. Heart rate decreased 8% with AD and 10% with HD. 
Vasoconstrictlon and bradycardia were maximal dunng the first minute of AD and HD, and sustained during 
five minutes of AD and HD. Forearm and hand blood flow decreased similarly dunng 30 second breath-hold 
diving (BD) and the first 30 seconds of AD, with an increase In blood pressure during BD and a greater 
decrease in heart rate dunng BD than AD. Arterial P02 measured in five subjects increased 10% by the first 
30 seconds of AD and HD. No change in oxygen consumption in eight subjects dunng air and 10% O2 was 
detected during diving. These experiments show that subjects undeIgoing simulated dlVlng while breathing air 
or 10% O2 have peripheral vasoconstriction and increased arterial P02 . 

743. 
HEIST AD, D.D. and R.C. Wheeler. 

Simulated diving dUrIng hypoxia in man. 
J. App!. Physio!. 28:652-656; May 1970. 

Penpheral vasoconstnctlOn during simulated diving IS a potential mechanisim for oxygen conservatIOn and 
protectIOn against hYPoxia. These experiments were done to detenmne whether penpheral vasoconstnctlOn 
occurs In man In response to simulated diVing dunng hypoxia, and whether there IS eVidence of oxygen 
conservatIOn. Measurements were made of hand and fore ann blood flow and of artenal blood pressure dunng 
ImmefSlon of face In water while breathing air and 10% oxygen. Penpheral blood flow decreased during facial 
immersIOn while breathing au or 10% oxygen, providing a potential oxygen-conserving mechanism. The 
decreased blood flow was not associated with a detectable decrease in oxygen consumption. The penpheral 
vasoconstnction may nevertheless have protective value dunng hypoxia In shifting blood flow away from the 
penphery to more hYPoxia-sensitive organs. (Authors' abstract) 

744. 
HELBIG, J.D. 

PSI - A new concept in underwater recovery. 
In: Equipment for the working diver. Symposium proceedings, February 24-25, 1970 

Columbus, OhIO, p_ 425-445. Washington, D.C., Marine Technology Society, 1970. 

PSI (Pressurized Sphere Injector) is a new buoyancy system involving the use of thin-walled, hollow poly
ethylene spheres. Each sphere is equipped with a two-way diaphragm valve with a smaIl preset pressure 
differential which allows the transfer of air for pressurizing and depressurizing, but which prevents the 
transfer of water as long as the internal and external pressures remaIn approximately equal. The spheres are 
pressurized with aIr or other gas in a pressure chamber to an internal pressure equal to or slightly greater than 
the ambient water pressure at depth of delivery. Delivery is made to the lifting compartment or device thru an 
aIr filled conduit which is maintaIned at ambient bottom pressure. When sufficient buoyance has been 
delivered and the submerged object begins to rise, the ambient sea pressure decreases and the spheres expel air 
or gas thru the valve which precludes the possibility of explosion due to Internal pressure. Any SIZe spheres 
may be used but research has found the use of laIger spheres are less expensive per pound of buoyancy and 
more practical for containment. This low cost buoyancy system can be applied to any object at any depth. 
Further reduction in cost is achieved by the reusability of the spheres innumerable times. The spheres may be 
removed after use by vacuum or other mechanical means. For extreme depths beyond diver capabilities and 
where lengths of delivery conduit would be impractical, PSI can be utilized in conjunction With a deep 
submersible. (Author's abstract) 

745. 
HELMREICH, R., J. LeFan and R. Mach. 

Behavior observer's manual. Project Tektite II. Report on human reactions to psychological 
stress. 

Austin, Tex., Univ. Tex., Psycho!., Social Psycho!. Lab., Rep. TR-l3, 52 p. Mar. 20,1971. 
(AD 721,363) 

This manual was designed for the traIning of observers chaIged With collection of systematic observational 
data on human behavior in a natural setting - Project Tektite II which was conducted between March and 
November, 1970 in the U.S. ViIgin Islands. The research involved the contlnuous observation of ten teams of 
five aquanauts who spent penods ranging from 14 to 30 days living in a four-room underwater habitat. The 
results of this study have been reported elsewhere. The present report IS transmitted to illustrate a methodol
ogy for the collection of large amounts of objective data In a natural setting. Each behavioral measure will be 
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recorded by punching the necessary infonnation directly onto a punch card. A portable unit, called an 
Infonnation Recorder allows an infonnation template to overlay a pre-perforated punch card. Each measure 
has its own unique infonnation template. A different measure ID (MSR ID) has been assigned to each 
template. The MSR 10 along with the Habitat ID [Maxi or Mini), Mission ID and day of mission is to be 
punched on each new punch card before the recording of "content" data of any observation begins. The last 
aspect of the card identification, the real time of the observation, should be punched according to the readout 
of the 24 hours digital clocks provided. Behavioral infonnation can be recorded after the fact [off-line) or as 
it occurs [on-line collection). Mood adjective checklists for instance are filled out by the aquanauts while in 
the habitat. Such infonnation can only be punched onto cards once it reaches the observer's hands. The 
specific event recorded by th,e observer directly with the aid of a paper and pencil fonn. The greater majority 
of the behavioral data, however, will be punched, on occurrence, directly onto punch cards. Our final pool of 
measures taps only carefully selected aspects of the behaviors which occur within the habitat. The authors 
make no claim to cover all behaviors. However, to enlarge the project's coverage of the overall proceedings, 
the Unusual Event Log (UEL) will be available for the observers and investigators to record - when able -
unusual occurrences. (From the authors' preface and introduction) 

746. 
HELM REICH, R 

The Tektite II human behavior program. 
Austin, Tex., Univ. Tex., Dept. Psycho!., Social Psycho!. Lab., Rep. TR-14, 63 p. 15 Mar. 1971. 
(AD 721,364) 

The report describes preliminary findings from a large-scale field research project involving continuous, 
systematic observations of ten teams of aquanauts over a period of 182 days. Questions of field methodology 
are discussed and the development of an effective new predictive instrument, the Life History Questionnaire, 
is reported. (Author) (GRA) 

747. 
HELM REICH, R 

Evaluation of environments: Behavioral observations in an undersea habitat. 
Austin, Tex., Univ. Tex., Dept. Psychol., Social Psycho!. Lab., Rep. TR-16, 18 p. Aug. 1971. 
(AD 730,456) 

The methodology and technology used to evaluate behaVIOr withm an undersea habitat are described. Such a 
technology can easily be extended to all manner of environments accordingly, the value of using such 
techniques to assess other spaces is discussed. It is argued that such evaluations must consider the costs, 
rewards and outcomes that environments offer their occupants. ThiS analysIs should not only descnbe the 
current cost-reward ratIO of a setting but also should project how these products of man-enVironment 
interaction may shift over time. (Author's abstract) 

748. 
HELMREICH, R, R Bakeman and R. Radloff. 

The life history questIOnnaire: prediction of performance in Navy diver traming. 
Austin, Tex., Univ. Tex., Dept. Psycho!., Social Psychol. Lab., Rep. TR-18, 23 p. Sept. 1971. 
(AD 733,444) 

The Impetus for the development of the Life History QuestlOnnaue was a large-scale field mvestIgatlOn of the 
behaVIOr of Aquanauts during Project Tektite II (Helmrelch, 1971). The goal was to understand and explam 
differences among Tektite aquanauts in theu ability to work effectively underwater, to get along With fellow 
teammates and to adjust generally to the stressful, Isolated and confimng enVlfonment (Author) (G RA) 

749. 
HELWIG, C. and R. Gray. 

Sub arctic dIVIng operatIOns. 
In: Progress into the sea. Transactions of the Symposium 20-22 October 1969, Washmgton, 

D.C., p. 167-169. Washington, D.C., Manne Technology Society, 1970. 

The authors state that water temperature IS the most cntIcal of all the factors affectmg a diver's performance. 
Poor temperature control not only affects the diver's performance, but may result m poor gas diffUSIOn from 
areas of low clfculatlOn, thus causmg bends SUitS heated With hot water and With steam are descnbed A 
dlVlng bell was heated by dIVertmg the dIVer water flow to a finned tube heat exchanger mounted on the wall 
A deck chamber was heated by pumpmg electncally heated hot water th~ough COlis under the floor These 
methods have proved satisfactory m the ~ub arctic temperatures of 36-40 F ImproVised methods of heatmg 
oil ngs are descnbed. (MFW/BSCP) 
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750. 
HEMMINGSEN, E.A. 

Supersaturation of gases in water: absence of cavitation of decompressIOn from high pressures. 
Science 167: 1493-1494; Mar. 13,1970. 

It IS stated that knowing the susceptibility to cavitation for various gases would be helpful in developing 
better gas mixtures and decompression procedures. It is here demonstrated that very high supersaturations 
can be produced without cavitation at atmospheric pressure. Table 1 shows the maximum supersaturation 
without cavitation, the saturation at which massive cavitation begins, and the solubility of argon, oxygen, 
helium and nitrogen. Using a 1.1 mm capillary, argon and oxygen cavitated at 135-140 atm, nitrogen at 
17()'185 atm, and helium had not yet cavitated at 270 atm. Changing the diameter of the capillary did not 
greatly alter results for nitrogen. These figures are in inverse proportion to the gas solubilIty; this would 
indicate that concentration rather than tension is the determining factor. The author suggests that, for this 
reason, Haldane's tables might need modification for gases other than nitrogen. (MFW/BSCP) 

751. 
HEMPLEMAN, H.v. 

Bubble formation and decompression sickness. 
In: Lythgoe, J.N. and J.D. Woods, eds. Underwater Association Report, 1968, p.63-65. Publish

ed by the Association. 

WIthin the lung there eXIst surface active proteins which can alter the surface tensIOn to extremely low values. 
Any bubbles formed In the presence of such protein material would exhIbit very low pressure dIfferentials. 
Also, in the normal physIOlogical state of the lung there are consIderable masses of tissue with quite low 
perfusion and ventilatIOn rates, Thus, unless decompressIOn IS extremely slow, it IS qUite pOSSIble that gaseous 
supersaturation eXIsts within these tissue masses. All the condItions eXIst for the formatIOn of small gas 
embolI. Such emboli could pass mto the general circulation where they would only grow if further excess gas 
was supplied from the tissues through whIch they pass. This would unply that bubbles are present after nearly 
all dives, whether decompressIOn sickness supervenes or not, and there IS good evidence to support this 
implicatIOn. (Author) 

752. 
HEMPLEMAN, H.Y. 

British decompressIOn theory and practice. 
In: Bennett, P.B. and D.H. Elliott, eds. The physiology and medicine of diving and compressed 

air work, p.291-318. Baltimore, Williams and Wilkins, 1969. 

Careful records have been kept for the past ten years of all cases of decompressIOn SIckness m all major 
pressure workings and only 0.04% of decompressIOns have been followed by severe decompressIOn SIckness. 
About 1% of those workIng under compressed air have some mild to severe pams In the Jomts Work can be 
performed for penods between eIght and 12 hours at pressures less than 14 pSI gauge (31 ft; 0.095 ATA) with 
not less than a two mInute decompressIOn WIth only rare cases. The Haldane stage decompression WIth 
modIficatIOns is used In decompression. They have also found eVIdence of acciimltizatlOn to compressed air 
work. They have found that for a gIVen exposure to pressure the inCIdence of bends increases at greater 
pressures. For deep sea diving there is a SImilarity in the overall picture for air diVIng. Testing decompression 
tables is a dIfficult business and must be carefully planned and controlled. A suggestion which was success
fully tested, that a simple, SIngle-tissue approach provides a satisfactory solution to the decompressIOn 
problem, has influenced the British thinking smce 1952. A series of assumptions are made both of a qualita
tive and quantitative nature. SolutIOn In algebraiC terms is shown to be unmanageable and 16 pages of a 
proposed graphIcal solution IS presented. It IS rather devastating after plowing through thIS matenal to read' 
"ThIS (the graphIC method) has led to dIfficulties and has long smce been abandpned m favour of using 
accurate numencal solutIOns ... " A return to the stage method or ratio pnnclple has occurred WIth all tables 
beIng calculated usmg a vanable decompression raho rather than a fixed /':,. P value. The formulae IS r(ratlO) = 

400/P + 180, where P = absolute pressure m pounds per square mch at whIch a saturatIOn exposure has 
occurred. Thus at 100 ft (4 ATA), approxunately 60 psi absolute, the ratIO IS 400/240 = 1.67. Helium dIVIng 
has been ex penmen ted WIth and "there IS a growmg convictIOn that the Haldane 'stage' method of decom
pressIOn is more deSlfable." (CWS/BSCP) 

753. 
HENKENER, J.A. 

Design of compressed-air breathing systems for diving operations. 
In: Battelle Memorial Institute. Purity standards for divers' breathing gas. 
Proceedings of a symposium held at Columbus, Ohio, 8-9 July, 1970, p.9-! - 9-28. Columbus, 

Ohio, Battelle Mem. Inst. Rep. 6-70, July 1970. 
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If breathing gas systems are to be properly engineered, all elements must be considered in relationship to each 
other. The relationships between the physiological requirements or limitations of man and the capabilities or 
limitations of the equipment is vitally important. The primary elements of a compressed air breathing system 
are environment and inlet air supply, compressor with its lubrication system, coolers and separators, filtration 
equipment, monitoring equipment, breathing equipment and the divers. Of these system elements, man is the 
most complex and demanding and more ptecise data concerning his requirements and limitations are needed 
to effect the efficient design and selection of equipment. At the request of the Supervisor of Diving U.S. 
Navy, a program is in progress to investigate the characteristics and suitability of presently manufactured 
compressors and filtration and monitoring equipment. Proper evaluation has required a systems approach to 
account for the inter·relationship of the elements. The insights and information obtained thus far in the 
program are presented in this paper. (Author's abstract) 

754. 
HENKENER, J.A. 

Low·pressure compressed air breathing systems study. II. Mark V helmet ventilation studies. 
Columbus, Ohio, Battelle Mem. Inst., Summary Tech. Rep. 1 Apr. . 1 Aug. 1970 on Contract 

NOOOI4·69·C·0352, 52p. Sept. 22, 1970. 
(AD 713,395) 

ThIS report presents expenmental results of a testIng program for determIning mixing effectiveness factors 
and required ventilatIOn rates for U.S. Navy Mark V diving helmets. Based upon the experimental results and 
data the following are concluded: Previous ventilation calculations based on a mIxIng effectiveness factor of 
1.0 were conservative; a data base was obtained to more accurately predict reqUIred ventilation rates for hard 
hat dIving; The data base for the Mark V should prove to be a valuable tool for comparing the effectIveness of 
other ventIlated helmets. (Author) (USGRDR) 

755. 
HENNESSY, T.R. 

Inert gas diffusion in heterogeneous tissue. I. Without perfusion. 
Bull. Math. Biophys. 33 :235·248; June 1971. 

A mathematical model is proposed to describe transient gas diffUSIOn into a block of heterogeneous tissue 
placed on an impermeable base. The corresponding asymptotIc solution of mass uptake of the gas is derived 
on the assumption that the dIffusion constant IS very much smaller in the cellular phase. It is expected that 
this will be useful In evaluating the diffusion constant m cellular materIal and the volume fractIOn of 
extracellular flUId, proVIding the partitIOn coeffiCIent is known. The phenomenon of mutual InteractIOn and 
multiple feedback between cellular and extracellular fluid is clearly seen In the overall response of the tIssue. 
In this regard it is shown that the extraction of the two least dominant time constants, by backward 
projectIOn of the experimen tal data curve of gas uptake is likely to confuse the numerical evaluation of the 
phYSIcal parameters of the system. In an appendix, the problem of dIffUSIOn straIght through a tissue slice IS 
solved at the asymptotic stage, before steady state is reached. The resulting expressIOn predicts the bypassing 
of cells by the diffusing gas and shows how the parameters cannot relIably be determined. (Au thor's abstract) 

756. 
HENNESSY, T.R. 

Inert gas diffusion in heterogeneous tissue II: with perfusion. 
Bull. Math. Biophys. 33:249·257; June 1971. 

In thIS paper, a tractable mathematical model IS proposed to descnbe transIent mert gas dIffUSIOn m hetero· 
geneous tIssue WIth perfUSIOn controllIng gas mput to the cellular regIOn. The correspondIng solutIOn of 
overall mass uptake of the mert gas IS derIved exactly and should be useful m mterpretIng washout curves 
from partIcular tIssue zones, whether there IS any mteractIon with cellular diffUSIOn or not. It IS shown that 
the solutIOn contaIns effectively nearly all models hItherto proposed to deSCrIbe gas uptake m tissue. How· 
ever, some mdicatIon IS given of a possible situatIOn where perfUSIOn, extra·cellular and cellular dIffUSIOn will 
need to be treated separately. (Author's abstract) 

757. 
HESS, R.T. and D.B. Menzel. 

Effect of dietary antiOXidant level and oxygen exposure on the fine structure of the proximal 
convoluted tubules. 

Aerosp. Med. 42:646·649; June 1971. 

Rats fed varymg levels of the antIOXIdant vltamme E and vltamm A were exposed to ambIent aIr or 1000/<, 
oxygen at 600 mmHg pressure. When the proxImal convoluted tubules were exammed, ultrastructural changes 
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were found In au-exposed animals associated WIth dietary vitamin levels. All oxygen-exposed ammals showed 
an Increased number of lipid bodies regardless of the diet. AnImals depleted In VitamIn A were the most 
effected by oxygen exposure, but It was not possible to resolve which changes were attributable to oxygen 
tOXICity. (Authors' abstract) 

758. 
HESSER, C.M., J. Adolfson and L. Fagraeus. 

Role of CO2 in compressed-air narcosis. 
Aerosp. Med. 42: 163-168; Feb. 1971. 

Compressed-au narcosIs was analyzed into mtrogen and carbon dioxide components by comparing the effects 
of a vanety of CO2 partial pressures in air at 6.0 ATA with the same partial pressures In O2 at 1.3 ATA. The 
Inspued O2 pressures were approximately 1.2 ATA In both conditIOns, whereas the mspued N'2 pressures 
differed by 4.7 ATA. The parameters examined were alveolar C02 tension and performance responses as 
determIned by the Moede perceptual-motor ability test and the Stroop decisIOn stress sensitivity test The 
results indicate that (1) the CO2 component is negligible at alveolar CO2 tensions below 40 mmHg, and 
(2) high alveolar N2 and CO2 pressures are simply additive in their effects on performance. In contrast, when 
related to the Inspued gas tensions, the changes in performance mduced by raising the N 2 and CO2 pressures 
simultaneously were greater than the anthmetIc sum of the changes Induced by either gas alone. (Authors' 
abstract) 

759. 
HESTER, R. 

The Hills alternative to naval decompression concepts: A critical review. 
U.S. Nav. Submar. Med. Cent., Rep. SMRL 620, vii + 46p. Mar. 24, 1970. 

The problem here was to evaluate the thermodynamic and kmetIc approach to decompressIOn proposed by 
B.A. Hills [A thermodynamic and kinetic approach to decompressIOn sickness. Adelaide, Australia, Libraries 
Board of South Australia, 1966). This paper is limited to a critique of the theoretical system. The approach 
by Hills IS based upon two hypotheses. (a) mert gas transport IS limited by diffusion in a single radial model 
of extra-vascular tissue and (b) nucleation and phase equilibration between dissolved gas and gas in silent 
bubble effectively preclude supersaturation in excess of 74 mmHg. Actually, two different models, not always 
clearly distinguished, are presented. One, expounded in theoretical analysis IS concerned with gas concentra
tion In a certaIn average sense over the extra-vascular space. The other, used for his proposed optimum 
decompressIOn method presumes a restraint on point tensIOns to 74 mmHg over the diffUSIOn field is neces
sary to preclude nucleation. Numencal evaluation of transient tension gradients is prohibitively complicated, 
except by a computer; which effectively limits evaluation to expenmental tests of computer generated ascent 
formats. Merits of the approach, however, do not necessarily depend upon the theoretical JustificatIOn offered 
by the author. It is possible that decompressIOn formats generated by the theory are safer and, under certain 
conditions, require less ascent time, when compared with conventional diving tables. A simple approxImate 
model is presented by the author, based upon Hills' hypotheses, which retains the average extra-vascular 
tension concept, and which should yield near-optimum schedules. Application is simple. Two important 
features of Hills' approach become evident m this model: (1) saving in ascent time which Hills claImS for his 
method is predicted only if the diver is resting at bottom and (2) the relation between ascent time and O2 
partial pressure is notably greater by this approach than by conventional diving theory. The latter property 
suggests an expedient approach to further experimen tal evaluation of the approach. The critique provides a 
perspective on and suggests guidelines for further empirical evaluation of the thermodynaInIC approach to 
decompression sickness. (Author's summary and abstract combined). 

760. 
HESTER, R. 

Criteria for bubble growth. 
In: Lambertsen, C.J., ed. Underwater physiology. Proceedings of the fourth symposium on 

underwater physiology, p.l37-143. New York, Academic Press, 1971. 

This paper examInes "silent bubble" growth in decompression from helium saturation diving. The old theory 
is that gas in blood and tIssues can be considered as remaining in solutIOn and that super saturation can exist 
at certain levels for short tIme intervals, and that when bubbles do form symptoms are associated. The most 
fundamental gap in our knowledge of decompression sickness is the exact nature of the relationship between 
effective desaturation rates and production of symptoms. It may be that phase equilibnum rather than tissue 
supersaturation with gas is the relevent condition in decompression sickness. The argument m favor of the 
silent bubble hypothesis is convincing although difficult to prove because the response of the whole organism 
to reduced pressure is a complex psychobiophyslcal process. (CWS/BSCP) 
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761. 
HIGGINS, L.L., D. Knox and W.W. Simmons. 

Acoustic bubble detection: acoustic-optical imaging techniques for decompression studies. 
Redondo Beach, Cal., TRW Systems Group, Rep. 12833-6006-RO-OO, 133p. Mar. 31, 1971. 
(AD 723,596) 

The acoustic-optical imaging process utilizes Bragg diffraction of light by a beam of sound to produce an 
optical image of an acoustically irradiated object. Inasmuch as many materials which are quite opaque to light 
are, to varying degrees, transparent to certain acoustic frequencies the technique offers the possibility of 
visually examining the internal structure of optically opaque bodies. The imaging of internal features is made 
possible by the fact that different materials and structures often have different acoustic characteristics, thus 
causing the sound to be reflected, scattered, absorbed and diffracted. These factors cause perturbations in the 
acoustic wavefronts which are transformed in the light-sound interaction into a visual image, in real time, 
which may be observed by eye, photographed by a camera, or processed by other conventional optical 
methods. In addition to bubble detection acoustic-optical imaging techniques appear to be applicable to a 
wide range of diagnostic procedures and methods of medical instrumentation where the ability to observe 
internal structures is of significance. (Authors) (GRA) 

762. 
HILLS, B.A. 

Linear bulk diffusion into heterogeneous tissue. 
Bull. Math. Biophys. 30:47-59; 1968. 

In this paper an expression IS derived which describes the transient overall uptake of an mert solute by a 
section of tissue excised with parallel faces and placed upon an impermeable base. The approach diverges 
from the conventional analyses for perfused tissue (Morales and Smith, Bull. Math. Biophysics, 6, 125-141, 
1944; 7, 47-99, 1945) because the extravascular zone is regarded as a heterogeneous diffusion medium. 
Account for this is taken by regarding tissue as effectively composed of two phases-a continuous (extracellu
lar) phase Similar to water, and a dispersed phase compnsmg cells of irregular profile. In both phases the 
relevent mode of uptake is taken as bulk diffusion rather than surface penneation, thus emphasizing the 
in,tluence of the mternal geometry of the tissue upon its overall exchange response. (Author's abstract) 

763. 
HILLS, B.A. 

The variatIon in susceptibility to decompression sickness. 
Int. J. Biometeorol. 12(4):343-349; 1968. 

The Weibull function proVides a particularly good fit for published data demonstratmg the vanatlOn between 
indiViduals With respect to theu susceptibility to decompression Sickness. These data include the dlstribu tions 
of mlmmum bends depths for men and for goats breathmg au, and that of resting pilots for aenal decompres
sion. The correlations are shown to hold only if the Vital parameter for estimating the Imminence of symp
toms IS taken as the volume fractIOn of gas predicted to have separated from solution in umt volume of tissue. 
(©BA) 

764. 
HILLS, B.A. 

AcclimatizatIon to decompression sickness: A study of passive relaxation in several tissues. 
elm. Sci. 37(1): 109·124; 1969. 

The relaxatIOn half-time (Ph), and the proportion (/J) of stress of decaymg With time for a fixed stram, were 
measured m human and ammal cartIlage by a method slmulatmg the expansIOn of bubbles Within the tissue. 
The same parameters were measured m human and animal tendon, the blphaslc stress decay mdlcatmg that 
the load of extensIOn IS borne by two structural components of Widely dlfferemg relaxation times. An 
analysIs of data for the acclimatizatIOn of caisson workers to compressed au work gave values of TY2 and ~ 
SimIlar to those for tendon. AcclimatizatIOn to decompressIOn Sickness IS conSIStent With a theory of Simple 
mechamcal hysteresIs, whereby alternative expanSIOns and contractIOns of a bubble can result m succes~lvley 
lower pressure differentials bctween tissue and the gas separated from solutIOn. If thiS IS the true mechamsm, 
then the work adds two quantitative parameters to the list of pomts mdlcatmg tendon as the tissue typc 
responSible for marginal symptoms of decompres'lOn Sickness (©BA) 
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765. 
HILLS, B.A. 

A quantitative correlation of conditions for the occurrence of decompression sickness for aerial 
and underwater exposures. 

Rev. Physiol. Subaquatique Med. Hyperbare 1(4):249-254; 1969. 

Expressions of conditions for the occurrence of decompression sickness are derived from basic physico-chemi
cal principles which provide a correlation of aerial and underwater exposures appreciably better than any 
obtainable by the popular concept of a decompression ratio. The relative magnitude of errors is shown to be 
of the order of 30% by the latter compared with 3% by the thermodynamic approach. This improvement is 
based upon the concept that one must consider the worst possible occurrency in the critical Ilssue type(s) 
when estimating the imminence of symptoms of decompression sickness. In a system where nucleation of the 
gas phase is a random process, the relevant case is one where the fully-nucleated zones are in phase equilib
num with the tissue. The experimental data analyzed has been selected to isolate the problem of finding a 
realistic method of expressing individual susceptibility quantitatively from that of providing suitable transient 
functions to represent gas transport. (Author's abstract) 

766. 
HILLS, B.A. 

Radial bulk diffusion into heterogeneous tissue. 
Bull. Math. Biophys. 31:25-34; 1969. 

An expression is derived which describes the transient distributIOn of solute diffusing into heterogeneous 
tissue from a fully-stirred cylindrical regIon in which there has been a step change in solute concentration. 
This IS envisaged as a model for the uptake of drugs by vessel walls, although the same approach has been 
extended for estimating the mode of total uptake of substances by annular specimens of tissue. Tissue IS 
regarded as effectively composed of two phases-an extracellular (continuous) phase, similar to water, and a 
dispersed phase comprising cells of irregular profile. In each phase the relevant mode of uptake is taken as 
bulk diffUSIOn rather than the permeation of a surface membrane. (Author's abstract) 

767. 
HILLS, B.A. 

Thermodynamic decompression: an approach based upon the concept of phase equilibration in 
tissue. 

In: Bennett, P.B. and D.H. Elliott, eds. The physiology and medicine of diving and compressed 
aIr work, p.319-356. Baltimore, Williams and Wilkins, 1969. 

"According to the thermodynamic hypothesis, staging IS advocated following any dive from which immediate 
decompression to atmospheric pressure could cause a volume of gas to separate from solutIOn which is in 
excess of that required to produce the critical deformation pressure necessary to provoke marginal symp
toms." 'Thus, for the 'worst possible' case, the fastest elimination of the excess gas should be effected by 
adjusting the pressure of the diver continuously such that his cntical tissue type is maintained Just on the 
brink of a phase change." There are a number of questions which must be answered before the model IS 
realistic: the number of tissue types involved; whether the separation of the gas phase from solutIOn in tissue 
is determined by critical supersaturation, is rate-limited by the transfer of gas molecules across the gas-tissue 
interface, or very rapid, the relevant thermodynamic condition being one of phase equilibratIOn; and whether 
the rate-limiting process in the uptake of inert gas by tissue is blood perfusion, bulk diffUSIOn, membrane 
permeation or a combination thereof. All of these factors and many others are considered in detail by the 
author. "In conclusion it may be said that the 'thermodynamic approach,' and conventional theories of 
limited supersaturation, represent the two extreme cases for the separatIOn of the gas phase from solution In 

tissue". (CWS/BSCP) 

768. 
HILLS, B.A. 

The time course for the uptake of inert gases by the tissue responsible for marginal symptoms 
of decompression sickness. 

Rev. Physiol. Subquatique Med. Hyperbare 1(4):255-261; 1969. 

The equatIOn denved In the preceding paper [see fulls, B.A., A quantitative correlation of conditions for the 
occurrence of decompression sickness, etc.] IS applied to experimental no-stage dives used to determine the 
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time course for the uptake of inert gases by the critical tissue types. This empirical function is then compared 
with theoretical expressions and found to correspond most closely to that based upon a model of radial 
diffusion of inert gas from a capillary. This holds for divers performed using both air and helium-oxygen 
mixtures. The time functions predicted by this model are then calculated for various exercise levels and 
shown to be consistent with tissue geometry and changes associated with increased vasodilations. Inert gas 
elimination is discussed and treated as a case very different to uptake when accompanied by decompression. 
(Author's abstract) 

769. 
HILLS, B.A. 

An assessment of the expression C=Q[I-exp(-PS/Q)] for estimating capillary permeabilities. 
Phys. Med. BioI. 15(4):705-713; 1970. 

A critical analysis is made of the above expression for estimating capillary permeabilities from data for the 
transient exchange of inert substances with blood. It is concluded that the equation is based upon an 
extrapolation of steady-state conditions which introduces large errors, unless used over the residence tIme of 
blood in a capillary. The use of PS as a general mdex of tissue permeability to be compared WIth Q in 
assessing the factors controlling blood-tissue exchange is shown to be potentIally misleading. (Author's 
abstract) 

770. 
HILLS, B.A. 

Gas-induced osmosis as an aetiologic agent for inert gas narcosis, gouty arthritis and aseptic 
bone necrosis induced by exposure to compressed air. 

Rev. Physiol. Subaquatique Med. Hyperbare 2(1):3-7; 1970. 

The implications of body water movement are dIscussed 10 detail and suggested as an aetiologic stage in the 
inceptIOn of inert gas narcosis and, possibly, gouty arthritis caused by exposure to compressed air. Osmosis 
mduced by differential gas concentrations IS proposed as a likely mechanism for the water shifts and the 
results are summarised of basic experiments undertaken to test this premise together with others designed to 
detect early changes in bone and any transient nature of anaestheSIa. The conclUSIOn is reached that all three 
syndromes may be caused by the compression and not the decompression as generally assumed for the 
inception of aseptic bone necrosIs. (Author's abstract). 

771. 
HILLS, B.A. 

Predicting the occurrence of oxygen convulsions. IV: A fundamental study of the distribution 
of molecular O2 under normobaric conditions. 

Alverstoke, England, Roy. Nav. Physiol. Lab., Rep. 5-70, 14p. 1970. 

ExpreSSIOns are denved for the overall oxygen consumptIOn and the O2 penetration depth mto a tissue 
section in terms of the basic parameters of the system under steady-state condItions. The approach differs 
from many previous analyses 10 so far as the oxygen molecules are regarded as reaching their sites of chemical 
assimilation by diffusion through extracellular fluid followed by bulk diffUSIOn into megular cells of signifi
cantly lower permeabilIty. ThIs "two-phase" model would seem to be compatible WIth the major expen
mental features of steady-state respIration, and gives a ratIo of cellular to extracellular dIffUSIOn coeffiCIents 
of the same low order as that found for mert gas under transient condItions. The greater oxygen penetratIOn 
predicted by thIS model IS discussed in relatIOn to the survival of ischemIC tIssue and IS shown to be consIstent 
with data for myocardial infarction. (Author's summary) 

772. 
HILLS, B.A. 

RespiratIOn of tissue as a medium of heterogeneous permeabilIty. 
Bull. Math. Biophys. 32:219-235; 1970. 

ExpreSSIOns are denved for the overall oxygen consumptIon and the O2 penetratIOn depth into a tIssue 
section in terms of the base parameters of the system under steady-state conditIOn. The approach dIffers from 
many previous analyses 10 so far as the oxygen molecules are regarded as reaching theIr sites of chemical 
aSSImilatIOn by diffusion through extracellular flUId followed by bulk dIffusion mto megular cells of slgmfi
cantly lower permeabIlIty. ThIs "two-phase" model would seem to be compatible with the major experi
mental features of steady-state respiratIOn, and gIVes a ratIO of cellular to extracellular diffUSIOn coefficICnts 
of the same low order as that found for mert gases under tranSIent condItIOns. The greater oxygen penetratIOn 
predicted by thIS model IS dIscussed in relatIOn to the survival of IschemIC tIssue and IS shown to be consIstent 
WIth data for myocardial mfarctIOn. (Author's abstract) 
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773. 
HILLS, B.A. 

Vital issues in computing decompression schedules from fundamentals. 
I. Critical supersaturation versus phase equilibration. 
Int. l. Biometeor. 14(2): 111-113; 1970. 

(Also published as Roy. Nav. Physiol. Lab. Rep. 4-70) 

A general review has been made of the vital issues which must be answered before any equatton for predicting 
the occurrence of decompression sickness can be derived from fundamental physical and physiological experi
ence. The evidence for the presence of a gas phase during a decompression which proves asymptomatic is 
discussed in detaIl. This quenes the basic assumption inherent in calculation methods underlYing the standard 
dlVlng tables that there is a cnticallimit to the true supersaturation of a tIssue by gas beyond which cavitation 
occurs. The eVIdence would seem more compatible WIth the formation of this gas phase for a much lower 
degree of supersaturation, If any, Its presence not becoming manifest as symptoms during decompressIOn 
proVIded its relattve volume IS not permitted to exceed a pain-provoking threshold. (Author's abstract) 

774. 
HILLS, B.A. 

Limited supersaturation versus phase equilibration in predicting the occurrence of decompres
sion SIckness. 

Clin. SCI. 38:251-267; Feb. 1970. 

Three expenments have been deSIgned to test the following assumptIOns underlying the conventional methods 
for calculating decompressIOn schedules: (a) that there is a critICal limit to the supersaturation of a tissue by a 
gas, and (b) that no gas IS formed in the tissues of a subject who does not develop symptoms of decompres
sion SIckness. When decompression time was titrated by cutting back upon the time spent at vanous last 
stops, It was found that a last stop at a depth of 30 ft was more effective than one at 20 ft, which was, in 
tum, more effective than one at the conventional last stop at ten ft for each of five schedules. These trials 
mvolved fourteen goats and 486 exposures. In a second method, an exposure was selected for each anImal 
from whIch the "titrated" stop was now the only one required; but the results were inconclusive since the 
mterval of uncertain diagnosis was now of comparable order of magnitude to the total decompressIOn time. In 
a tlurd method, symptoms could not be induced in three goats, which had just completed marginally safe 
decompressions, by exposure to high-intenSIty ultrasound whose energy would be expected to cause the tissue 
to exceed any hypothettcal metastable limit to supersaturation. It was concluded that it IS far more likely that 
the quantity of gas separating from solution determines the imminence of decompressIOn SIckness rather than 
its mere presence as determined by a critical limit to supersaturatIon. This is discussed in relation to modify
ing the diving tables, and the serious implication that conventional schedules are really treating a gas phase in 
the tissues which does not give rise to symptoms due to the remaining compression afforded by the stopping 
pressures, rather than preventing the separation of gas from solu tion in tissue. (Au thor's abstract) 

775. 
HILLS, B.A. and C.M. Hughes. 

A dimensional analysis of oxygen transfer in the fish gill. 
Resp. Physiol. 9: 126-140; May 1970. 

Various parameters of the gill of the small-mouthed black bass have been plotted on log-log coordinates and 
shown to be related to the size of the fish as SImple power functions of the mass. These, and prevIOusly 
determmed relationships, have then been used In a dimensional analysis of oxygen transfer from water to 
blood whIch correlates partIcularly well on the basis that water flow between the secondary lamellae is 
laminar - a result in direct agreement with pressure: flow studIes. The same analysis indicates that blood flow 
is counter-current with respect to water flow. It would also suggest that the resIstance afforded by convectIVe 
transfer of gas in the water may account for as much as 80-90% of the total impedance to the transmission of 
oxygen between water and blood. (Authors' abstract) 

776. 
HILLS, B.A. 

Concepts of inert gas exchange in tissues during decompression. 
In: Lambertsen, C.l., ed. Underwater physiology. Proceedings of the fourth symposium on 

underwater physiology, p.115-122. New York, Academic Press, 1971. 

Tendon was the avascular tissue selected for study for gas formation during decompression. Gas has much 
higher electrical resistivity than tissue, and therefore the separatton of any gas from solution should change 
the transtissue resistance. The tail of the rat was chosen as the ttssue to be monitored conductometrically. 
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First the rat was exposed to a particular breathing mixture (air, He-02 or N20-02) for six hours, killed within 
30 seconds and its tail was cut off, mounted on a tray attached to the end plate of a small pressure chamber 
to which were attached electrode leads. The two thin platinum electrodes were slipped beneath the skin on 
opposite sides, and the preparation slid into the barrel of the chamber. The chamber was transferred to a 
constant temperature water bath (37.S°C) and the electrical resistance monitored during decompression from 
ambient pressure. "The results indicate that the gas phase forms during decompressions to pressures which 
differ from those predicted on the basis of phase equilibration by no more than 50-100 mmng, while they 
differ by 230-290 mmHg from those predicted on a supersaturation basis." The evidence also "indicates that 
the gas phase is present following decompressions involving far smaller pressure changes than any known to 
give rise to symptoms, and hence, during those decompressions based on conventional supersaturation theo
ries". (CWS/BSCP) 

777. 
HILLS, B.A. 

Gas-induced osmosis as a factor influencing the distribution of body water. 
Clin. Sci. 40:175-191; 1971. 

Two methods have been used to determine whether differences in gas concentrations between adjacent 
regions of tissue can induce osmosis. In a steady-state experiment water has been shown to move in the 
direction of increasing gas concentration across gross sections of excised tissues such as bladder and peri
toneum. In a second experiment it was found that more water was retained in subcutaneous pockets of saline 
saturated with a soluble gas (nitrous oxide or ethylene) than was retained in a control pocket saturated with 
nitrogen and simultaneously monitored in the same rabbit. A value of the reflexion coefficient for nitrous 
oxide has been estimated from the results of the experiments with the gross tissue sections and shown to be 
compatible with those known for non-gaseous solutes by extrapolation with respect to molecular size. The 
significance of possible osmotic effects due to transient gas concentration gradients are discussed in connec
tion with dry joints, aseptic bone necrosis in caisson workers and inert gas narcosis, the approach offering a 
quantitative correlation of narcotic potency by a simple physical mechanism. The steady-state gas concentra
tion gradients which arise in tissue as a result of metabolism are suggested as a third driving force in 
homeostasis but, unless larger reflexion coefficients can be demonstrated, this effect would only appear to be 
Significant for inspued oxygen partial pressures appreciably-greater than normal. (Author's summary) 

778. 
HILLS, B.A. 

Vital issues in computing decompression schedules from fundamentals: II. Diffusion versus 
blood perfusion in controlling blood: Tissue exchange. 

Int. J. Biometeorol. 14(4):323·342; 1971. 

A continued review of the vital Issues which must be answered ill denvmg equations for predicting the 
imminence of decompressIOn Sickness [m mammals] from fundamental physical and phYSIOlOgical reasomng. 
The eVidence IS conSidered for deciding whether diffusion O! blood perfusion bmits the rate of uptake of inert 
gases by the tissue type(s) responsible for marginal symptoms. This IS also discussed with regard to tissues of 
known anatomic identity relevant to estimatIOns of the uptake of anaesthetic agents and the measurement of 
local circulation rates. While these data mdlcate that neither process can be Ignored, the best correlation of 
decompressIOn data which can be Isolated from the effects of the other vital issues is offered by bulk 
diffusion models. The conventIOnal method for computing decompression schedules can then be considered 
as a calculatIOn techmque by which hypothetical tissues of longer "half·time" must be invoked empincally in 
order to Simulate deeper penetration of extravascular tissue by gas. (©BA) 

779. 
HILLS, B.A. 

Analysis of relative contributions to the alveolar·artenal oxygen gradient. 
Bull. Math. Biophys. 33:259·280; June 1971. 

A fundamental analysis has been undertaken of oxygen transmiSSIOn across a static mert gas With slmulta· 
neous carbon dIOXide diffUSIOn m the reverse duectlOn. The overall alveolar·arterial gradJent has then been 
denved as the Simple sum of four terms representmg shunt, ventilatlOn'perfuslOn mequalltles, membrane 
diffUSIOn, and auway diffUSIOn. The expression prOVides a mathematical framework from which to Isolate the 
net contnbutlOn of each process to the overall gradient. (OB) Aerosp. Med. Bioi) 

780. 
HILLS, B.A. 

OsmosIs mduced by mtrogen. 
Aerosp. Med. 42:664·666; June 1971. 
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An experiment is described which demonstiates that nitrogen can "pull" water away from helium when their 
solutions in saline are separated by excised sections of articular cartilage. Measurements of these gas-induced 
osmotic pressures are made under steady-state conditions with the whole system at a uniform hydrostatic 
pressure equivalent to 850 feet of sea water. The findings are considered particularly significant to the 
etiology of hyperbaric arthralgia with implications regarding the mechanism for aseptic bone necrosis in divers 
and caisson workers. The hyperbaric aspects of gas-induced osmosis in certain other tissues are also discussed. 
(Author's abstract) 

78l. 
HILLS, B.A. 

Decompression sickness: a fundamental study of "surface excursion" diving and the selection 
of limb bends versus CNS symptoms. 

Aerosp. Med. 42:833-836; Aug. 1971. 

The total decompression time of goats has been titrated using the standard Naval schedule both with and 
without interposing an excursion towards the surface between the exposure and the decompression. For a 
dive of 30 mins to 170 ft it was found that a surface interval of one min had no sigmficant effect. For greater 
exposures it was found that there was a threshold depth for the excursion interval separating CNS from limb 
bends as the symptoms arIsmg during subsequent titration of the decompressIOn. The results are discussed in 
relation to emphasizing the fundamental inadequacies of conventional supersaturation theories of decompres
Sion sickness. The surface eXCUISIon is suggested as a very useful model for studymg the treatment of CNS 
symptoms. (Author's abstract) 

782. 
HIRSCH, E.F. 

Subaquean constructIOn at the St. Louis Bridge initiates caisson disease. 
Proc. Inst. Med. Chicago 27:297-298; Sept. 1969. 

Tbts IS a brief iustoncal account of caisson disease as experienced m the building of the St. LOUIS Bridge under 
the direction of the great engIneer, J.B. Eads, around 1870. The occurrence of the bends resulted in the 
employment only of workers in good physical condItIons, and the reductIOn of work periods to three daytIme 
shifts of two hours each. Even so, there were 114 cases of caisson dIsease and 14 deaths. It was the first 
occurrence of thIS on record in the Umted States. The nature of the disease was recognized by Dr. Jammit, 
who advised the use of graduated decompression. (MFW /BSCP) 

783. 
HOE, R.F. 

Underwater wireless communication. 
In: Equipment for the working diver. Symposium proceedings. February 24-25, 1970, 

Columbus, Ohio, p.299. Washington, D.C., Marine Technology Scoeity, 1970. 

Tbts paper was not received in time for publication m the proceedings. From the brief dIscussion it would 
seem that It concerns a wueless communication deVIce designed to be used at various depths, and in both salt 
and fresh water, provided the terminals are matched with the unpedance conditions encountered. IntelligIbili
ty was from 60-90 percent; testmg was based on the Harvard Word List. (MFW/BSCP) 

784. 
HOF, D.G., J.D. Dexter, and C.E. Mengel. 

Effect of circadian rhythm on CNS oxygen toxicity. 
Aerosp. Med. 42: 1293-1296; Dec. 1971. 

The CIrcadian rhythm m susceptIbility to oxygen toxIcIty seIZures was investigated by usmg six groups of 20 
male Sprague-Dawley rats 001-196 gm). The animals were gIVen standard chow, exposed to standard dIUrnal 
conditions of light (0700-1900 hrs) and dark 0900-0700 hrs) and fasted for 15-16 hrs prior to exposure to 
hyperbaric oxygen. The anImals were placed m a previously oxygen flushed chamber and raIsed to 60 psi 
(gauge) oxygen at a rate of 2 psi/min. Time of exposure was started with attainment of 600 psi. End pomt 
was first convulsion. The animals' weights were equally distributed within the groups and the groups were 
defined by hour of exposure (0100-0300 hrs, 0700-0800 hrs, 1000-1100 hrs, 1300-1400 hrs, 1500-1600 hrs 
and 1900-2000 hrs). Time of exposure in minutes prior to seizure was significantly longer m those exposed at 
0700-0800 hrs and 1000-1100 hrs than m the other four groups (P<o.005). There was no relationshIp 
between animals' weights and time of exposure to seizures. All R values were negative, and the highest R 
value was -0.35. These data suggest a definite circadian rhythm in susceptIbilIty to oxygen toxicity seizures, 
and that previous protective experiments must be evaluated m light of these observations. (Authors' abstract) 
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785. 
HOKE,B. 

Physiologic processes as applied to problems of diving. 
In: Scripps Institution of Oceanography. Human performance and scuba diving. Proceedings of 

the symposium on underwater physiology, La Jolla, Cal., April 10-11, 1970, p.35-50. 
Chicago, The Athletic Institute, 1970. 

This paper is divided into two sections. The first deals with problem areas and preventive objectives: A. Com
pression-I. Squeeze, 2. Compression arthralgia; B. Decompression-I. Altemobaric vertigo, 2. Overexpansion 
of lungs, 3. Decompression sickness and bubble formation; C. Oxygen at high pressure-I. Acute central 
nervous system toxicity, 2. Pulmonary oxygen toxicity, 3. Hematologic changes; D. Inert gas at high pres
sure-I. Nitrogen narcosis; E. Pulmonary ventilation-I. Hypoxia, 2. Hypercapnia; F. Thermal balance-I. Ex
cessive heat loss. The second section deals with underwater stressors: I. Immersion in cold water; 2. Oxygen at 
high pressure; 3. Inert gas at high pressure; 4. Increased carbon dioxide; 5. Decompression and buble forma
tion; 6. Increased density of breathing media; 7. Forced muscular exertion; 8. Confinement and isolation; 
9. Darkness and danger. The author poses this question: "Would the rate of uptake and elimination of gas in 
the body be influenced by the psychophysiologic response to the meaning of a given situation to the 
individual diver?" He states that "the integration of the different physiologic processes of importance in 
diving is a highly complex phenomenon, but one which must be kept in mind dunng the study of diving 
physiology". (From author's text) 

786. 
HOLLAND, J.A. 

Discussion of disseminated intravascular coagulation in decompression sickness. 
U.S. Nav. Submar. Med. Cent., Rep. SMRL 585, 12p. June 20,1969. 

The etiology of decompression SIckness is discussed from the pomt of view of its historical development from 
1670 (Robert Boyle) to the present. A number of authors are cited who have called attention to circum
stances unexplained by the bubble theory, and pointing to the existence of other mechanisms in the produc
tion of decompression sickness. The concept of disseminated intravascular coagulation (DIC) IS one of the 
mechanisms which has been receiving much attention as a possible coexisting condition in at least some of the 
cases of decompression sickness. DIC is a transient coagulation occurring in the flowing blood throughout the 
vascular tree which may obstruct the microcirculation. It involves the transformation of fibrinogen to fibrin; 
it includes the agglutination of red blood cells, and sticking of platelets. It is often seen in cases of shock. 
Further development of these theories may lead to new forms of therapy for decompression sickness. An 
extensive bIbliography (124 items) is included. (Author's abstract) 

787. 
HOLLIEN, H. and R.F. Coleman. 

Diver-to-diver speech intelligibility of underwater communication systems. 
J. Acoust. Soc. Amer. 46(1,Pt.1):115-116;Jan.1969. 

Abstract only. This experiment was conducted at the Naval Research Laboratory's Underwater Sound Refer
ence Division at Bugg Springs. Two DIeORS were used; in the first was a diver/talker, and m the second, two 
diver/listeners. The test was made in 30 feet of water, and the talker and listeners were 30 feet apart, back to 
back. Four of the units produced means scores ranging from 57% to 64%. It was concluded (1) that communi
cation systems currently available do not allow for adequate underwater vOIce communicatIon and (2) that no 
one type (modulated, hard line, or acoustIc) is superior to the others. (MFW/BSCP from authors' abstract) 

788. 
HOLLIEN, H. and J. Malone. 

On-line evaluation of three He02 speech unscramblers. 
J. Acoust. Soc. Amer. 46(1,Pt.l):82;Jan. 1969. 

Abstract only. EvaluatIOn of this equipment was made for the purpose of making a selection for use m 
SeaLab 3; for this reason, the experiment was carried out at a simulated depth of 600 feet, m a helium-mtro
gen-oxygen breathing mixtJIre. Results mdlcated that, while the speech processmg systems achIeved substan
tIal improvement in mtelligibilIty, really satIsfactory vOIce commumcatlOn was not prOVIded. (MFW/BSCP 
from authors' abstract) 
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789. 
HOLLIEN,H. 

Underwater sound localization: preliminary information. 
J. Acoust. Soc. Amer. 46(l,Pt.l): 124-125; Jan. 1969. 

Abstract only. The senes of studies was begun WIth the development of Diver Auditory Localization System 
(DALS), which consists of five eight-foot arms, under which is hung the diver's chair. The diver's head can be 
held stationary or permitted to move while hiS body remains statIOnary. In the first expenment, the divers' 
heads were mobile, and signals were presented randomly from each of the five transducers. Results showed 
unexpected localization ability. The mean correct scores for the four different signals were: (1) 250 Hz: 
52.7%; (2) 1 kHz: 37.3%; (3) 6 kHz. 24.0%; (4) nOise: 57.3%. The expenment took place at the Naval 
Research Laboratory's Underwater Sound Reference DiviSIOn at Bugg Spring. (MFW/BSCP from author's 
abstract) 

790. 
HOLLIEN, H., J. Brandt, and D. Dew. 

Man's performance in the sea seminar. 
Gamesville, Fla., Univ. Fla., Commm. Sci. Lab., Rep. CSLjONR 26, 9p. Sept. 15, 1969. 

The purpose of the 1969 Communication SCiences Seminar on Man's Performance in the Sea was to informa 
and stimulate young workers of high research potential With respect to appropnate research concepts, deSign 
and methodology- and current oceanographic projects. The focus of the seminar was on man's performance m 
the sea, and it was developed with respect to five major areas of underwater research: perceptIOn, physiology, 
work performance, communication and habitats. Each faculty or lecturer reviewed hiS past and current 
research programs and/or field projects, his current philosophies and approaches, and hiS plans for future 
undersea projects and/or research. Special attention was gIVen to areas of cntlcally needed development and 
research. AdditIOnal tOPICS conSidered by the faculty were: (a) problems in the deSign of basic and applied 
research; (b) research methodologieS-With special reference to the problems encountered in carrying out 
underwater development and research projects (c) baSIC and special equipment for undersea investigatIOns, 
(d) problems m origmatmg appropnate investigational programs, and (e) problems m carrymg out research on 
limited funds and restricted environments. Enrolment was limited to about 35 individuals who had some pnor 
training in areas related to the seminar and who mtend to pursue careers in appropnate research areas These 
included immediate pre- and post-doctoral students as well as other young men and women working on 
relevant projects at UnIversity, industrial and mIlitary laboratories. (Authors' summary) 

79l. 
HOLLIEN, H. and G. Tolhurst. 

A research program in diver communication. 
Nav. Res. Rev. 22:1-13. Dec. 1969. 

The authors give a concise survey of the program underway at the Communication Sciences Laboratory at the 
University of Florida, supported by the Office of Naval Research and the Deep Submergence Systems 
Program, to aquire basic knowledge of the field of diver communication in four areas: "The first relates to the 
study of man's ability to produce intelligible speech under the constraints he encounters as a diver. The 
second is the study of man's auditory reception underwater. A third area of investigation concerns under
water speech propagation and the various effects of bottom-surface and thermocline wave guide channels, 
distance, fIltering, masking and other distorting underwater characteristics on speech intelligibility. The 
fourth area focuses on the analysis and appraisal of various types of underwater communicators and habitat 
communication systems. In the habitat, of course, the emphasis is on the evaluation of electronic systems that 
reduce speech distortion resulting from exotic gas breathing mixtures usually experienced in these diving 
conditions. Another part of this area IS the analysIs and appraisal of divers' voice commUnIcatIOns systems." 
(From authors). 

792. 
HOLLIEN, H., R.F. Coleman, C.L. Thompson and K. Hunter. 

Evaluation of diver communication systems under controlled conditions. 
In: Undersea Technology Handbook, Chapter 11. Arlington, Va., Compass Publications, 1970. 

The purposes of the research were (1) to develop methods for evaluating the performance of underwater 
communication systems and (2) to make comparative evaluations of those systems currently available (both 
military and civilian) .... Underwater communicators of essentially three types were evaluated: (a) modulat-
ed .. (b) acoustical ... and (c) hard line ... The most significant finding was that all of the evaluated com-
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municators transmitted speech with somewhat low intelligibility; secondary rmdings indicated that the type 
of muzzle and regulator employed with a communication system contributes substantially to the level of 
intelligibility .... (From authors' summary) 

793. 
HOLUEN, H., J.L. Lauer and P. Paul. 

Additional data on underwater sound localization. 
J. Acoust. Soc. Amer. 47(1,Pt.1):127-128;Jan.1970. 

Abstract only. Three experiments were carried out to test the theory that humans cannot localize sounds 
underwater at the Naval Research Laboratory Underwater Sound Reference Division facility at Bugg Spring. 
Divers were placed in the diver auditory localization system (DALS) at 40 feet. In the first experiment, 17 
divers, who could move their heads, obtained mean correct scores of 44%. Results were very similar when the 
divers could not move their heads. In the third study, divers were given localization training, in that they were 
informed as to the correctness of their responses. A subsequent test showed 30% improvement. (MFW /BSCP) 

794. 
HOLUEN, H. and E.T. Doherty. 

Speech intelligibility of diving masks and mouthcups. 
J. Acoust. Soc. Amer. 47(l,Pt.1):127;Jan. 1970. 

Abstract only. Excerpt quoted: In order to speak underwater, scuba divers ordinarily must replace their 
mouthpieces with some sort of muzzle, mask or helmet. The addition of such cavitites to the vocal tract 
usually results in distortion to the speech signal. Accordingly, it was the purpose of this research to investigate 
variation in divers' speech intelligibility resulting from the use of such devices. Included in this evaluation 
were all commercially available units, plus several prototypes; they were (a) mouthpieces, (b) mouthcups, 
(c) full face masks, and (d) helmets. All units were evaluated under similar conditions. Two studies were 
carried out. In the first, diver's speech intelligibility was assessed by standard procedure for five units at 
simulated depths from ().1Q0 feet. The second was carried out for all units in 12 feet of water. Data showed 
considerable variability. One mouth cup and the helmets produced highest intelligibility. 

795. 
HOLUEN, H. and H. Rothman. 

Exhibit of results of research on underwater speech and hearing problems. 
Gainesville, Fla., Univ. Fla., Comrnun. Sci. Lab., Rep. CSL/ONR 28, 2Op. Mar. 18, 1970. 

An exhibit entitled Results of Research on Underwater Speech and Hearing Problems was presented by the 
Communication Sciences Laboratory at the Scientific ExhIbits of the 45th Annual Convention of the 
American Speech and Hearing Association, 12-15 November, 1969. The exhibit featured several areas of 
research relative to diver communication; it won the First Award for SCIentific Ment and the Second Award 
for Excellence of Presentation. The exhIbIt was organized so that each panel or group of panels descnbed an 
area of underwater communicatIOn research. The approach utilized was to present a written des.:nption of 
that particular area of research accompanIed by pIctures taken in SItu, by data tables which gave the results of 
the research and by recordings which gave examples of vanous speech and communication problems. (DCD 
abstract) 

796. 
HOLUEN, H., R.F. Coleman and H. Rothman. 

Evaluation of diver communication systems by a diver-to-dIver technique. 
Gainesville, Fla., Univ. Fla., Commun. Sci. Lab., Rep. CSL/ONR 21, 17p. Aug. 1, 1970. 

ThIs investigatIOn was conducted as part of a program of research deSIgned (1) to develop several methodolo
gIes for the evaluatIOn of mver communIcation systems and (2) to carry out these evaluatIOns on avaIlable 
UnIts. The major focus of thIS report IS on a dlver-to-dIVer procedure and data resulting from the evaluatIon of 
seven mver communicatIon systems, VIZ, (a) Hard-line: Aquaphone; (b) AcoustIc Bendix and Yack-Yack, and 
(c) AmplItude Modulated PQC-Ia, PQC-2, Aquasonics 811 and AquasonIcs 420, all systems were used WIth a 
Nautilus Muzzle and a double hose regulator. Talkers were five dIvers expenenced in such tasks; lIsteners were 
SIX to eIght mvers familIar WIth the talker's speech; stImulus matenals were the Oarke 50-word multIple 
chOIce lIsts. The follOWing results were noted: (1) no single approach to dIver CommUnIcatIon (modulated, 
acoustIc, hard-lIne) completely dominated the results (2) the use of optImum (currently available, that IS) 
muzzle-regulator combinatIons, a closed set of speech matenals and procedures where talkers' speech was 
familIar to the lIsteners, all operated to Improve the intellIgIbIlIty of communIcatIon, (3) the perfonnance of 
the milItary systems was poorer than that of the commercIal ones; and (4) these systems-even when used 
optImally--stIlI do not prOVIde adequate commUnIcatIon for dIvers. (Authors' abstract) 
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797. 
HOLLIEN, H., H. Rothman, P. Hollien and G.C. Tolhurst. 

Effectiveness of work by divers with and without voice communication. 
J. Acoust. Soc. Amer. 50:131; 1971. 

Abstract only. Entire item quoted: It has been suggested that one of the factors that hampers effective work 
by divers is the lack of good communications. To test this notion, we conducted an experiment that 
alternated matched teams in a complex underwater construction task. Site of the research was Tektite 2, U.S. 
Vrrgin Islands. Two four-member teams matched in ability but unused to working with each other and unused 
to using communications systems served as subjects. The work task consisted of assembling a mini-DleORS 
(132 parts) in 20 ft oflow-visibility water. On the frrst trial, members of Team A wore Aquasonics 420 units; 
Team B had no communication gear. On the second trial (a day later), the communicators were worn by 
Team B. Time of assembly and number and type of errors constituted the objective measures. In all cases, the 
performance of the team without the communication gear was superior. It was concluded that to be 3lded by 
communication systems (1) divers must be trained in their use; (2) they must be allowed to develop appro
priate communication procedures; and (3) systems WIth better mtelligibility than those currently avatlable 
must be obtainable. 

798. 
HOLLIEN, H., C.L. Thompson and B. Cannon. 

Speech intelligibility as a function of ambient pressure and He02 atmosphere. 
Gainesville, Fla., Univ. Fla., Comm. Sci. Lab., Rep. CSL/ONR 18, 12p. Feb. 15, 1971. 
(AD 722,371) 

Speech mtelligibillty was obtained on Navy divers at sea level (in air) and at 200, 450 and 600 feet in 
helium-oxygen breathing mixtures. Subjects were personnel in training for DSSP's Sealab-3 at the Experi
mental Divmg Unit, Washington Navy Yard. A total of 46 diver/talkers were studied (28 at 0 and 200 feet, 22 
at 9 and 450 feet, and nine at 0 and 600 feet). A reasonably nonreverberent recording environment was 
provided by an enclosure fabricated from mattresses available in the chamber's sleepmg compartment. listen
ers were 15 University of Florida students trained for tasks of this nature. The combined effects of He02 
mixtures and high ambient pressures were extremely detrimental to speech intelligibility which was reduced 
by approximately 50% for each increase of 200 feet of depth. It was also found that intelligibility level 
ran kings at the surface do not predict similar rankings at depth. (Authors' abstract) 

799. 
HOLLIEN, H. 

Underwater sound localization in humans. 
Gainesville, Fla., Univ. Fla., Commun. Sci. Lab., Rep. CSL/ONR 23, 17p. Mar. 1, 1971. 

Theory and some empirical evidence are cited which predict that humans should exhibit little or no ability to 
localize sounds underwater; however, other evidence IS presented also which seems to contradict this position. 
In order to provide relevant data on the issue, a pilot study was conducted with results suggesting that man 
can localize sounds underwater-at least to some degree. Accordingly, a series of experiments were carried out; 
the first is reported here. It utilized 17 divers who were free to move their heads but not theIr bodies m an 
underwater localization task. In order to allow precision in the experiment, a Diver Auditory Localization 
System (DALS) was developed. BAsed on previous structures employed in underwater communication re
search by the author, DALS conSists of an open polyvinyl chloride (PVC) framework to which five 8.5-foot 
arms and other equipment can be attached. The five arms allow J'lacement-at ear level- of underwater 
projectors at angles (to the diver) of 0°, 45°, 90°, 270° and 315 . Subjects responded to four different 
signals-250, 1000, 6000 Hz sinusOids and thermal noise-at an SPL of 110 dB (approximately 40 dB re 
underwater hearing thresholds) by means of a specially constructed five-pOSItion underwater SWItch coupled 
to an IBM key punch on the surface. The obtamed correct mean scores were (1) 250 Hz; 51%; (2) 1 kHz 
39%; (3) 6 kHz· 33%; (4) NOise: 52% and (5) Overall: 44%. These data demonstrate that humans are capable 
of at least some primitive sound localization underwater; mechanisms are postulated that may expl31n thiS 
ability. (Authors' abstract) 

800. 
HOLLIEN,P. 

Annotated bibliography on underwater communication. 
Gainesville, Fla., Univ. Fla., Commun. Sci. Lab., Rep. CSL/ONR 29, 27p. May 1, 1970. 

This bibliography consists of III Items -- most of them annotated and some with an extensive mformatIve 
abstract - covering the field of underwater communicatIOn through 1969. For a retrospective search, thiS IS 
probably as good as any. (CWS/BSCP) 
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801. 
HOLLIEN,P. 

Annotated bibliography on underwater communication. 
Gainesville, Fla., Univ. Fla., Commun. Sci. Lab., Rep. CSL/ONR 43, 36p. Dec. 1,1971. 

This is a revised edition of the bibliography issued in May 1970. It has been brought up to date by the 
inclusion of much current (1971) material. There are 150 entries, most of which carry abstracts. This 
bibliography does not claim to be exhaustive, but it represents a good survey of the literature. (MFW /BSCP) 

802. 
HOLMES, R.F., E.E. Keller, and C.D. King. 

A carbon dioxide reduction unit using Bosch reaction and expendable catalyst cartridges. 
San Diego, Cal., Gen. Dynamics/Convair, Rep. GDC-DBD70-001, NASA-CR-1682, 67p. Nov. 

1970. 
(N71-12,333) 

The feasibility of producing an efficient and reliable flight-qualified carbon dioxide reduction unit for use in 
life support systems for long-duration and space missions has been demonstrated. A prototype reduciton unit 
utilizing the Bosch catalytic reaction and expendable catalyst cartridges was developed. The unit has two 
reactors with replaceable catalyst cartridges, each reactor having process capacity for continuous reduction of 
the carbon dioxide which would be produced metabolically by a four-man crew. Reaction was easily alter
nated between the two reactors allowing cartridge replacement without process interruption. Reaction within 
the catalyst cartridge was readily initiated and maintained. No carbon migrated from the cartridge or was 
formed by reactions outside of the cartridge. Cartridge life was approximately three days and replacement 
was a simple and clean operation. (Authors' abstract) (STAR) 

803. 
HONG, S.K., P. Cerretelli, J.C. Cruz and H. Rahn. 

Mechanics of respiration during submersion in water. 
In: Farhi, L.E. and H. Rahn Eds. Studies in pulmonary physiology: mechanics, chemistry, and 

circulation of the lung, p. 29-3S. Brooks A.F.B., U.S. Air For('e Sch. 
Aerosp. Med., Rep. SAM-TR-70-S. Jan. 1970. 

The changes in the lung volumes, the total intrapulmonary pressure (PT), the intragastric pressure (PG) and 
the total work of breathing during submersion in water to the neck level were studied in four human subjects. 
Control measurements were made with the subject submerged up to the level of the xiphOid process. The PT 
curve shifted to the nght by 16 cm H20 during submersion, while PG Increased gradually from zero to 35-45 
cm H20. Both the vital capacity (VC) and the explIatory reserve volume decreased while the tidal volume 
remamed unchanged dunng submersion. Increased m 6 VC obtamed immediately following a Valsava 
maneuver after submersion suggest that approximately 60% of the reduction m VC observed IS due to an 
increased mtrathoraclc blood volume and the rest to hydrostatic forces. The total work of breathing for a 
tidal volume of 1 liter mcreased dunng submersIOn by approximately 60%, most of it due to an mcrease in 
the elastic work. (Authors' abstract) 

804. 
HONG, S.K., Y.C. Lin, D.A. Lally, B.J.B. Vim, N. Kominami, P.W. Hong and T.O. Moore. 

Alveolar gas exchanges and cardiovascular functions during breath-holding with air. 
Honolulu, Univ. Hawaii, Seagrant 70-4, 32p. Aug. 1970. 

During four min breath-holdmg (BH) with TLC or 160 sec BH with FRC PA02 decreased continuously, 
reaching approXimately 30 mmHg at the end, while PAC02 increased during first 30 sec after which it leveled 
off at approXimately 50 mmHg. During four min BH the lung supplied 700 ml of O2 Into the blood while It 
gamed only 160 ml of CO2 from the blood, mdicating a Significant retention of CO2, Both Pa02 and PaC02 
changed dUrIng BH in a manner Similar to those of alveolar gas. (A-a)02 gradient was approximately 
10 mmHg throughout the entire BH perIod, while the usual (a-A)C02 gradient was reversed dunng BH. 
Arterial 02 content decreased by 12.5 vols % and CO2 content increased by 17.0 vols % during four min 
BH. MIXed venous O2 pressure and content approached artenal blood values toward the end of BH. On the 
other hand, mIXed venous C02 pressure and content approached arterial values after 30 to 60 sec of BH. 
ArterIal lactic aCid concentration began to mcrease slightly after two mm of BH. The systolic pressure 
increased only slightly during one to two min of BH, after which It mcreased rather sharply. The pulse 
pressure tended to mcrease toward the end of BH. The heart rate decreased by 15% wlthm 20 sec and was 
mamtamed at thiS level until the end of BH. The nght atnal and Intraesophageal pressures mcreased Immedl
atelyto and were mamtamed at 10 to 20 mmHg during BH. Cardiac outputs measured dunng one and one-half 
to two mm BH by dye-dilutIOn method were not Significantly different from those measured before BH. 
(Authors' abstract) 
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805. 
HONG, S.K., T.O. Moore, G. Seto, H.K. Park, W.R. Hiatt and E.M. Bernauer. 

Lung volumes and apneic bradycardia in divers. 
J. Appl. Physiol. 29: 172·176; Aug. 1970. 

Vanous cardiopulmonary functIOns and cardIOvascular responses dunng apnea to breaking point were studied 
in 25 male divers and 11 non dIvers (control). There was no sIgnificant difference between the two groups In 
lung volumes, maximal voluntary ventilation, maximal oxygen intake (MOl), resting heart rate, or alveolar gas 
composItion. The average duratIOn of breath holding (BH) was 15 sec longer in divers than controls. Although 
the apneic bradycardia was more pronounced during face immersion (FJ) in cold water (5°C) than during 
simple BH In air or Fl in warm water (30oC) the magnitude of bradycardia in a given apneic maneuver was 
greater by 10% in the diver than in the control. There was a signIficant regression between the maximal 
bradycardia response (6HRmax) and age In each individual. The slope of the regression line was significantly 
lower while 6HRmax for a glVen age was hIgher in the divers than in the controls. There was a slgmficant 
regressIOn between 6HRmax and RV/TLC ratio but the regressIOn lInes were not dIfferent between the two 
groups. 6HRmax was poorly correlated WIth MOJ, BH time, or % body fat. Alveolar p02 contmuously 
reached a plateau after one mm up to four min or apnea in several subjects. (Authors' abstract) 

806. 
HORTON, T.F. 

Vehicle development and operations-Canada. 
In: Marine Technology, 1970. Preprints Vol. 1, p.269-296. Washington, D.C., Marine Tech

nology Society, 1970. 

International HydrodynamICS Company Ltd. (called HYCO) of Vancouver, British Columbia, has performed a 
greater variety of commercIal work tasks than any other submersible company in the world. The PISCES class 
of manned submersibles were designed as salvage platforms, emphasiZIng a hIgh payload and heavy duty 
manipulators. As the company gained expenence and expanded its scope of operation, many new opportum
ties arose requiring unique manIpulators and tools which the company developed to satIsfy these applIcatIOns. 
ExpandIng ItS engineenng and marketing actIvities, the company has designed a number of new submersIbles 
which have been sold or leased. Currently, HYCO is manufactunng a 2,000 ft depth diver lock-out submers
ible, deSIgnated CLS-l for the Maritime Command of the CanadIan Armed Forces. (Author's abstract) 

807. 
HORVATH, S.M., F.W. Kasch, E.D. Michael, S.E. Miller and E.R. Nadel. 

Thermal equilibrium studies on men breathing helium-oxygen mixtures. 
Santa Barbara, Cal., Cal. Univ., Rep. on Contract Nonr-4222(07), 11 p. June 1968. 
(AD 726,753) 

StudIes which were conducted on divers before and after their SeaLab exposures mdicated that as a conse
quence of this exposure, a reduction in their maximal work capacity occurred and that the cost of sub
maximal work was greater. The men showed some evidences of acclimatIzatIon to cold. Additional studIes 
were made to determine the relative contributions of core and surface receptors to the maintenance of 
thermal balance. It was shown that the thermal regulatory system was directly responsive to the thermal input 
from skin and that thIS has direct application to the problems faced by divers working in cold water. Studies 
of subjects working m helium-oxygen atmospheres (1 AA) at different ambient temperatures indicated a 
marked subjective impression of greater cooling which was not borne out by objective data. Progress was 
made towards developing a system to measure body temperatures in working divers. Considerable dIfficulty 
was expenenced with tape deck systems, attempting to obtain eight hours continuous data on a single small 
spool, because battery life and power were markedly influenced by low temperatures. A new approach of 
considerable promise IS under development which would elIminate most of the problems present in the initIal 
systems. (Authors) (GRA) 

808. 
HORVATH, F., I. Rozsahegyi and F. Gruber. 

Caisson eredetu chronicus osteopathia a esipoizuletben. 
[Chronic osteopathy of the hip joint in caisson workers] . 
Orv. Hetilap. 11O(48):2815-2820; 1969. 

Seventy-two cases of primary chronic osteoarthropathy of the hip joint in decompression sickness are 
described. Excessive physical strain and the formation of intravascular and extravascular au and gas (mainly 
nitrogen) bubbles during decompression may cause tissue damage leading to avascular aseptic necrosIs in the 
femur neck and head. The authors describe the main roentgenologic findmgs. Solitary or multiple cysts with 
perifocal sclerotic degeneration appear in the femur neck and head. It is believed that insuffiCIent blood 
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supply to the tissues may cause these cystic fonnations and may ultimately lead to the gradual destruction of 
the bone tissue. Confluence of several cysts, as well as fragmentation of the bone tissue may appear in the 
roentgenologic picture during later stages of the disease. Localization of these lesions in the femur head was 
found to be more frequent (50%) than in the femur neck (32%). The authors emphasize the importance of 
tomography in the roentgenologic examination of caisson workers as the indispensable method for the 
detection of these lesions. (OLC/BSCP) 

809. 
HORVATH, F., I. Rozsahegyi and F. Gruber. 

A caisson osteoarthropathya vallizuleti localisatiojanak. rontgenmorphologiaja. 
[The radiological morphology of the localization of caisson osteoarthropathy in the shoulder 

joint] . 
Orv. Hetilap. 110(36):2090-2095; 1969. 

The authors have studied 112 cases of primary chronic osteoarthropathy in caisson workers. In 72 cases the 
disease was localized in the hip joint, in 40 cases in the shoulder Joint. This is a report on the 40 cases with 
humeroscapular localization. In chronic caisson disease air and gas bubbles, fonned in blood vessels and 
tissues during decompression, lead to impaired circulation and finally degeneration of the tissues. Hip and 
shoulder joints are the most frequent sites of these degenerative processes. The authors describe the roentgen
ologic findings in 40 cases with humeroscapular involvement. The most important feature of this destructive 
process is avascular aseptic necrosis in the proximal humeral epiphysis, leading to multiple cystic fonnations 
and gradual fragmentation of the humeral head. The entire process may remain painless until the last stages of 
the disease, when fragmentation of the bone tissue may cause painful symptoms. The authors emphasize the 
absolute necessity of periodic radiologic examinations of caisson workers, especially the use of tomography, 
in order to prevent irreversible tissue damage leading to chronic disability. (OLS/BSCP) 

810. 
HORVATH, S.M., C.A. Dawson and Y.C. Lin. 

Regional distribution of super 137 Cs in rats forced to swim in warm and cold water. 
Compo Biochem. Physiol. 37:265-270; 1970. 
(AD 729,529) 

The fractional distrIbution of 137 Cs was detennIned in rats forced to swim in wann (37C) and cold (22C) 
water. ThIs was done in order to detennine the possible effect of changes in muscle blood flow on the 
gastrocnemius muscle to arterial blood lactate difference previously observed in the cold water swimming rat. 
The results Indicated that the muscle blood flow was similarly elevated in both 22 and 37C rats at the time 
when there was a large dIfference between muscle and blood lactate only in the 22C swims. Therefore, the 
greater dIfference in lactate concentration between gastrocnemius muscle and arterial blood observed In cold 
water SWImmIng rats, cannot be accounted for by a lower muscle blood flow. (Author) (GRA) 

811. 
HORVATH, F., I. Rozsahegyi and F. Gruber 

La radiomorphologie de l'osteo-arthropathie des caissons. 
[Radiomorphology of the caisson osteoarthropathy] . 
J. Radiol. Electrol. 51 :493498; Aug/Sept. 1970. 

A study has been made of 112 cases. 40 of scapulo-humeral artIculatIOn and 72 of coxo-femoral articulation. 
The etiolOgIcal, pathogenetic factors of CaIsson SIckness facilItate comprehenSIOn of the radIology of CaIsson 
osteo-arthropathy. The technIque of tomograms IS an IndIspensable method of examinatIOn In dIagnOSIs of 
the dIsease. The authors note lustonc points of the lIterature, begInnIng WIth the first report of acute paIn of 
the extremitIes by Tnger, 1839. They sought to show the radIOlogical symptoms of CaIsson sickness WIth 
types of the scleroSIS characterIzIng the InItIal period through cystIc resorptIOn and sequestration observable 
In the termInal penod. In 40 cases the left SIde was predomInantly affected; In 31, the epIphYSIS of the 
humerus; In four the gross tuberoSIty of the humerus; In two the proxImal metaphYSIS of the humerus. 
ArthroSIS was dIagnosed 15 times In the coxo-femoral artIculatIOn and three times In the scapulo-humeral 
artIculatIOn. The great slmilanty of the clInIcal and radIOlOgIcal symptoms IS due to the fact that In most cases 
the epIphyseal artIcular surface, whIch assures the functIOn of artIculatIOn, remaInS Intact for a long penod 
although the dIsease contInues ItS slow progressIOn. PaIn IS manIfested after the artIcular surface of the head 
of the humerus becomes Incongruent because of fragmentatIon. Pnmary chronIC coxo-femoral osteopathy I; 
IS extremely varIable and ItS radIOlOgIcal symptom; conSIderably modIfIed by consecutIve arthrosIs phenom
ena. DIagnOSIs as well as exact definItIOn of the SIckness as an occupatIOnal dIsease, remaInS an Important 
problem from the >DClal POInt of vIew as well as the Interest of the IndIVIdual patIent (MP/BSCP) 
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812. 
HOUDAS, Y. and J. Colin. 

Effects sur l'homme de l'immersion dans I'eau froide. 
[Effects of immersion in cold water on man 1 . 
In: Hardy, J.D., ed. Thermal problems in aerospace medicine, p.211-216. Maidenhead, England, 

Technivision Services, 1968. 

Study of the effect of cold water immersion on man from the physiological and physiopathological aspects, 
and examination of the effect of clothing. Heat exchanges occurring in a nude subject were investigated, as 
well as those occurring in a subject clothed only in a neoprene combination, and a subject wearing a neoprene 
combinanon outside a pilot's normal clothing. Experiments were carried out in nude subjects at lSoC and on 
clothed subjects at 10 and SOc. Subjects clothed in a neoprene combination outside normal clothing could 
easily tolerate immersion at SoC for an hour. (FRL) (lAA) 

813. 
HOULIHAN, R.T. 

Rheomelanin accumulation in the blood and lungs, and hemolysis in rats poisoned by hyper
baric oxygen. 

J. Amer. Osteopath. Ass. 69: 1040; June 1970. 

PrevIous studIes have demonstrated that the en doc nne state of an animal affects ItS response to oxygen 
tOXICIty; that Increase in adrenocortical hormone production correlates with symptoms of oxygen tOXIcity; 
that convulSIOns resulting from oxygen toxicity are accompanied by a large sympathoadrenomedullary dis
charge; and that removal of the adrenal cortex or medulla diminishes the toxic effects of oxygen. In this 
study, examination of plasma and lung extracts from rats exposed to 6 atrn oxygen for 30 minutes show an 
Increased conversion of epinephrine to adrenochrome and adrenolutin, which compounds produce neurologic 
symptoms similar to those of oxygen toxicity. Sulfhydryl donors block this converSIOn, and delay the 
symptoms of oxygen toxicity. These indoles would have a convulsant effect on the brain and also have been 
shown to decrease the hemoglobIn content of whole blood. (MFW /BSCP) 

814. 
HOUSTON, J. 

Some considerations for design of underwater corrected lenses. 
In: Marine Technology 1970. Preprints, Vol. 2, p.l295-1302. Washington, D.C., Marine Tech

nology Society, 1970. 

New developments in lens design and testing as well as fIlm processing have extended the capabilIties of 
underwater photography. It is imperative to incorporate these developments into the lens design at the system 
concept level. A novel lens is used as a model to illustrate conversion from air to sea water and Improvement 
of photographic performance with Improved chemistry for fIlm processing. Recent hterature IS cited to show 
the need for advanced lens testing techniques. (Author's abstract) 

815. 
HOWE, G.R. 

Hyperbarism and reproduction: I. Influence of continuous and intermittent hyperbaric ex
posure upon reproduction in rats. 

Aerosp. Med. 41: 1244-1246; Nov. 1970. 

Sexually mature male and female rats were exposed to hyperbanc compression of four to ten atmospheres for 
96 continuous hours or five hours daily for five consecutive days. A decompression schedule and physiologIc 
range for oxygen toxicity were determined for future studies, of whIch neither w::ls Influenced by sex of the 
animal. Short term continuous or intermittent hyperbaric compressIOn did not alter reproductive capacity; 
however, vaginal cycle length was SIgnificantly decreased following prolonged exposure. The results suggest 
that both the absolu te level of hyperbanc compression per se and the duration of exposure may influence the 
reproductive processes and/or the survival rate. The possible interrelationships between hyperbansm and 
endocnnologic processes are discussed. (Author's abstract) 

816. 
HUANG, T.F. 

Study on diving bradycardia in toads and ducks. 
J. Formosan Med. Ass. 68:360-366; 1969. 

Bilateral vagosympathectomy in toads and vagotomy in ducks abolished diving bradycardIa. AtropIne also 
abolished diving bradycardia in both species, while propranolol, diphenylhydantoin and quinidine abolIshed 
dIVIng bradycardia in toads, but not In ducks. (Author's summary). 
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817. 
HUBER, G., M. LaForce and R. Mason. 

Impairment and recovery of pUlmonary antibacterial defense mechanisms after oxygen admini
stration. 

J. Clin. Invest. 49(6):47a; 1970. 

Abstract only. Excerpt quoted: The relation between oxygen administration and the development of pul
monary infection is not well understood. Intrapulmonary bacterial inactivation was evaluated by quantitating 
bacterial viability and radiotracer activity in lungs of mice six hr after exposure to an aerosol of radiolabeled e2p) Staphylcoccus aureus. Control animals (P02 120 mmHg) inactivated 92.9 ± 0.5% of the inhaled bac
teria. In animals exposed for 48 hr or less and m 42% of the 72 hr animals, administration of 100% oxygen 
(P02 650 mmHg) induced progressive impairment of bacterial inactivation proportional to duration of 
oxygen exposure (86.5 ± 1.6% inactivation after 12 hr exposure, 78.5 ± 2.4% after 24 hr, 69.2% ± 3.4% after 
48 hr and 66.0 ± 5.6% after 72 hr ..... After exposure to 100% oxygen for 72 hr an additional 72 hr in 
ambient air was required for recovery of normal bactenal killing. Thus excess oxygen is toxic to pulmonary 
alveolar macrophages and to their anti-bacterial function in a dose-dependent relation. Bacterial replication 
exceeds inactivation when pulmonary parenchymal manifestatIOns of oxygen toxicity occur. 

818. 
HUGHES, G.M. and B.N. Singh. 

Respiration in an air-breathing fish, the climbing perch. 
(Anabas testudineus Bloch). I. Oxygen uptake and carbon dioxide release into air and water. 
J. Exp. BioI. 53(2):265-280; 1970. 

Respiration was studied in five experimental condItions at 25°C. The mean rate of O2 consumption is 
113 cc/kg/hr when the fish respires from both water and air. It obtains nearly equal amounts of O2 from the 
gills and accessory organs under such condItions. The overall O2 uptake of fish allowed free access to N2 is 
nearly the same as from both water and air. The rate of O2 consumption is reduced when Anabas is exposed 
to aIr. But the rate of O2 consumption from aIr remains the same or slightly higher when the fish swims freely 
m deoxygenated water and can only obtain its O2 from aIr. The overall O2 consumption is significantly 
reduced when a fish is prevented from surfacing and obtams O2 from the water alone. The amount of CO2 
liberated through the gills IS much hIgher than through the accessory organs (10:1) In a fish respinng from 
water and air. The overall RQ [respiratory quotient] is one when Anabas respIres from water and air or in 
water only. R Q IS reduced to 0.7 only when the fish is exposed to air. An Anabas out of water respires quietly 
for six to ten hr If dehydration is prevented and recovers its normal pattern of respiration when returned to 
water. When prevented from surfacing in aerated water qUIet ventilation of the gills continues for a relatively 
shorter period. (six to eight hr). (©BA) 

819. 
HUGHES, G.M. and B.N. Singh. 

Respiration in an air-breathing fish, the climbing perch, Anabas testudineus. II. Respiratory 
patterns and the control of breathing. 

J. Exp. BioI. 53(2):281-298; 1970. 

The patterns of respiration and control of breathing m Anabas testudineus hving m waters of different 
concentrations of O2 and CO2 and also in air-exposed fish were studIed. Water and air-breathing both occur 
m tap water; mtervals between alI-breathmg are Irregular and vary WIthIn the range eIght to 15 min. AIr
breathIng mcreases in waters of high CO2 content. The tIme interval between air breaths falls WIth mcreasmg 
CO2 content. Gill ventilatory frequency and au-breathIng frequencies increase when 5-10% CO2 is bubbled 
into the water. AquatIc respiratIon stops and only aenal respIratIOn occurs if more than 20% CO2 IS bubbled 
into the water. CO2 content pH and O2 content of water control the respIratory patterns in clImbing perch. 
Of these CO2 appears to be most important for fish living in water Anabas can lIve for long periods (six to 
12 hr) in water of very hIgh CO2 content (2(}'33 vol.%). In such hypercarbic water gases are only exchanged 
through the alI-breathing organs. The mouth and opercula are closed tightly and gill ventilatIOn stops com
pletely. Exposure to alI mcreases air-breathmg. InhalatIOn of hypOXIC gas of N2 also evokes air-breathIng. No 
conditIons were found under which Anabas could survIve for long penods m the absence of aenal respiration. 
(©BA) 

820. 
HULYAR, S.O., P.M. Kazakov, Y.M. Barats, V.1. Pesok, A.O. Ivanm and V.H. Rudenko. 

Zmina deyakykh fizlOlohichnykh funktsiI u akvalanhlstiv-bury l'nyklv. 
[Change of some physiological functions in aqualung swimmers-drillers]. 
Fiziol. Zh. (Akad. Nauk. UKR RSR) 16(6):768-773; 1970. 
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The state of respiratIon, blood circulatIon, thennoregulation and muscular apparatus were studied in eight 
aqualung swirnmers-dnllers at the startIng period, during work and after work. When working under water 
some shifts occur in the organism, the degree of whIch depends on the character of work and labor condi
tions. The work of underwater drIllers was evaluated as being very laborious exercise. (Authors' abstract) 
(GAH) (©BA) 

821. 
HURLEY, R.M. and E. Rosenberg. 

The effect of high oxygen tensions on the mechanical properties of rat lungs. 
J. Physiol. (London) 207(1):63-76; 1970. 

The average mechanIcal properties of groups of lungs or lung-thorax systems from pathogen-free rats welghmg 
approxImately 200 g were detennined. Static pressure-volume curves and resistances to au-flow were 
obtamed. SIX senes, each of 16 rats, were studied. EIght expenmental rats in each senes were exposed to 4 
atm O2 (OHP) m a transparent pressure chamber; the other eIghts rats, whIch served as controls, were 
obtained from the breeder at the same tIme and studied at the same time. In four senes, the expenmental 
anImals were kIlled ten mm after gaspmg due to OHP had been definitely estabhshed. One senes was a control 
in whIch experimental anImals were exposed to 4 atm of pressure m an atmosphere contaming O2 at tensIOn 
of 150 mmHg for 190 min. The expenmental animals m the sixth senes were exposed to 4 atm O2 for two hr 
and none of them gasped. Gross and hIstologIcal examination of 16 rats, eight of whIch were kIlled after ten 
mm of gasping at 4 atm 02, showed that at this stage of mtoxlcatlon there was no eVIdence of pulmonary 
pathology. In none of the senes studIed were the statIc pressure-volume curves for deflation shIfted, I.e., OHP 
dId not affect the elastic properties of the lungs or the alveolar surfactant. In two senes studIed ten mm after 
gasping behavior was establIshed there was a slgmficant decrease of resistance to air-flow and a shIft to the left 
of the static pressure-volume curve for mflation with aIr. The rats in both these senes were sedated WIth 
pentobarbItone and then kIlled WIth pentobarbItone mJected mto the Jugular vem. The decrease m resistance 
to air-flow was mterpreted as bronchodiiatation and a pOSSIble mechanIsm whereby OHP produces 
bronchodilatatlOn is dIscussed. (©BA) 

822. 
HUSSEIN, F. 

Homo acquaticus. 
Architect. Des. 39:180; Apr. 1969. 

The author briefly describes some of the exhibIts at the Oceanology International exhibit at Brighton, the 
first four of which were British designs: (1) SBV (Sea Bed Vehicle), an armored habitat and powerhouse 
designed to traverse the ocean floor at 6000 feet on wheels; (2) Bacchus (British Aircraft Corporation 
Commercial Habitat Under the Sea), also designed for 600-foot depths, but immobile; (3) a two-man under
water battery-powered vehicle designed to travel at three knots; (4) an aluminum and rubber habitat for a 
long-tenn experiment off Malta; (5) Tektite, the American four-man underwater laboratory for long-tenn 
research at a 60-feet depth, primarily designed as a psychological rather than a physiological experiment. 
(MFW!BSCP) 

823. 
HUSSEIN, F. and J.M. Cousteau, eds. 

Architect. Des. 39: 187-220; Apr. 1969. 

This is a collection of artIcles in which the story of man-in-the-sea is reviewed historically, some of the 
physiological and safety problems are discussed, and some of the vehicles and habitats are described. The 
specIfic articles will be found under the following author entires: Alinat, 1.; Campbell, G.D.; Carpenter, M.S.; 
Cousteau, I.-M.; Chouteau, 1.; Hussein, F.; Miles, S.; Piccard, 1.; Vassiere, R_ (MFW/BSCP) 

824. 
HUSSEIN, F. 

Inner space: Fluid breathing. 
Architect. Des. 39:221-222; Apr. 1969. 

The differences between breathmg water and breathing air are described. Air has a much greater oxygen 
content, while water is obviously a much denser and more viscous breathing medium. The function IS 
basically the same-to transfer oxygen to the blood and carbon dioxide to the surroundmg medium. Liquid 
breathing might prove possible for man if an adequate supply of oxygen could be obtained, and if carbon 
dioxide could be satisfactorily released. Also, the lung would have to be filled WIth a liquid similar in 
composition to blood plasma; such liquids as now exist are much too viscous to be usable. The experiments in 
liquid breathing currently being carried on by Dr. Kylstra are mentioned; the chief problem seems to be 
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controlling the carbon dioxide level. The differences between the way in which the lung operates and the way 
in which the gill operates is explained; the structure and method of operation of the lung renders it physically 
difficult for it to manage a liquid medium. The possibility of bypassing the lung and using an artificial gill is 
discussed as a possible solution; the gill would be connected to the circulatory system via a major artery. 
Diffusion would take place through a synthetic semi-permeable membrane. The membrane would also have to 
be capable of preventing the transfer of other solutes of the blood. The two major problems connected with 
the use of an artificial gill seem to be the possible need to isolate the normal respiratory process, and the need 
to prevent blood clotting. Another central problem would be the maintenance of the correct percentage of 
oxygen as the ambient pressure changes. (MFW/BSCP) 

825. 
HYDRO PRODUCTS 

The Sea Horse. 
San Diego, Dillingham Corp. 1970. 

The Sea Horse contains, as the title indicates, news of oceanography and limnology. It largely deals with the 
physical sciences and with equipment and does have an occasional note of interest to the biomedical com
munity. Since it is free, you may wish to be put on the mailing list. If so, write to: 

The Sea Horse Hydro Products Division of Dillingham Corporation P.O. Box 2528 San Diego, California 
92112 

826. 
IDEN, R. 

Analysis of trace contaminants. 
In: Battelle Memorial Institute. Purity standards for divers' breathing gas. Proceedings of a 

symposium held at Columbus, Ohio, 8-9 July 1970. p. 13-1 - 13-4. Columbus, Ohio, 
Battelle Mem. Inst., Rep. 6-70, July 1970. 

Federal speCification BB-A-I034a requires the analysis of some components in Source I, Grade A, and Source 
II, Grade C, breathing air to the sub-part per million level. Instrumentation inpable of separating and deter
mining these components must have a sensitivity of 0.1 ppm or 20 percent of the specified maximum amount 
of component, whichever is higher. Approved concentration techniques may be used to obtain the required 
sensitivity. This paper describes the use of a new, medium resolutIOn, high sensitivity mass spectrometer for 
the analysIs of trace contaminants in breathing air. (Author's abstract) 

827. 
IGARISHI, A. 

A respiratory adaptation of the Ama. 
Bull. Tokyo Med. Dent. Univ. 16:327-341; 1969. 

It has been observed that the Ama expenences phYSIOlogical difficulties on dlVlng after a period of inactlVlty; 
these problems dwmdle with repeated dlvmg. In order to learn the cause of this adaptation, measurements of 
the ventilatory responses to CO2 of eight Amas were taken (1) at the close of the diving season, (2) three 
months later, and (3) Just before the resumption of divmg. Fmdmgs indicated that repeated breath-hold 
dlVlng lowers the respiratory sensitivity of CO2 , To confirm these findmgs, breath-holdmg expenments were 
carned out With male subjects over a penod of seven days, and It was agam mdlcated that CO2 sensitivity 
decreased With time It IS recommended that the seasonal diver practice breath-hold exercises for several days 
prior to the begmmng of dlVlng actlVlty. (MFW /BSCP) from author's abstract). 

828. 
IKELS, K.G. 

Production of gas bubbles m flUids by tnbonucleatlOn. 
J. Appl. Physiol. 28:524-527; Apn11970. 

The report descnbes a mechamsm, called tnbonucleatlOn, for producmg gas nuclei by makmg and breakmg 
contact between solid bodies which are Immersed m liqUid. A metal ball was rolled Inside a glass tube fulled 
With liqUid which contams dissolved gas Formed nuclei may grow to VISIble bubbles dependmg on the 
dissolved gas concentratIOn and pressure apphed to the liqUid Unlike other pOSSible mechamsms for formmg 
bubbles, tnbonucleatlOn IS capable of producmg nuclei under relatively mild expenmental conditions, such as 
may be encountered m VIVO. The expenments show that vIscosity and velOCity of separation of surfaces are 
Important determInants of whether or not nuclei Will form (Author's abstract) 
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829. 
ILYIN, E.A. and B.B. Egorov. 

Psychophysiological aspects of extended exposure of man to an environment with sensory 
deprivation. 

Aerosp. Med. 41 : 1022-1024; Sept. 1970. 

An analysis of the literature and the authors' findmgs suggests that changes observed on the mental activity of 
men long exposed to an environment with sensory deprivation are primarily non-specific, giving evidence for 
asthenic developments which involve deterioration of the adaptive capabilities of the human being. The fact 
that humans subjected to sensory deprivation for extended periods of time may easily develop asthenia makes 
it necessary to elaborate methods for its prevention and treatment. It has generally been accepted that the 
required level of physiological functions, physical and men tal performance and stability of psychic responses 
may be maintained with the aid of optimal work-rest cycles and physical exercises. The authors used and 
tested another method to prevent and treat asthenia developmg in response to prolonged sensory impoverish
ment, Le., apphcation of drugs. This paper presents theu observations. [The antiasthemc drugs used were 
phytinum, lipocerebrinum, calcium pangamlcum, thlaminim bromatum, methioninum, acidum ascorbmicum, 
calcIUm pantothenatum, aCldum mcotimcum, nboflavmum and aCldum glutamlmcum; It was indicated that 
thelI apphcation may have reduced unfavorable neuro-psychic changes. Findings may be applicable to under· 
water habitats]. (Authors' abstract expanded by MFW/BSCP). 

830. 
INSTITUTION OF ELECTRONIC AND RADIO ENGINEERS. 

Proceedings of the conference on electronic engineering in ocean technology, September 1970, 
University College of Swansea, South Wales. 

London, Published by the Institution, 1970. 556 p. 

The larger part of this conference IS devoted to oceanographic technology, and to sonar systems and ship
board computers for surface vessels. The last two sections deal respectively with: submersibles and under
water navigation, and communications and telemetenng. Specific papers will be found under the followmg 
author entries' Gazey, B.K., Gill, I.S., R.I. Morns and M.G. Edwards; Haigh, K.R.; Partndge, C.I.; Roworth, 
D.A.A., Whitfield, G.R. (MFW/BSCP) 

831. 
IOFFE, L.A., A.B. Korobkov, L.A. Lantserg and E.I. Fel'shina. 

Izmeneniya vodno-solevogo obmena cheloveka, nakhodyashchegosya v usloviyakh vodno im
mersii. 

[Changes in mineral metabolism of man exposed to water immersion]. 
Kosm. BioI. Med. 5:15-18;lan-Feb. 1971. 

The effect of a five-day immersion test, involving five young healthy male test subjects, on the state of 
mmeral metabolism was mvestigated. An increase of diuresis (mostly water) and a change in urinary electro
lyte excretion were found. Variations in the renal function of water and ion excretion dunng the immersIOn 
expenment were accompamed by an increase of the sodIUm and potassium content in the plasma and 
erythrocytes. During the first to third post-experiment days water and mineral excretion was shown to be 
delayed. In the course of the immersion experiment the hematokrit increased substantially which may be an 
mdirect indication of the reduction of the circulating plasma volume and, consequently, of the blood conden
sation. Followmg the immerSIOn test pronounced changes of the hematoknt index were noted in response to 
a standard load. MechanISms of the observed changes are discussed. (Enghsh summary). 

832. 
ISABELLE, F.E. and W.R. Shiller. 

Short term assessment of dental calculus formation rates in submarine personnel. 
U.S. Nav. Submar. Med. Cent., Rep. AMRL 627, iii + 6p. May 18, 1970. 

An attempt was made to determme the usefulness of the Margmal Lme Calculus Index (MLCI) as a tool to 
measure extremely short term calculus formation rates in Fleet BallistiC Missile (FBM) personnel Fifteen 
unselected FBM crew member volunteers were used as subjects. Calculus assessments were performed 
penodlcally by both the MLCI and by the Volpe-Manhold Index. No significant correlation was found 
between the two mdices. No patrol effects were noted on calculus formation rates or its compOSition. The 
reprodUCibility of MLCI determinatIOns was found to be of a high degree. It IS concluded that the MLCIls a 
useful investigative tool m assessing calculus imtiatlon. (Au thors' abstract) 
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833. 
ITAZAWA, J. 

Characteristics of respiration of fish considered from the arterio-venous difference of oxygen 
content. 

Bull. Jap. Soc. Sci. Fish 36(6):571-577; 1970. 

Arterial and venous level of O2 content was detennined in three freshwater fish [rainbow trout, carp and eel] 
and a marine one [sea bream]. O2 content of arterial blood in the teleosts (6.7-10.7 vol.%) is much smaller 
than that in mammals (17.2 or 19.6 vol.%). 02 content of venous blood in the teleosts (0.1-2.7 vol.%) is also 
much smaller than that in mammals 02.9 or 13.0 vol.%). Fishes are considered to utilize the O2 transported 
to the tissues by the arterial blood, very efficiently. The percent utilization of O2 by the tissues reached high 
levels (60-88%) in contrast with low ones (24 or 34%) in mammals. From a different viewpoint, fishes are 
considered to utilize the O2 to the utmost limit, and leave little spare. The gills of fishes are highly efficient as 
oxygenators. Recovery ratio of the O2 content of blood by the respiratory organ reached to high values 
(2.5-8.2) in the teleosts compared with low ones (1.3 or 1.5) in mammals. (SB) (©BA) 

834. 
IV ANDV, S.D. and J.F. Nunn. 

Influence of duration of hyperventilation on rise time of PCD2 after step reduction ofventila
tion. 

Resp. Physiol. 5:243-249; 1968. 

The time course of changes of PC02 was observed in 17 patients following step reduction of ventilation after 
a previous period of hyperventilation. The rise of PC02 was exponential in fonn and was analyzed into two 
components. Time constant of the first component had a mean value of 29.4 sec and was not influenced by 
the duration of the previous hyperventilation. Time constant of the second component was influenced by the 
duration of the previous hyperventilation. Values of five mm were obtained after periods of hyperventilation 
lastmg 50 mm but appeared to mcrease towards a limitmg value of the order of 20 min when the previous 
hyperventilation was prolonged to 300 min. (Authors' abstract) 

835. 
JACEY, MJ. and K.E. Schaefer. 

The effect of chronic hypercapnia on the lactate-pyruvate system in blood and tissue 
In: Aerospace Medical Association, Preprints of sCientific program, 1970. 
Annual scientific meeting, St. Louis, April 27-30, 1970. P 186-187. Published by the 

Association. 

The present study was undertaken to investigate and clanfy the effects of acute and chronic hypercapnia on 
the lactate-pyruvate system and the cytoplasmic redox state in blood and tissue ... The introduction of an 
acute respiratory acidosis produced a decline in blood LIP wlthm one hour, which persisted for several days. 
During the chrOniC phase of hypercapnia, a gradual mcrease of LIP With time took place, reaching control 
levels by day seven. Heart LIP also declined within one hour but returned to control values at six hours. A 
second decline occurred at day three with a subsequent rise to control values at the end of a week. Liver LIP 
was unaffected by the stress of both acute and chroniC acidosis ... The observed differences in the LIP m the 
various tissues in acute and chronic hypercapnia IS most likely related to the buffenng capacities of the 
tissues. (From author). 

836. 
JACEY, M.J. and K.E. Schaefer. 

Biochemistry of submarine and diving stress. I. Lactate-pyruvate and redox state responses of 
blood and tissue in chronic hypercapnia. 

U.S. Nav. Submar. Med. Cent., Rep. SMRL 652,11 p. Feb. 22, 1971. 

Lactate and pyruvate concentrations were measured m blood and vanous tissues of guinea pigs exposed to 
15% C02 m 21% O2 , balance N2 , for varymg penods of time up to one week. Acute exposure resulted m 
reduction of lactatelpyruvate ratios (LIP) of blood, heart and muscle but not liver. Blood LIP further 
decreased after one day of exposure and slowly mcreased during the chroniC phase of respIratory aCidOSIS 
Heart LIP returned to control values by SIX hours, whIle muscle LIP remamed depressed for the duration of 
hypercapnia Smce LIP reflect the redox state of the free cytoplasmic nIcotmamlde-adenIne dmucleotIde 
couplet, the redox state, NAD+/NADH was calculated from the LIP and pH of blood for the varIOus penods 
of hypercapnia Dunng acute hypercapnia NAD+/NADH mcreased m blood markedly mdlcatmg the eXistence 
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of a more oxidized state during this period. Chronic hypercapnia returned blood NAD+/NADH toward initial 
values suggesting a normalization of glycolytic metabolism. The observed differences In L/P In the vanous 
tissues are apparently related to the different CO2 buffering capaCities of tissues. [These findmgs are of 
interest to Navy Medical Department personnel who are concerned with toxicological aspects of increased 
carbon dioxide exposure]. (Authors' abstract) 

837. 
JACEY, M.J. and K.E. Schaefer. 

BiochemIstry of submarine and diving stress: II. The effect of chronic hypercapnia on blood 
phosphofructokinase activity and the adenine nucleotide system. 

U.S. Nav. Submar. Med. Cent., Rep. SMRL 659, 7 p. Mar. 9,1971. 

The problem was to investigate and define the role of the rate-limiting enzyme phosphofructokinase, and the 
high-energy phosphates in the metabolic adaptation to chronic exposure to increased levels of carbon dIOxide 
as may be potentially found in Navy submanne and diving faCilities. Phosphofructokinase activity and 
ademne nucleotide levels were determined In blood of gUinea pigs exposed to 15% C02 In 21% O2, balance 
N2, for varying periods of time up to one week. Acute exposure produced a decrease In enzyme activity while 
the chromc phase increased activity without attainment of control values. These alterations In blood phospho
fructokinase activity strikingly paralleled the blphasic changes in blood pH during acute and chronic hyper
capnia. These findings demonstrate that blood phosphofructokinase activity IS capable of responding to "In 

vivo" fluctuatIOns In blood pH. ATP, ADP, AMP and the energy charge were virtually unchanged dunng both 
phases indicating that hypercapma is charactenzed by conservatIOn of high-energy phosphates. (From 
au thor's summary and abstract). 

838. 
JACEY, M.J., A.A. Messier and K.E. Schaefer. 

Biochemistry of submarine and diving stress: IV. Responses of blood lactate-pyruvate and 
redox state to chronic exposure to 3% C02. 

U.S. Nav. Submar. Med. Cent., Rep. SMRL 662,5 p. Apr. 15, 1971. 
(Also published in Aerosp. Med. 43:735-737, July 1972). 

Lactate and pyruvate concentrations were measured In blood of guinea pigs exposed to 3% CO2, balance N2 
for varying penods of time up to a week. The redox state, NAD+/NADH ratio was calculated from the 
lactate/pyruvate ratio and [H+] for each time point. Blood lactate-pyruvate concentrations as well as redox 
states, were virtually unaffected. It would appear that a respiratory acidosis, induced by exposure to 3% CO2 
with a maximum pH decrease of .12 units, is in Itself not sufficient to alter glycolytic metabolism of blood in 
guinea pigs. (Authors' abstract) 

839. 
JACK, RL. 

SURV - A practical report. 
In: Lythgoe, J.N. and E.A. Drew, eds. Underwater Association Report 1969, p.35-37. 

Guildford, England, Iliffe Science and Technology Publications, Ltd. 

SURV (Standard Underwater· Research Vehicle) IS the only submersible designed and built in England. The 
author, who was project engineer on SURV, gives Its history, its method of operatIOn, Its technical problems, 
and its market problems. The central difficulty in developing a submersible is that much of the equipment has 
to be designed from scratch. Difficulties encountered with electronic and electncal equipment underwater 
have led to the plan of using hydraulic power generated by a liquid fuel motor In subsequent vehicles. 
Visibility and stability are always problems under water. While the author believes that the technical problems 
can be overcome with the construction of SURV II, the lack of a market at the present time in the UK make 
the continuation of this project problematical. (MFW /BSCP) 

840. 
JACOBS, RR, B.T. Williams and W.G. Schenk, Jr. 

Effect of hyperbaric oxygen on cardiac power and oxygen consumption. 
Surg. Forum 20:197-198; 1969. 

These data demonstrate a fall in cardiac output and power, and a fall In systemic oxygen consumption in spite 
of an adequate supply of oxygen in the blood. This implies oxygen toxicity at the peripheral tlssue level as 
well as at the myocardial level. Hyperbaric oxygenation paradoxically results in a decrease in oxygen utili
zation. (Authors' conslusions). 
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841. 
JACOBS, R.R., RT. Williams and W.G. Schenk, Jr. 

Cardiac and systemic toxicity of hyperbaric oxygen. 
J. Thorac. Cardiovasc. Surg. 59:555-567; Apr. 1970. 

Hyperbaric oxygen causes a clearance in heart rate, cardiac output, stroke volume, cardiac power, and cardiac 
efficiency. Other reports have demonstrated a decrease in left ventricular dp/dt and an increase in isometric 
contraction. Although these changes appear to be detrimental to the heart, if the organism were supplied with 
the required amount of oxygen with a decrease in cardiac power, it could be construed to be beneficial. In 
fact, as this study shows, the total systemic oxygen utilization dropped markedly, far exceeding the drop in 
myocardial oxygen consumption. This must be interpreted as systemic oxygen toxicity in addition to myo
cardial oxygen toxicity. (Authors' summary). 

842. 
JACOBSEN, E. 

The theory and indications of hyperbaric oxygen: A review. 
Laval Med. 42:291-300; Mar. 1971. 

A review is given of hyperbaric oxygen therapy, and the transport of oxygen under hyperbaric conditions is 
discussed. The aim of the therapy with hyperbaric oxygen is to increase the supply of oxygen to hypoxic or 
ischaemic tissue, which is achieved by increasing the amount of oxygen which is bound physically in plasma. 
The high gradient of the oxygen tension improves the possibilities of diffusion. An account is given of the 
effect of hyperbaric oxygen on circulation and respiration. In spite of the organism's counter-regulation by 
vaso-constriction and reduced cardiac output, the amount of oxygen disposable peripherally will increase. The 
few complications which are discussed in the literature suggest that hyperbaric oxygen therapy is not associ
ated with any special risk, when the pressure employed is kept below three atmospheres absolute and the 
duration of a session of treatment to about one hour. (From author's summary) 

843. 
JACQUIN, M., P. Fredenucci, F. Demard, A. Appaix. 

Aptitude medicale ala plongee sous-marine. Organisation et bilan statistique. 
[Medical aptitude for diving. Organization and statistical report] . 
Bull. Medsubhyp 6:35-37; Oct. 1971. 

Certificate of competency for diving. Organization statistical report. Three specialists (lungs, ENT, cardio
vascular) have a consulting afternoon each week; a certificate is delivered to the candidate if he IS fit to dive. 
Three possibilities exist: (1) Either the subject is found fit; (2) Further inquines with specialized test are 
required and the subject is declared temporarily unfit; (3) Contra-mdicatlons to dive appear and the subject is 
conSidered as definitely unfit. Authors exammed 450 divers among whom: 349 were fit on first examination; 
8 definitely unfit; 93 temporanly unfit. Among those temporarily unfit, after further tests: 76 were fit; 17 
were definitely unfit. So among 450 candidates, 425 were declared fit, 25 definitely unfit. (English summary) 

844. 
JANNASCH, H.W., K. EimhJe11en, C.O. Wirsen and A. Farmanafarmaian. 

Microbial degradation of organic matter in the deep sea. 
Science 171 (3972):672-675; 1971. 

Food materials from the sunken and recovered research submanne "Alvm" were in a stnkmgly well-preserved 
state after exposure for more than 10 mo. to deep-sea conditions Subsequent experiments substantiated thiS 
observation and indicated that rates of microbial degradation were 10 to 100 times slower In the deep sea 
than in controls under comparable temperatures. (©BA) 

845. 
JANOUSEK, J.A. 

The use of mock ups in the deSign of a deep submergence rescue vehicle. 
Hum. Factors 12:63-68; Feb. 1970. 

ThiS paper has Illustrated some of the many mockups employed by Lockheed Industnal deslgner~ and human 
factors engmeers In the development of the Navy's newest and most sophisticated rescue vehicle, the DSRV 
Some of the uses to which the mockups were put are descnbed These mockups were also utilized to evaluate 
space allocatIOn In the crew compartment, operatIOn of optical viewing systems, development of pressure 
capsule and equipment color schemes, development of vehicle IIghtmg rcquIrement~, development of trans
latIOn aids for use of crewmen and rescuees, and the development of the pilot's scats, which were deSigned 
espeCially for the vehicle. In summatIOn, It can be said that by far the most effective tools aVailable for 
provldmg human factors engmeenng support dunng the development of the man-machine Interface In the 
DSRV were these mockups. (Author's summary) 
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846. 
JENNER, R and R Biersner. 

Tables for converting oxygen percents to partial pressures. 
U.S. Navy Exp. Diving Unit, Rep. NEDU-RR-1/70, 46p. Apr. 1970. 

The tables given in Appendix A list oxygen partial pressures for known depths and oxygen percents. Partial 
pressures can be referenced dIrectly from oxygen percents printed at the top of the page and depths listed on 
the left side. Depths have been listed in increments of ten feet in order to reduce the volume of this report. 
Ten foot increments also allow for easy interpolation of partial pressures within depth intervals. The 
redundant calculations used in constructing these tables were performed rapidly and easily using the latest 
computer techniques and systems. The FORTRAN program which was written to generate these tables is 
located in Appendix B. These tables should reduce much of the tedious and repetitious work normally 
reqUIred in such calculation. (Author). 

847. 
JENNINGS, RD. 

A behavioral approach to nitrogen narcosis. 
Psychol. Bull. 69(3):216-224; 1968. 

The phenomenon of nitrogen narcosis has been investigated within the framework of the physiological and 
medical traditions. This review proposes that mtrogen narcosis be viewed as a systemic phenomenon that can 
best be understood by observing the total intact orgamsm functioning m a hyperbaric environment. A 
systematic behavioral investigation, with an emphasis on methodological sophisticatIOn, would Yield impor
tant contnbutions to our understandmg of the mechanisms underlying mtrogen narcosIs. With the advent of 
saturation divmg, the reduction or elimination of nitrogen narcosIs has become a behavioral problem of 
extreme importance. (Author's abstract) 

848. 
JOANNY, P., J. Corriol and H. Tong-Viet. 

Action de l'oxygene hyperbare sur Ie metabolisme et la repartition lOnique alcaline du cortex 
cerebral de mammifere, m vitro. 

[Action of hyperbaric oxygen on the metabolism and ionic alkaline distribution of the cerebral 
cortex of mammals in vitro 1 . 

J. Physiol. (Pans) 60(Suppl.2):472; 1968. 

Tests of some metabolic parameters and the electrolytic alkaline distributIOn were made on the Isolated 
cerebral cortex of the gumea pig under hyperbaIlc oxygen. The sections of cerebral cortex, incubated m 
Kres-Ringer medIUm in a series of small compartlnents, were oxygenated by agitation. Details of the tests and 
results are described. The findmgs are mterpreted as an inhibition under hyperbaric oxygen of certain 
enzymatic metabolic reactions of the Krebs cycle generative of compound phosphoryls rich m energy and 
Implicated directly m the maintenance of the iomc distnbution and of the transmembranal polanzatlon. This 
does not exclude the cytotoxicity of hyperbaric oxygen which could result from the dIrect alteration of the 
permeability of the lipoprotem membrane. (MFW/BSCP) 

849. 
JOANNY, P. and J. Corriol. 

Hyperbaric oxygen: effects on metabolism and ionic movement in cerebral cortex slices. 
Science 167:1508-1510; Mar. 13,1970. 

The mcubatlOn of slices of cerebral cortex under hyperbaric oxygen pressures from I to 10 atlnospheres m 
the presence of radioactive glucose, pyruvate, succinate, fumarate, L-glutamate, and gamma-aminobutync 
aCid cause a marked dimmutlOn of tissue oXidative reactions There IS a simultaneous decrease m phospho
creatme and adenosine triphosphate, and a reduction of the apparent intracellular lomc gudients. The 
Increase of lipid peroxides, measured directly, is attnbuted to the tOXIC effects of hyperbaric oxygen. 
(Au thors' abstract), 

850. 
JOHNSEN, E.G. and W.R CorlIss. 

Human factors applications in teleoperator design and operation. 
New York, Wiley-Interscience, 1971. 252 p. 

Teleoperators are defined as "man-machine systems that augment man by projecting and magnifYing hiS 
manipulatory capability With inaccessible environments." Undersea applications of teleoperators, known m 
thiS context as manipulators, which are installed on nearly all new research and rescue submersibles, include 
weapons recovery, ship salvage and rescue, off-shore oil field operations, the repair and maintenance of 
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undersea laboratories and military devices. The Benthic Laboratory at Scripps Institution of Oceanography is 
an unmanned, self-repairing, self-maintaining ocean-floor capsule fitted with manipulators. Another type of 
underwater structure employing manipulators is the bottom crawler, such as the RUM. Walking machines, to 
enable a diver to carry out tasks beyond human strength, are a possibility. Submersibles generally carry 
electric and electrohydraulic manipulators, although two, Recoverer I and Diving Saucer SP-300, carried 
aJI-hydraulic manipulators. Data given in this table include manufacturer, name or model number, submersible 
for which designed, design environmental conditions, motion control devices, and terminal devices. Over 20 
models are included in this list, 11 manufacturers are named. Other more unusual experimental and less 
commercial types are briefly described, such as the ten-jointed electrohydraulic arm built at MIT, which will 
eventually be computer-controlled and the "tensor arm" developed at Scripps which consists of four joints. 
(MFW/BSCP) 

851. 
JOHNSON, E.T., D.D. Williams and R.R. Miller. 

Stability of the molecular sieve structure in hostile envioronments. 
U.S. Nav. Res. Lab., Rep. NRL-7201, 12 p;Dec. 1970. 
(AD 716,748) 

Proposals for the use of molecular sieves as regenerable CO2 and/or H2 0 absorbers in closed spaces have 
usually been based on their demonstrated efficiencies in pure atmospheres. The previously unknown effect of 
thermal cycling in more hostile environments containing a nominaJIy stable halogenated hydrocarbon has 
been investigated. While the test halocarbon (dichlorodifluoromethane) was not itself deleterious, the acid 
products resulting from the molecular sieve-promoted decomposition of the compound caused structural 
damage to the sieves, which severely affected their capacities for CO2 and H20. Sieves of the SA and lOA 
type were investigated under a variety of conditions, with the SA sieve being the more resistant to damage. 
(Authors' abstract) (GRA) 

852. 
JOHNSON, P.C., T.B. Driscoll and C.L. Fischer. 

Blood volume changes in divers of Tektite 1. 
Aerosp. Med. 42:423-426; Apr. 1971. 

Plasma volume, red cell mass and red cell SUrvIVal determinations were performed for the four aquanauts who 
lived 60 days at 12.8 meter sea depth in the habitat of Project Tektite I. No change in red cell mass or red cell 
survival was found. Environmental temperature induced plasma volume increases were found predive and 
additional plasma volume increases were found at the end of the dive before and after decompression. 
(Au thors' abstract) 

853. 
JOHNSON, R.J.R. 

A comparison of the effect of hyperbaric oxygen and oxygen plus 5 percent CO2 on tissue 
circulation and oxygenation. 

Radiology 98: 177-181; Jan. 1971. 

Skin patch erythema tests were used as an indirect method of comparing the effectIveness of O2 breathing by 
mask and hyperbaric 02. Ten of II patients showed increased erythema with 20 mInutes of HPO while only 
four breathing O2 by mask showed increased erythema. The phYSIOlogical effect of these two oxygen systems 
on tumor capillary circulation was investigated using xenon clearance tests. Results showed that both systems 
caused vasoconstriction which could prevent the oxygenatIOn of all anoxic cells even WIth HPO. (Au thor's 
abstract). 

854. 
JOHNSON, R.K. and W.T. Jenkins. 

Evaluation of a noncompressible wet suit. 
U.S. Nav. Ship Res. Develop. Cent., Rep. NSRDLjPC 3475,13 p. Sept. 1971. 

The Naval Ship Research and Development Laboratory, Panama CIty, tested and evaluated a noncompresslble 
wet SUIt fabricated of material made by MInnesota MmIng and ManufacturIng Company (3M). Tests were 
conducted at the Laboratory's off-shore platforms m the Gulf of MeXICO, the Naval MedIcal Research 
Institute; Lake Superior; Pomt Barrow, Alaska, and at Ice Island T-3 In the ArctIc Ocean. The results of the 
tests showed that the thermal conductance of the 3M material varIes from 1.3 to 2.9 Btu/hr-ft2-o F at 1 to 
31.2 atmospheres, respectIvely, the three-layer lammatlOn method of fabrIcation used by 3M IS the best for 
thIS type of materIal; the SUIt IS relatIvely easy to don and doff, the SUIt IS no more fatIgumg to use than a 
standard 3/8 Inch foamed neoprene wet SUIt; and the SUIt offers Improved thermal protectIOn at depth It IS 
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recommended that the concept of a noncompressible suit be refined to economically produce the suit and 
that the safety aspects of the material in a closed atmosphere be determined. (Authors' abstract) 

855. 
JOHNSON, S.M. and K.W. Miller. 

Antagonism of pressure and anaesthesia. 
Nature 228:75-76; Oct. 3, 1970. 

Earlier experiments had demonstrated that the spontaneous swimming motions of tadpoles, which disap
peared under anaesthesia reappeared when hydrostatic pressures of 150-350 atmospheres were applied. It was 
hypothesized that under anaesthesia some membrane of the CNS is expanded; when this contracts under 
pressure, the membrane returns to the unanaesthetized state. Newts and liposomes were exposed to 
anaesthetics and pressure. 1n both cases, the loss of righting reflexes cause by anaesthesIa was restored by the 
application of 150 atmospheres of pressure. Pressure alone caused the organisms to lose the righting reflex. 
(MFW/BSCP) 

856. 
JOHNSTON, D.G., and W.D. Burger. 

Injury and diseas of scuba and skin divers. 
Postgrad. Med. 49:134-139; Apr. 1971. 

The authors note the alarming fatality rate among skin and scuba divers, partIcularly among the more 
experienced. Thermo-regulatory and metabolic effects are briefly discussed, and the relatIonship of heat loss 
to fatigue is noted. The importance of slow ascent and of exhaling while ascending is emphasized. Air 
embolism requires recompression. Recompression is not recommended for minimal mediastinal or subcuta
neous emphysema, or pneumothorax. The dangers of motion sickness, and of fatal aspiration of vomitus are 
noted. Pneumonitis may result from aspiration of water; because of the wide variety of organisms probably 
aspirated, broad spectrum antibiotIcs should be adminIstered. Lipid pneumonia may result from ot! m the aIr 
tank. Bleedmg paranasal sinuses (sinus squeeze) sometunes occurs if air is not released during ascent. Danger 
to the ears is present during descent, which should be slow. Hemorrhage sometimes occurs; there is a 
difference of opinion as to whether the tympanic membrane should be opened in thIS case. Lacerations 
incurred under water should be treated vigorously, because of the variety of contammatmg organIsms present 
in the water. Vasoconstriction from cold may aggravate vasomotor dysfunctIOn. The mechanism and symp
toms of decompression sickness are explained and the importance of recompression therapy is stressed. In 
cases where symptoms appear several hours after divmg, recompression should be administered even if the 
physician is in doubt as to the presence of decompression sickness. Carbon monoxide poiSOnIng can occur if a 
gasoline-driven air compressor is used. Nitrogen toxiCIty, resembling mebriation can occur at depths below 
100 feet; this condition clears up on the return to shallower depths or to the surface. The author discusses at 
some length the nature and treatment of injuries caused by venomous marine animals (MFW /BSCP) 

857. 
JONES, A.R., Jr. 

The forgotten man. 
In: Equipment for the working diver. Symposium proceedings, February 24-25, 1970, 

Columbus, Ohio, p.9-29. Washington, D.C., Marine Technology Society, 1970. 

The author's first point is that all basic criteria must be established prior to the deSIgning of new equipment. 
The second main point is that the piece of equipment must be developed as part of the whole life support, or 
preferably "work support" system. Now that diving activity has intensified and expanded mto the fields of 
industry and science, the working divers are individuals of highly diverse training and experience. The design 
goal should be a system whIch allows the diver to make maxImum use of his capabilIties safely with a 
mmimum of encumbrance. A design team should consIst of manufacturer, phYSIologIst, diving operations 
manager, experienced dIver, and possibly a psychologist. Smce survey shows that the helmet recIrculator 
system is the most useful type, the author dISCUSses criteria for its components. As to the helmet, the diver 
critena are: streamlined shape, good VISIon, good communicatIons, ease of dress, adaptability to various types 
of SUItS, controllable buoyancy, ease of use, bail-out capability and ease of mamtenance. The operatIOns 
manager's critena emphasIze mmimum trainIng, low maintenance cost and readily available parts. The chIef 
cntena of the physiologist IS debvery and maintenance of the proper atmosphere. The manfacturer's cntena 
require that the product be feasible to make an acceptable cost. The current lack of avaIlable information 
often requires the manufacturer to perform pure research in the course of designing equipment. The mixed 
gas recirculation is considered in much the same way. It is stated that many physiologists are opposed to deep 
mixed gas diving because of the current madequacy of available data. Problems are the removal of C02, the 
need to recirculate the gas at the proper rate, and the mamtenance of the proper pressure level. One necessary 
feature IS a by-pass or back-up system designed so as to by-pass the recirculator. In closing the author notes 
the transItIonal state of diving equipment design at present. (MFW/BSCP) 
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858. 
JONES, A.R., JR. 

The trouble with life support. 
Oceanol. Int. 6:37-41; May 1971. 

Taking into consideration conditions encountered by the working diver - limited visibility, heavy work loads, 
cold water, and difficulty of communication - the diver is in need of "work support" rather than mere "life 
support" equipment Mixed gas diving, particularly, points up physiological and psychological problems that 
might be overlooked by an equipment designer. In placing emphasis on gas conservation, the designer over
looks the fact that the diver has to have access to extra gas under heavy work load conditions; diving 
efficiency is measured by the length of time required for a given task, rather than by the amount of gas 
consumed. In designing equipment for the working diver, a balance must be maintained between gas 
consumption and work efficiency. (MFW/BSCP) 

859. 
JONES, D.R. and M.J. Purves. 

Arterial chemoreceptors and the diving response in the duck. 
J. Physiol. (London) 203 :41P; july 1969. 

The authors have investigated the possibility that bradycardia results from stimulation of arterial chemorecep
tors by asphyxic blood during apnea. It was found that denervation of the carotid bodies in ducks caused 
almost complete abolition of bradycardia. (MFW /BSCP) 

860. 
JONES, D.R. and M.J. Purves. 

The carotid body in the duck and the consequences of its denervation upon the cardiac 
responses to immersion. 

J. Physiol. (London) 211 :279-294; Dec. 1970. 

(1) The anatomy of the carotid body and its afferent nerve supply was studied in the duck and a method of 
denervating the carotid body which ensures a satisfactory post-operative course IS described. (2) The effect of 
denervating the carotid body upon the cardiac response to immersion of the head in water was studied in ten 
ducks which at the time of the test were unanaesthetized. (3) When the nerves were intact, unmersion of the 
head caused a fall in heart rate after a latent period of between one and nine sec to an average of 24% of the 
resting rate after 30 sec. Simultaneous measurement of arterial oxygen tension (Pa02) in the brachlOcephalic 
artery showed a rapid initial fall during the imtial ten sec from control levels, 94-103 mm Hg, to between 42 
and 47 mm Hg, followed by a gradual fall of 3-5 mm Hg for each subsequent 30 sec penod of submergence. 
(4) Following carotid body denervation, the latent period before heart rate started to fall was no different 
from control but the average fall in heart rate was now to 90% of the resting rate and brachlOcephallc Pa02 
continued to fall steadily dunng submergence reaching levels of between 10 and 21 mm Hg by the end of the 
second mmute. (5) Stimulation of the central end of branches of the IXth (glossopharyngeal) nerve supplying 
the glottiS caused apnoea and bradycardia. (6) It IS concluded that apnoea and bradycardia dunng submer
gence in the duck is initiated reflexly from receptors in the nares, pharynx and glottiS but that the profound 
degree of bradycardia and mechanisms which mamtain a relatively high Pa02 are regulated by penpheral 
chemoreceptor activity. (Au thors' abstract) 

861. 
JONES, D.R. and M.J. Purves. 

The effect of carotid body denervation upon the respiratory response to hypoxia and hyper
capnia in the duck. 

J. PhysJOI. (London) 211 :295-309; Dec. 1970. 

(1) Respiratory responses to altered Pa02 at constant PaC02 and altered PaC02 at constant Pa02 were 
measured In fourteen unanaesthetIzed ducks five to nme weeks old (2) All the ducks responded to the 
mhalation of a few breaths of 100% O2 With a fall in VE of between 11 and 17% of control and to the 
reduction In Pa02 from control levels (93-101 mm Hg) to 38-47 mm Hg With an average Increase 10 VE of 
190% of control which was potentiated by raIsmg the level of CO2, (3) VentIlatIOn approximately doubled 
when PaC0 2 was raised to 55 mm Hg, the greatest sensltlVlty to changes 10 PaC0 2 bemg over the range 40-45 
Hg (4) Carotid body denervatlOn was carned out In nIne ducks and the reSplfatory responses were modified 
The fall m VE With mhalatlOn of 100% O2 was abolIshed In all ducks and thc mc 10 VE With hYPOXia was 
abolIshed In SIX. The mcrease In VE as PaC02 was altered In steps was unaffected but the rate at which VI' 
Increased In response to 4% CO 2 was markedly reduced. (5) It IS concluded that the chemoreceptor regulatIOn 
of respiratIon In ducks IS SimIlar to that observed In non-dlvll1g anImals (Authors'summary) 
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862. 
JONES, E.H. 

Prevention of "swimming pool ear". 
Laryngoscope 81:731-733;May 1971. 
The author describes a prophylactic treatment for "swimming pool ear", more properly called "acute 
infectious external otitis". Immediately after swimming, a solution of 5% acetic acid in 85% isopropyl alcohol 
should be introduced into each ear canal; first one canal is fIlled, and the head held in proper position to 
retain the liquid for at least one minute, then the procedure is repeated with the other canal. (MFW /BSCP) 

863. 
JONES, R.A. 

Means for doing underwater work. 
Nav. Eng. J. 80: 107-118; Feb. 1968. 

Design considerations are given to illustrate factors involved in using four interrelated parameters basic to 
mampulator system; paramenters are task to be performed, tools or terminal devices to do task, manipulator 
to positIOn and orient devices, and means of controlling and monitoring manipulator and termainal devices; 
photographs and diagrams of various devices are Included. (Eng. Index) 

864. 
JONES, R.A. 

Emergency ascent. A deep submersible's last hope for return. 
Nav. Eng. J. 81(6):23-27; Dec. 1969. 

The designer has several systems that he can use to Insure the survival of the personnel In the submersible 
vehicle. Although many of the systems described may be Incorporated Into a submersible, once submerged a 
submersible must have everything it needs to return to the surface. Today it is doubtful if a lost submersible 
could be recovered by efforts of personnel on the surface in time to save the trapped personnel. Divers using 
advanced diVing techniques can effect a rescue only down to a few hundred feet. Life support systems aboard 
these submersibles usually allow 24 to 48 hours hfe support. The problems of rescue and salvage of 
submersibles are difficult and many. The variety of sizes, shapes, hft points, access areas and hardened 
structures vary widely. The operational depths of these submersibles are far below conventional salvage 
depths. It is worthy of note, however, that the Beaver Mark IV vehicle has the capability of releasing a 
messenger buoy on a tethered line. The Navy is currently investigating the possibility of developing facilities 
whereby a surface ship can recover a lost submersible. (Author's conclusions). 

865. 
JONES, R.E. 

Support systems for undersea vehicles. 
Astronaut. Aeronaut. 7:50-55; Apr. 1969. 

The various types of submersibles and support systems are evaluated. In category 1, the Trieste is used as the 
example of a deep-diving submersible that has to be serviced at the pier and towed to the dive site. In 
category 2, Westinghouse Deep Star and Cousteau's Sous-coupe are serviced aboard a support ship (an oil-field 
supply vessel) then lowered into the water and retneved by a crane. Deep Quest and Alvin are examples of 
category 3, in which the submersibles nde m a well on the supply ship. In the fourth category, DSRV, the 
most recently developed type of submersible, is launched from a submarine. All systems are very dependent 
on weather conditions, and can be immobilized by a state three sea. The author notes that submersibles 
should be more versatile than they are, and should be deSigned so that certain parts could be removed or 
added as desired for a specific task. (MFW /BSCP) 

866. 
JOSEPHSON, S. 

Pulmonary hemodynamics during experimental air embolism. EVIdence of vasoconstriction. 
Scand. J. Clin. Lab. Invest. 26(Suppl. 115): 1-37; 1970. 

An experimental model for studying the hemodynamics In air embolization of the pulmonary vasculature is 
described. On an injection in the main pulmonary artery, the pulmonary artenal pressure rose 140%, pulmo
nary arterial wedge and left atrial pressures remained essentially unchanged, cardiac output decreased 28% 
and aortic pressure decreased 9%. All these changes disappeared within 13 minutes ... Pulmonary angiograms, 
made one to four minutes after embolization, showed signs of emboli, predominantly m the lower lobe, 
centrally tortuous and widened, peripherally rapidly tapered artenes, a changed pattern of the smallest viSible 
arteries and a shortened artery-to-veln transit time. Repeated angIOgram demonstrated a complete normaliza
tion already after 14 minutes ... Post-mortem examination and microscopy revealed no anatomic lesions but 
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sometimes a slight edema formation in the lungs.s .... Evidence of pulmonary vasoconstriction was found by 
various techniques of unilateral embolization. On balloon occlusion of one pulmonary artery, only slight 
modifications appeared. On unilateral embolization, the pulmonary arterial pressure increased 107% ... The 
pressure in small intra-pulmonary veins was found to be essentially unchanged after air embolization ... 
(From author's summary) 

867. 
JOSEPHSON, S. and C.O. Ovenfors. 

Experimental pulmonary arir embolism: an angiographic study in dogs. 
Invest. Radiol. 4:220-231; July/ Aug. 1970. 

Effects of different types of air embolization were studied with serial pulmonary angiography in 16 dogs. 
Pulmonary artery pressure and arterial oxygen saturation were recorded simultaneously. After bilateral 
embolization the following changes occurred: signs of blockage from the air bubbles appeared as occlusions, 
filing defects and areas devoid of contrast material; artery branches became wide and tortuous, peripherally, 
they tapered rapidly; passage time of contrast material to pulmonary veins was shortened, abnormal, small 
vessels appeared peripherally in the lungs, pulmonary artery pressure doubled; arterial oxygen saturation 
decreased; and all these changes disappeared within 5 to 20 minutes after the air injection. After unilateral 
embolization, similar angiographic findings ~ except the signs of air bubble blockage ~ were demonstrated 
also in the nonembolized lung. Pulmonary hypertension and arterial hypoxema appeared as they did after 
bilateral embolization. These findings were interpreted as signs of reflex vasoconstriction in the lung and 
opening of precapillary arteriovenous anastomoses as a possible cause of arterial hypoxemia. (Authors' 
abstract) 

868. 
JOSEPHSON, S. 

Pulmonary air embolization in the dog. Part II. Evidence and location of pulmonary vasocon
striction. 

Scand. J. Clin. Lab. Invest. 26: 115-123; Sept. 1970. 

The effect on pulmonary hemodynamics of balloon occlusion versus air embolizations of one pulmonary 
artery was compared. Only small modifications were observed on balloon occlusion. On unilateral air 
embolization, pulmonary arterIal pressure was doubled, intrapulmonary venous and left atrial pressure was 
almost unchanged, pulmonary blood flow decreased moderately and aortic pressure fell briefly. All changes 
disappeared within 15 minutes. As the mechanical obstruction of a balloon does not entail any marked 
changes, the profound effects of unilateral embolization cannot be explained by mechanical reasons. A 
concomitant pulmonary vasoconstriction, also in the contralateral lung, must be present, probably on the 
arterial side of the pulmonary capillaries. (Author's abstract) 

869. 
KAFER, E.R. 

Pulmonary oxygen toxicity: a review of the evidence for acute and chronic oxygen toxicity in 
man. 

Brit. J. Anaesth. 43:687-695; July 1971. 

Short-term exposure to elevated partial pressures of oxygen has in adult man been shown m some subjects to 
cause a reduction in the VItal capacity and occasionally, radiological changes in the lung fields. The 
mechanical and lung volume changes suggest that absorption atelectasis is important in the genesis of these 
functional abnormalities and pre-existing or induced changes in the mechanical propertIes of the lungs 
potentiate aIrways closure or obstructIOn, with the subsequent development of aborptlOn atelectasis. In man 
there IS no direct evidence of a tOXIC effect of oxygen on the elastic propertIes of the lungs, but it IS 
recognized that adequate mechanical studIes have been performed only dunng short-term exposure to high 
concentratIOns of oxygen. The clinicopathological studies of Nash, B1ennerhassett and PontoPPldan (1967) 
provided evidence of an assocIation between the prolonged adminIstratIOn of high concentrations of oxygen 
and the development of a chronIC pulmonary disease. Robinson and assocIates (1967) supported this clinIcal 
evidence by demonstratmg SImIlar pathological features in monkeys as a result of prolonged exposure to high 
concentratIOns of oxygen. On gradual WIthdrawal from high concentratIOns of oxygen some of these anImals 
recovered clInIcally and were shown su bsequen tly to have mInImal pathologIcal lesions. (From au thor's 
conclusions) 

870. 
KAHN, M.N. and J.K. Summit. 

Report of expenmental dives for ADS-4: Decompression schedules. 
U.S. Navy Exp. Divlllg Unit, Rep. NEDU-RR-4-70, liSp. Aug. 26, 1970. 
(AD 711,842) 
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The report provides a detailed descnption of the developmental decompressIOn schedules tested for use with 
the Advanced Diving System (ADS) IV. The evolution of the developmental schedules into the final decom
pression schedules is presented. A brief description of facilities and procedures used in performing these dives 
is also provided. The report is based on an analysIs of the diving logs of 121 dives over the period March 1967 
through May 1968, personnel interviews with divers, and Navy records. (Author) (Aerosp. BioI. Med.) 

871. 
KAIJSER, L. 

Physical exercise under hyperbaric oxygen pressure. 
Life Sci. 8 (Pt. 1):929-934; 1969. 

Six male volunteers were studied durmg rhythmic dynamic forearm work on a spring loaded hand ergometer 
in a hyperbaric chamber during au breathing at one atmosphere and during oxygen breathing at 3 ATA. 
Measurements were made of: P02; oxygen saturation; oxygen content; PC02; pH; and lactate and pyruvate 
concentrations "Thus the maximal oxygen uptake in and active muscle seems not to be limited by the blood 
flow to the muscle or the oxygen diffusion from the blood to the mterior of the muscle cell, but by the 
oxygen utilization system inSide the cell ... The cIrculator capacity seems to be adapted to the maximal 
metabolic rate under the actual environmental conditions." (CWS/BSCP) 

872. 
KAIJSER, L. 

The influence of oxygen under hyperbaric pressure on the physical working capacity. 
Life Sci. 9: 151-158; Feb. 1970. 

Submaximal and maximal exercise tests in twelve healthy young subjects under ordmary and hyperbaric 
conditions have shown: (1) At a low relative work intensity the heart rate was 12.9% lower during oxygen 
breathmg at 3 ata than air breathing at a correspondmg work mtenslty. (2) This difference was smaller at a 
higher work intensity. (3) The maximal heart rate was lower during oxygen than air breathing. It is concluded 
that the maximal utilization rate of oxygen in active muscle tissue determines maximal heart rate. (4) In spite 
of the lower maximal heart rate during oxygen breathing, indicating that the maximal cardiac output was not 
utilized, the performance time at the work intensity leading to exhaustion in 6-8 mm. was not significantly 
prolonged during oxygen breathing at 3 ata. This seems to indicate that the oxygen transport capacity of the 
CIrculatory system is not the mam limiting factor for the aerobic workmg capacity. (Author's summary) 

873. 
KAIJSER, L. 

Anpassning till underarmsarbete under 02-andning i hyperbar miljo. 
[Adaptation to forearm work under O2 respiration in hyperbaric condition]. 
Nord. Med. 84:1056-1057; Aug. 13, 1970. 

No English summary available. 

874. 
KAIJSER, L. 

Anpassning till tungt benarhete under O2 -andning i hyperbar miljo. 
[Adaptation to heavy leg work during O2 respiration in hyperbaric conditions]. 
Nord. Med. 84:1057; Aug. 13, 1970. 

No English summary available. 

875. 
KANG, B.S., P.S. Han, D.S. Paik, Y.S. Park, J.K. Kim, C.S. Kim, D.W. Rennie and S.K. Hong. 

Calorigenic action of norepinephrine in the Korean women divers. 
J. Appl. Physiol. 29:6-9; July 1970. 

Norepinephrine (NE) was infused at a rate of 0.150 bg/min per kg in eight each of women divers (ama) and of 
nondiving women (control) while they were resting in supine position at room temperature of 20-2525Q C in 
both winter and summer. The oxygen consumption (V02) increased slightly during NE infusion in ama in 
winter (~.025), but showed no significant changes in other series. The magnitude of extra V02 attributable 
to NE was only 12 ml/min per m2, equivalent to approximately 7.5% of the pre-NE V02. Neither the skin 
temperatures nor the skin heat fluxes showed any significant changes. NE caused a reduction in the heart rate 
and an increase in the blood pressure, but the magnitude of these changes was not different either between 
groups or between seasons. While the excretion of epinephrine showed no seasonal changes, the excretion of 
NE increased slightly in ama in winter. Although these fmdings suggest a slight calorigenic action of NE in 
ama in winter, when they are subjected to a severe daIly cold-water stress, ItS magnitude is too small to 
indicate the develop men t of nonshivering thermogenesis. (Authors' abstract) 
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876. 
KANG, B.S. 

Metabolic adaptation to cold. 
Seoul, Korea, Yonsei Univ, Dept. Physiol., Rep. 3, ARDG (FE)-J-292-3, 23 p. June 1971. 
(AD 726,467) 

Experiments on thenuoregulatory responses to cold immersion stimulus were carried out in September 1968, 
(summer studies) and February 1969 (winter studies). Eight each of ama and control subjects were selected at 
random from a same community in Yong-Do Island, Pusan. The rate of fall in muscle temperature of forearm 
during a 3O-minutes immersion in 6C water bath was significantly slower in the ama in winter and was about 
the same in the two groups in summer. However, the magnitude of change in the skin temperature and the 
heat fluxes observed during immersion period was not significantly different either between groups or be: 
tween seasons. Both finger blood flow and skin temperature during one hour immersion in 6C water bath 
decreased significantly in the ama as compared to the control. The magnitude period was significantly greater 
in the control in winter. The magnitude of reactive hyperemia after a five min arterial occlusion in both air 
and 15C water bath was significantly lower in the ama than in the control. In control subjects, post-occluded 
blood flow to resting values in the air was faster in the ama than in the control but was the same in the two 
groups. The results suggest that vasoconstrictor tone increased in the ama in winter, indicating the develop
ment of vascular adaptation as a part of cold acclimatization. (Author) (GRA) 

877. 
KANO, K. et al. 

Fourth International Congress on the Environment of Increased Atmospheric Pressure. 
J. Jap. Med. Ass. 26:1115-1118: 1969. 

This appears to be a concise report on the papers read at the congress. The sessions covered the following 
subjects: (1) oxygen toxicity; (2) anti-oxidants (3) problems of increased atmoshperic pressures; (4) OHP; (5) 
hyperbaric oxygenation and circulation; sessions 6 through 11 dealt with various therapeutic used of hyper
baric oxygen, current activities and types of facilities now in use. (MFW jBSCP) 

878. 
KAPANCI, Y., E.R. Weibel, H.P. Haplan and F.R. Robinson. 

Pathogenesis and reversibility of the pulmonary lesions of oxygen toxicity in monkeys. II. 
Ultrastructural and morphometric studies. 

Lab. Invest. 20:101-118; 1969. 

The pulmonary reactions to oxygen toxicity in monkeys are described as follows After four days of exposure 
to pure oxygen at one atmosphere, type 1 alveolar lining epithelium is destroyed; after seven days of 
exposure, it is replaced by type 2, the proliferation of which results in a granular pneumocytic metaplaSia of 
the alveolar walls. The proliferation of type 2 cells results m the thlckemng of the air-blood tissue barrier, the 
diffusing capacity of which is cut in half. Endothelial involvement apparently begms with inconspIcuous 
changes at the Intercellular JunctIOns after two days of exposure. After seven days, these cells have been 
reduced by half, and after twelve days, by two-thuds. Although interstitial hemorrhage mdicates capillary 
destruction, neither the capillary volume nor the surface area changes, probably because of dilatIOn of 
remaining vessels and the opening of dormant capillaries. Animals that have undergone 84 days of recovery 
followmg 13 days of exposure still mdlcate a thickened air-blood tissue barrier because of interstitial scar 
tissue; however, the mcrease m capillary surface area penults satisfactory gas exchange and functional recu
peratIOn. At the end of 84 days, the diffUSIOn capacity of the au-blood barner has returned nearly to normal. 
(MFWjBSCP from authors' abstract). 

879. 
KAPLAN, H.P., F.R. Robinson, Y. Kapanci and E.R. Weibel. 

Pathogenesis and reversibility of the pulmonary lesions of oxygen toxicity in monkeys. I. 
Clincal and light microscopic studies. 

Lab. Invest. 20:94-100; 1969. 

Eighteen monkeys (Macaca mulatta) were used in studymg the effects of continuous exposure to pure oxygen 
at 750 mm. of Hg total pressure for two, four, seven and 12 days. Many appeared senously ill between the 
third and eighth days of exposure, With dyspnea, cyanosIs, lethargy, and almost total abstentIOn from food 
and dnnk. Nearly one-half of the monkeys died dunng thiS time. Some monkeys tolerated the exposure much 
better, With milder clinical symptoms. Survivors showed marked clinical Improvement with contmued 
exposure and appeared overtly normal by the 12th day unless suddenly removed from the hyperoxlc environ
ment to ambJent air. PathologiC exammatlOn of lungs from these animals revealed acute exudative changes 
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associated with the interval of severe debility, and resolution of exudate and progression to hypertrophic and 
proliferative changes during the period of improvement. Examination of the lungs from two monkeys 
removed from exposure and allowed to recover from the hyperoxic environment, one after eight days of 
exposure and the other after 13 days, revealed that after a two to three month return to ambient air, there 
was complete clinical and overt functional recovery. Examination of lungs from these animals revealed that 
interruption of exposure after the onset of proliferative changes left residual scarring. The relative significance 
of these data to reports of "respirator-lung syndrome" in human patients is cited. (Authors' abstract) 

880. 
KARATINOS, G. 

Recent advances in the study of aseptic bone necrosis. 
Nav. Res. Rev. 24:14-21; Oct. 1971. 

Aseptic bone necrOSIS, although associated with several conditions (chronic alcoholism, pancreatitis, sickle cell 
anemia) is commonly associated with pressurized enVlfonments. A short history credits Twynam in 1888 of 
first linkIng aseptic bone necrosis with caisson disease. Although at that time considered to be related to 
frequent exposure under pressure and to the development of caisson disease, it was soon shown by X-ray 
studies that pressure workers could develop the condition without ever having experienced caisson disease. At 
a Navy-wide workshop, May 18-20, 1971, at the Naval Submarine Medical Center, Croton, Conn., five 
presentations dealt with the problem. Surgeon Cdr. Elliott reported on a three year survey of the incidence of 
aseptic bone necrosIs in 350 full-time divers in the Royal Navy. Dr. Brian A. Hills of Duke reported on 
experimental evidence to support hiS theory that excessive compression rates Induce conditions leading to 
necrosis. Dr. C. Chryssanthou of Beth Israel Medical Center, N. Y., reported that obese mice are susceptible to 
necrosIs. Dr. Harry Sobel of Colorado State University presented the possibility that oxygen modified 
collagen might be a contributing factor. Dr. Kent Smith of Virginia Mason Research Center In Seattle has 
demonstrated that the minipig IS a suitable anImal for expenmental work. The deciphenng of the patho
genesis and prevention/treatment of aseptic bone necrosis is now underway. (CWS/BSCP) 

881. 
KARETZKY, M.S. and S.M. Cain. 

Effect of carbon dioxide on oxygen uptake during hyperventilation in normal man. 
J. App!. Physiol. 28(1):8-12; 1970. 

The O2 uptake was measured in four nonnal subjects at two levels of hyperventilation, breathing four 
different CO2 mixtures at each level. The CO2 mixtures were breathed for 16- or 2()..min. periods and the 
expired gas was collected continuously and measured at either four or five min. Intervals. The end-tidal PC0 2 
was measured during the last minute of each interval. Each level of ventilation was attained by two 
combinations of tidal volume and respiratory frequency. A linear relationship was found between the V02 
and end-tidal PC02 during voluntary hyperventilation at combinatIOns of frequency and tidal volume studies. 
The excess O2 uptake did not necessarily represent increased metabolism of the respiratory musculature alone 
but, rather, resulted from a complex interactIOn of the increased work of breathing and the stimulatIOn of 
total body V02 by the fall in H+ ion concentratIOn. (© BA) 

882. 
KARETZKY, M.S., J.F. Keighley and J.C. Mithoefer. 

The effect of oxygen administration on gas exchange and cardiopulmonary function in normal 
subjects. 

Resp. Physio!. 12(3):361-370; 1971. 

The effects of six different inspired O2 concentratiom on arterial (14 subjects) and mixed venous (eight 
subjects) pH, PC02 and P02 were measured. In all 14 subjects V02, VC02 minute ventilation, mean artenal 
blood pressure and heart rate were measured at each inspired concentration. Inspired 02 concentratIOns 
between 21 and 40% produced a linear increase in arterial O2 pressure and content and a progressive small nse 
in mixed venous O2 content, with only minimal increase in mixed venous O2 pressure and without change In 
V02, pH, PC02, ventilation or cardiac output. With 100% O2 the further rise in arterial P02, was accom
panied by a significant Increase In mixed venous O2 pressure. The ventIlatIOn increased slightly; there was no 
change in cardiac output or aCid-base balance. (© BA) 

883. 
KATCH, F.I. 

Practice curves and errors of measurement in estimating underwater weight by hydrostatic 
weighing. 

Med. Sci. Sports 1: 212-216; Dec. 1969. 
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The practice curves and errors of measurement in estimating body volume by the underwater weighing 
method were determined in 135 men and women during ten consecutive measurements. The practice curves 
were of an exponential nature, the weight increase being 7.2% in the men and 10.3% in the women during the 
ten trials. For the entire sample the last trial brought the underwater weight to within .014 density units of 
the asymptote. However in approximately 40% of the subjects, ten trials were insufficient for the upward 
trend to level off. In this situation more practice trials must be given in order to get the underwater weight to 
a point where it approaches the individual's asymptote. There was always a large and progressive decrease in 
the intra-variability - 93% in the men and 63% in the women. Little change occurred after the seventh trial. 
Selecting the heaviest weight in ten trials (even though it occurs early or late during practice) may be invalid 
because it simply may reflect a statistical fluctuation in the random instrumental or observational errors, or 
the within-individual variation. Estimating the weight from the trend line based on a series of measurements 
averages out the variable errors, and is therefore more dependable. (Au thor's abstract) 

884. 
KAUFMAN,C. 

Scattering of sound by underwater turbulence. 
J. Acoust. Soc_ Amer. 49(3,Pt.2):930;1971. 

The cross section for scattering of sound by underwater turbulence is calculated by modifying Monin's 
calculation of the same effect in the atmosphere. The contributions of thermal inhomogeneities and flow 
velocity inhomogeneities are explicitly separated. Using parameters appropriate to relatively intense natural 
ocean turbulence, it is seen that the temperature variations are the more important cause of the scattering of 
sound. (Author's abstract) 

885. 
KAZHBEROV, V., A. Kulgachev and Yu. Levchenko. 

Underwater communication set. 
Translated from Radio Moscow 10:42-45; 1970. 
(JPRS 52,138) 

The report describes a communication system whereby voice communication is pOSSible between a shore 
based installation and an aqualung equipped diver. (Author) (GRA) 

886. 
KEATINGE, W.R. 

Survival in cold water. 
Great Britain, Blackwell Scientific Publications, 1969. 131 p. 

The expreme hazards of cold water are emphasized. It is stated that even in the comparatively temperate 
waters of the British Isles, an hour or two is the limit of survival without special protection. The mechanism 
of body temperature control is explained, and the value of fat as an insulator is noted. A thin man might do 
best to remain still to conserve heat, while a fat man could continue swimming. Before immersion, care 
should be taken to put on as much clothing as possible, if survival suits are not available. Extreme cold causes 
dilation of peripheral blood vessels, which increases heat loss. Other factors of importance are age, drugs, 
alcohol, and acclimatization. Most effective therapy for hypothermia is immediate rewarming in a 40°C bath, 
under close surveillance. Death by drowning, and treatment following near-drowning are discussed, as is the 
rather rare phenomenon of sudden death following IIllmersion in cold water, the cause of which has never 
been conclusively determined. (MFW /BSCP from review by S. Miles In Underwater SCI. Techno!. J. 2(2): 119; 
June 1970). 

887. 
KEBKALO, V.1. and V.P. Panomarev. 

Lung ventilation and gas exchange in man when breathing different gas mixtures during under
water swimming. 

Fiziol. Zh. 12:1802-1807; 1971. 

Eight healthy men, aged 19-26 trained for aqualung SWimmIng, swam at maximum speed 500 m at a 2 m 
depth while breathIng air and norm oxic argon and helium mIXtures. Lung ventilation and oxygen use 
dynamics are illustrated diagrammatically. Fig. 1 shows lung ventIlatIOn dynamics during fast SWimming With 
an aqualung (I) and In the recovery period, at rest (II) whIle breathing gas mixtures of varying density. Fig 2 
shows oxygen use dynamiCS in fast swimmIng With an aqualung (I) and in the recovery penod (II) while 
breathing gas mixtures of varying density. Imtial values for respiratory resistance (at rest, under water) were 
almost identIcal. MInute resplfatory volume (MVB), O2 uptake and CO 2 discharge Increased conSiderably 
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dunng breathing with less dense mixtures, resistance to breathing increasing directly with mixture density. O2 
consumptIOn and CO2 discharge were about the same when breathing with air or argon while they increased 
when breathing a heliumo{)xygen mixture. Swimming time decrease noticably when breathing the less dense 
mixture, thereby Indicating that nonnoxlc heliumo{)xygen mixtures should be used for intense physical 
actiVity In shallow waters. (S&T Alert) 

888. 
KEEFNER, K.R, T.K. Akers and RE. Thompson. 

The effect of variable hyperbaric oxygen concentration on developing chick embryos at 10 
atmospheres. 

In: Aerospace Medical Association, Preprints of scientific program, 1970. Annual scientific 
meeting, St. Louis, AprlI27-30, 1970, p.l02-103. Published by the Association. 

This study examines the effects of various oxygen tensions at 10 atmospheres absolute pressure on 
embryogeny and teratogeny in developing chick embryos .... The picture presented as a whole seems to 
portray a general lag in total development of chamber embryos In reference to controls with the exceptions of 
the 200 and 500 mm Hg O2 experiments. The equivalence in staging at 200 mm Hg may be a favorable level 
of oxygen In relation to embryonic development. The eqivalence at the 500 mm Hg level may be due to high 
oxygen tension acceleratmg the development of the chamber embryos and to some extent, even surpassing 
control embryo development. (From authors) 

889. 
KELLER,H. 

A method of deep diving with fast decompression by alternating different inert gases. 
Rev. Physiol. Subaquatique Med. Hyperbare 1: 127-129; Oct./Dec. 1968. 

The author reports on the pilot expenmental study of future diVing methods without necessity of emplOYing 
decompression chambers and uSing various inert gases (N2 , He, Ar, etc.) [The author cites an experiment in 
which divers were exposed to 6Q-40 helium-oxygen for 70 minutes of a two hour dive, and were then 
switched, still at bottom pressure, to 6Q-40 argono{)xygen. The helium was driven out by the argon, which did 
not reach the saturation limit; in this manner, bottom time was extended.] Such methods prove to be faster 
than standard decompression methods. Electncally heated underwater and safe dry suits plus closed-circuit, 
mixed-gas apparatus will allow the divers to swim around for periods in the order of eight hours and to work 
during 45 minutes at 700 feet In depth. (Author's summary expanded by MFW /BSCP). 

890. 
KELLEY, J.S. and B. Anderson, Jr. 

Visual function and ocular drug effects during a saturation exposure to 31 atmospheres 
pressure. 

Aerosp. Med. 40: 1296-1299; Dec. 1969. 

Visual function studies done during a simulated saturation dive to 1000 feet (31 ATMS), were nonnal. A 
topical anesthetic (0.5% Proparacaine) and a mydriatic (1% Tropicamide) drug were used in these tests both 
on the surface and at 1000 feet. The effect of the drugs was not significantly changed by the hyperbanc 
conditions. The subjective effects of a variety of compounds used at depth was also unchanged. (Authors' 
abstract) 

89l. 
KELLEY, RL. 

An expanded characterization of the information capacity of a short range underwater com
munications channel. 

Washington, D.C., The George Washington D., Sch. Eng. Appl. Sci., Thesis, 122p. Aug. 26, 
1970. 

The report considers theoretical limits in transmitting infonnation through an underwater communicatIOns 
channel. Acoustic energy is the vehicle for infonnation transfer Since virtually no other fonn of energy 
propagates usefully in sea water. Short range near surface transmissions between computer bearing ocean 
vessels in the mid North Atlantic are evaluated. The characterization conducted provides valuable guidance 
needed for designing optimum signal generation and detection systems. The fundamental mechanism involved 
in undersea transmissions is analyzed to develop a channel model. Major channel characteristics are high 
energy absorption and the severe time varying multipath environment. It is shown that directive transmitting 
and receiving transducers mitigate the multipath problems and allow a frequency dispersive, time selective 
model to be employed. (Author's abstract) 
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892. 
KELMAN, G.R. 

Computer program for the production off O2 -C02 diagrams. 
Resp. Physiol. 4(2):260-269; 1968. 

This paper describes a computer program for the calculations involved in the construction of OrC02 
diagrams tailored to the subject's individual physiological state and external environment. The parameters 
considered include the subject's Hb concentration, temperature, non-respiratory acid-base state, mixed venous 
blood composition, the inspired gas composition and the barometric pressure. The program consists of three 
parts: the construction of the mesh of O2 and C02 isopleths, allowing for the interaction of the O2 and C02 
dissociation curves; the construction of the fan of iso-R radiating from the inspired gas point; and, the 
construction of the curved VA/QC [ventilation/pulmonary capillary blood flow) line, which links the 
inspired gas point with the mixed venous point, and represents all the paired values of P02 [02 pressure) and 
PC02 [C02 pressure) which may co-exist in the alveoli as the ventilation/perfusion ratio varies from infinity 
to zero. The assumptions on which the calculations are based, and the possible errors are considered; and the 
way in which the calculations may be extended to include different or more complex situations is described. 
(©BA) 

893. 
KELMAN, G.R. and K.T. Wann. 

Mechanical and chemical control of breath holding. 
Quart. J. Exp. Physiol. 56:92-100; 1971. 

The relationship between the maximum duration of a voluntary breath hold (BHT) and the alveolar Pe02 at 
the start and finish of the period of apnoea has been investigated in six subjects over a wide range of CO2 
tensions, for breath hold made at VC, 60% VC, and FRC. Alveolar P02 was maintained above the level at 
which hypoxia is a significant factor in stimulating pulmonary ventilation. The results suggest that the 
relationship between BHT and PC02 at breaking point may be approximately by two straight line segments: 
for short breath holds (with a high initial Pe02), BHT and breaking point PC02 are linearly related; for long 
breath holds (with a low initial PC02) fmal PC02 is independent of the duration of the breath hold. These 
results suggest that the mechanical component of the drive to resume breathing saturates during long breath 
holds, the level of saturation depending on the lung volume at which the breath is held. (Authors' abstract) 

894. 
KENNY,J.E. 

Diver communications. 
Ocean Ind. 6:36-37; Feb. 1971. 

This article briefly summarizes the problems of diver communication, which is divided into three subsystems: 
the input transducer, the transmission system, and the receptor system. In the transmission system, the 
controlling parameters are the ambient noise and the range required. Generally, a frequency of 40 kHz 
provides a good trade-off. The transmission problem is simply one of good marine engineering. As to the 
receptor system, solutions resulting from application of known technology and data on underwater heanng 
capability have recently become available. For the diver wearing a helmet, the best performance comes from 
mechanically reducing gas-flow noises, and placing a moderate level signal close to the ear WIth ear phones. 
When the ears are exposed to water, bone conduction transducers restore hearing sensItivIty. The duel 
problem is the input transducer system, which involves the speech-distortmg factors of high ambient 
pressures, unnatural resonance caused by eqUIpment, and the physical characteristics of breathing gas. There 
is an approximate loss of 50% Intelligibility for each 200 feet of pressure. It has been proven that the 
Intelligibility of helium speech can be improved through speech traInmg. Another approach is the develop
ment of a special leXICon for dIVer communIcation using a set of phonemes that WIll increase intelligibility. 
(MFW/BSCP) 

895. 
KENYON, L. and W. de Haas. 

Aqualung diving. 
UK, George Allen and Unwin Ltd., 1970.340 p. 

In a review by T. Haywood (Underwater Journal and InformatIOn BulletIn 3: 183-184; August 1971) thIS 
book IS described as beIng dllected maInly to amateur dIvers. It contaIned a chapter on avrulable equIpment, 
In whIch emphaSIS IS placed on the deSllablllty of SImplICIty of deSIgn and hIgh qualIty. One chapter IS 
devoted to the aqualung and Its hazards are underlined - the chIef of whIch IS seen as human behaVIOr 
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Decompression sickness is fully discussed; also, air embolism and nitrogen narcosis are more briefly treated. 
Other chapters deal with such subjects as underwater photography and cinematography, and specific types of 
equipment are described and recommended. A large section of the book is devoted to the identification of 
various forms of marine life (MFW /BSCP) 

896. 
KERPCHAR, M. 

Illumination considerations for underwater range-gating applications. 
In: Marine Technology 1970. Preprints, Vol. 2, p.1317-1323. Washington D.C. Marine 

Technology SOciety, 1970. 

A range-gated system which eliminates the backscatter generated by the first three attenuation lengths 
eliminates 95 percent of the backscatter from the viewed scene. When image intensifiers are gated "ON" for 
intervals of less than 15 nanoseconds, they require some means of removing the effect of backscatter 
generated space charge from the signal. Since coherence is not a requirement, a non-coherent pulsed 
illuminator with a synchronized shutter at the receiver can provide ample illuminatton for a range-gated 
system. (Author's abstract) 

897. 
KERR, D.M. and W.R. Shiller 

A study of whole saliva and dental ca1cucus in submarine. 
U.S. Nav. Submar. Med. Cent., Rep. SMRL 572, 5p. 1969. 

Dental calculus is known to be related to the initiation of periodontal disease. Recent studies mdicated that 
salivary acid-base changes occur on submarine patrol and that such changes may reasonably be expected to 
influence the formation and composition of dental calculus. A study was completed to examine these factors. 
Whole saliva samples were collected from 11 crewmen of a Polans submanne at four periods m the patrol 
cycle: prepatrol, one week after the patrol started, after the 27th day of patrol, and during the last week of 
patrol. The calculus formation rate was assessed at the end of this time and a calculus sample was removed for 
analysis. Analyses revealed a significant Increase In the salivary bicarbonate as the patrol progressed and a 
remarkably high Ca-P ratio was seen m the calculus samples. All others which were Investigated were found to 
be essentially negative. (@JA) 

898. 
KHEIFETS-TETEL'BAUM, B.A. and E.E. Rozov. 

Ispol'zovanie kisloroda pri dekompressii i lichebnoi rekompressii vodolazov. 
[The use of oxygen in decompression and therapeutic recompression for divers] . 
Voennomed. Z. (12):52-54; Dec. 1970. 

The authors describe their own method of USIng pure oxygen in the therapeutic regimen for decompression 
sickness in divers. Decompression sickness is due to the accumulation of inert gases and formation of air and 
gas embolism in the blood vessels causing various pathological changes in the surrounding tissues. The purpose 
of therapeutic recompression is to reverse this process, to facilitate the dissolution and absorption of gases in 
the blood stream and tissues. According to the method described here, during therapeutic recompression the 
patient is periodically switched over to breathing pure oxygen instead of atmospheric air. The authors 
conclude that the use of pure oxygen not only speeds up the elimination of inert gases from the tissues for 
considerable shortening of the time of the entire therapeutic procedure. The administration of oxygen has to 
be closely supervised by medical personnel. No toxic effects of oxygen have been noted in any of the cases 
treated by the authors. (OLC{BSCP) 

899. 
KHOMCHENKO, G.P., S.V. Chizhov, Yu. E. Sinyak, V.V. Sergievskii & L.A. Kuznetsova 

Extraction method of regenerating water in closed ecological systems. 
Translated from Mosk. Sel'sknkhoz. Akad. Izv. 1:183-188; 1971. 
(JPRS 52,696) 

The problem of closed ecological systems has begun to attract attention because of space exploration. Several 
techniques have been devised for regenerating water: sorption, oxidative-catalytic, vacuum distillation and 
lyophilization. Extraction methods began to be used comparatively recently. Two approaches are theoretical
ly possible: extraction of impurities from water and extraction of water from solutions. The article examines 
the problems connected with the extraction method of regenerating water and evaluation of it from the 
biomedical point of view. (Authors' abstract) (GRA) 
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900. 
KHOMCHENKO, G.P., S.V. Chizhov, Yu E. Sinyak, V.F. Stolbov and M.1. Shikina. 

Methods for clean condensation of atmospheric moisture for its use in a closed ecological 
system. 

Translated from Mosk. Sel'skokhoz. Akad. Izv. 5: 184-190; 1971. 
(lPRS 54,502) 

The qualitative and quantitative composition of atmospheric humidity condensate (AHC) have been studied. 
The main impurities occurring in it are ammonia, low-molecular amines, alcohols, aldehydes, ketones, fatty 
acids, etc. A sorption procedure for purifying the AHC of inorganic and organic impurities with the use of ion 
exchangers and activated carbons has been developed. For purifying the AHC of organic impurities, use can 
be made of the oxidation-reduction procedure with employment of hydrogen peroxide, with a subsequent 
pre-purification of inorganic impurities on ion-exchangers. (GRA) 

901. 
KIDD, D.l. and D.H. Elliott. 

Clinical manifestations and treatment of decompression sickness in divers. 
In: Bennett, P.B. and D.H. Elliott, eds. The physiology and medicine of diving and compressed 

air work, p.464-490. Baltimore, Williams and Wilkins, 1969. 

Astronauts, aviators, divers, tunnellers, caisson workers and some patients and hospital staffs work in environ
ments at pressures other than atmospheric, and each change of ambient pressure brings problems ofphysiolo
gical and biochemical adjustment. For work under increased pressure, prophylactic decompression to atmos
pheric pressure is required but on occasion due to errors or the anomalous response of the individual there are 
manifestations of decompression sickness. As pointed out by several other writers in this book this may be 
Type I and may be manifest by pain in the upper limbs three times as often as in the lower limbs; by 
cutaneous circulatory manifestations; by lymphatic occlusion with swelling; and by fatigue. The more serious 
Type II, usually presents either pulmonary manifestations, neurological manifestations, or vascular manifesta
tions. Delayed decompression sickness is manifested by aseptic bone necrosis and is more frequent than at 
fust thought. The time of onset of symptoms is most frequent actually during the prophylactic decom
pression or within the first few minutes, but cases have occurred as long as 15 hours later. The diagnosis of 
decompression sickness is not difficult, and treatment is by immediate recompressIOn. The usual treatment 
uses compressed air both for recompression and for the slow treatment decompression, but oxygen, or 
oxygen-helium mixtures, are used to advantage in some cases. Ancillary methods of treatment may be heparin 
for its lipemia-clearing activity; vasodilator drugs may be indicated; and edema reducing agent such as 10% 
mannitol may be considered; and catheterization may be required. Delay in recompressIOn has a strikingly 
adverse effect on probability of relief from the initial treatment. If recompression is impossible 100% oxygen 
should be given at once. (CWS/BSCP) 

902. 
KlDD, D.J. and R.A. Stubbs. 

The use of the pneumatic analogue computer for divers. 
In: Bennett, P.B. and D.H. Elliott, eds. The physiology and medicine of diving and compressed 

air work, p.386-413. Baltimore, Williams and Wilkins, 1969. 

Oassical work on decompression makes the following assumptions: the partial pressure of inert gas in the 
body tissues will change with the ambient pressure of the breathing gas in accordance with the laws of 
diffusion; the inert gas partial pressure within the alveoli is m equilibrium with the inert gas partial pressure in 
the blood; the results of successive pressure changes will be an algebraic sum; and a degree of mert gas 
supersaturation IS tolerated by the body without symptoms. A simple analogue computer was designed which 
carried out the tissue compartment partial pressure calculations continuously, regardless of descent pattern 
and time at depth. "The simplest physical analogue of the gas diffusion equation IS a pneumatic resistor 
through which a gas can be introduced into a fixed volume. A resistor-volume combination can be adjusted to 
operate at a particular diffUSIOn half-time constant. Four such resistor-volume combinations were assembled 
on a smgle manifold. If pressure IS applied to the mamfold to simulate a dive then the pressure measured in 
each of the fixed columns could represent the partial pressure of gas in a hypothetical tissue compartment." 
This pneumatic analogue computer has some advantages in safety, shortemng decompression time and 
conserving air supply over the standard diving tables; but the greatest advantage IS in the prOVision of effiCient 
decompression from random profile dives and repetitive exposures. (CWS/BSCP) 

903. 
KIDD, D.J., R.A. Stubbs and RS. Weaver. 

Comparative approaches to prophylactic decompression. 
In' Lambertsen, C.J., ed. Underwater physiology. Proceedings of the fourth symposium on 

underwater phYSIOlogy, p. 167·176. New York, Academic Press, 1971. 
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Some evidence eXists to show that gas transfer In the tissues IS nonlinear under hyperbaric conditions. The 
many linear models and systems discussed in this paper are special or simplified adaptatIons of a more 
complex general model. A pneumatic analog computer, which computes (in real time) directly from the 
breathing mixture, can be programmed for any of the decompression concepts described. Such a computer -
programmed for nonlinear gas transfer With four equal time constant compartments in senes and with a 
constant ratio ascent critenon - continues to offer a very acceptable real time solution to the problem of 
decompression sickness resulting from diving in an air atmosphere. The computer's efficacy has been verified 
for exposures ranging from 24 hr at 26.4 FSW to one hr at 250 FSW, and for single and repetitive exposures 
of any shape. Our experimental diving program using a 20% O2 -80% He mixture has to date been restricted 
by the limitations of our facilities to half-hour exposures at 300 FSW. Experience with the same computer 
parameters suggests equal reliability, however, at this depth for longer periods of exposure. The chief obstacle 
in the attempt to assess current decompressIOn models and diving tables is the lack of published validated 
data. It is urged that a standard system for reporting the results of experimental diving and decompressIOn 
table validatIOn be dlVlsed for the mutual benefit of countries, organizations, and indiViduals concerned With 
diVing. (Authors' conclusions) 

904. 
KIM, B.C. and J.E. Clifford. 

Closed Sabatier oxygen-reclamation system. 
Columbus, Ohio, Battelle Mem. Inst. Rep. AMRL-TR-70-8, l04p. July 1970. 
(AD-714,062) 

A closed Saba tier system for oxygen recovery from carbon dioxide was designed. Design analysis was based 
on a three-man engineering prototype that consists of the following pnncipal subsystems: a water-vapor 
electrolysis/Sabatier unit, and electrochemical hydrogen-stripper/Sabatier unit, a continuous catalytic 
methane decomposition unit, and a water-vapor transfer umt. The electrochemical cell designs utilize Pd-25 
Ag hydrogrn-diffusion electrodes In tubular fonn containing SabatIer catalyst for Integrated system operation. 
All components are designed for gravity-independent operatIon with a minimum of critical rotating parts. The 
electrochemical units operate at about 200C, and the methane decompositIOn unit at 850C. System weight IS 
about 90 kg with a power requirement of less than 1 kw for deSigned operatIon with 99 percent recovery of 
the oxygen value in the carbon diOXide feed. (Authors' abstract) (USGRDR) 

90S. 
KINDWALL, E.P., H. Schenck, Jr. and J. McAniff. 

Non-fatal, pressure-related scuba accidents, identification and emergency treatment. 
Kingston, R.I., Univ. R.I., Dept. Ocean Eng., Scuba Safety Rep. 3, 27 p. 1971. 

Part I of this report discusses a variety of non-fatal diving accidents caused by pressure effects and involving 
non-military activities of a sport of commercial nature. Forty cases are described with symptoms, times of 
onset of symptoms and times to recompression, along with data on the resolution of the case. In general, 
civilian divers suffenng from embolism or bends accidents show greater residual effects than military divers, 
probably because of their mexperience, non-standard medical treatment, and time factors in transportation to 
recompressions. Part II describes first aid measures appropriate to the civilian diving accident produced by 
pressure effects. Proper handling of the injured person involves correct placement in the transport vehicle, all 
possible speed in movement to the recompression facility and proper selection of the facility based on the 
patient's condition and medical advice from experts. These matters are discussed in detail. Part II is a current 
(April 1971) listing of recompression facilities in the United States including telephone numbers and data on 
their capabilities as to maximum pressure, availability, and so on. (Authors' abstract) 

906. 
KING, W. 

One clinic's criteria for employment in a compressed air environment. 
J. Occup. Med. 12: 113-116; Apr. 1970. 

The author describes the procedures of the Transit Compressed Air Medical Center In San Francisco in 
selecting men for compressed air work. The three main types of disqualifying conditions are (1) those that 
would facilitate air entrapment, (2) those that would predispose to decompression Sickness and (3) those that 
might be confused with decompressIOn sickness. Bronchial asthma, any history of thoracic surgery or pulmo
nary trauma come under the first category. Diabetes mellitus, most neurological diseases, alcoholism, and 
sickle cell disease of the blood come under the third category. HypertensIOn, or any history of heart disease, 
are disqualifying. The age limit for actIve work in compressed air is 55, and men over 45 are discouraged. Ears 
must be very carefully checked. A middle ear exposed to pressure variations by an unhealed perforation in the 
tympanum will cause loss of balance. Chronic ear or sinus infections disqualify because patent tubes in the 
ENT system are essential. Cavities or abscesses in the teeth can entrap air and cause severe pain. Any septal 
defect that would permit bubbles to pass from the right to the left side of the vascular system might result in 
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severe arterial embolism. Obstructive vascular disease is disqualifying, as are unrepaired hernias. For base line 
purpose, a thorough neurological examination should be made of all workers, so that neurological changes 
due to decompression sickness can be observed. Obesity is a disqualifying condition. The formula by which 
obesity may be determined is described; it is supplemented by clinical observation. Pulmonary function is 
very thoroughly examined; vital capacity must be at least 80% of normal. Radiological examinations are most 
important in the chest area, since any radiological abnormality in the lungs is disqualifYing. Long bone and 
major joint survey by radiology is important, since any indication of aseptic bone necrosis or any other bone 
lesion that might facilitate its development, is disqualifying. The applicant must pass a pressurization test to 
show that his ears can adjust to pressure changes. (MFW/BSCP) 

907. 
KINNEY, J .A.S. 

Visibility of colors underwater. 
In: Marine Technology 1970. Preprints. Vol. 1, p. 627-636. Washington, D.C., Marine Technol

ogy Society, 1970. 

The visual world under water is profoundly different than it is in the air. In this paper, the physical bases for 
the differences - the scattering and absorption of the ligh t energy as it travels through water - are discussed 
and experiments concerned with absorption are described. The interesting aspect of the loss of energy due to 
absorption is that it varies with wavelength and this in tum varies with the particular type of water involved. 
Most and least visible colors were determined for scuba divers in different bodies of water chosen to sample a 
continuum from exceptionally clear to highly turbid. Results are available for natural illumnination and for 
incandescent and mercury underwater sources. They show systematic shifts in the most and least visible 
colors depending upon both the type of water and illumination involved. A comparison of fluorescent and 
regular paints of the same color reveals the former to be more visible underwater under almost all conditions. 
(Author's abstract) 

908. 
KINNEY, J.A.S., S.M. Luria, D.O. Weitzman and H. Markowitz. 

Effects of diving experience on visual perception under water. 
U.S. Nav. Submar. Med. Cent., Rep. SMRL 612,12p. Feb. 12,1970. 

Measures of a number of visual functions were performed on subjects with varying amounts of underwater 
experience. All measures of hand-eye coordination revealed a sizable influence of underwater experience, the 
more extensive the diving history, the greater the visual-motor skill. On the other hand, size estimates under 
water by men with diving experience differed little from those by men with none. Results for estimation of 
distances under water were intermediate, shoWing some - but not perfect - correspondence with the amount 
of underwater experience. The data suggest various additions to the training procedures for scuba divers 
which should facilitate thell adjustment to underwater distortion. (Authors' abstract). 

909. 
KINNEY, J.A.S., C.L. McKay and A.P. Ryan. 

The measurement of blood vessels in retinal photographs of submariners. 
U.S. Nav. Submar. Med. Cent., Rep. SMRL 619, 8p. Mar. 23, 1970. 

[The problem was) to devise a technique for assessing the general health of the vascular system of subma
riners from photographs of their retinas. Measures were made of the diameters of retinal arteries and vems 
(A/V ratios) on photographs by using a microscope WIth a micrometer attachment. Photographs of 40 eyes 
were evaluated independently by two measurers. The A/V ratios are comparable to those found in the 
literature and the inter-measurer reliability is good. The measurements of retinal vessels will be made periodi
cally on men as part of the longitudinal health study of submariners. These data will be correlated with blood 
pressures and various other aspects of the men's medical and service history to ascertam effects of contmuous 
exposure to submarine and divmg envllonments. (Authors' summary). 

910. 
KINNEY, J.A.S., C.L. McKay, S.M. Luria and C.L. Gratto. 

The improvement of divers' compensation for underwater distortIOns. 
U.S. Nav. Submar. Med. Cent., Rep. SMRL 633, 29p. June 25, 1970. 

A senes of expenments was undertaken to develop techmques for facilltatmg a diver's adjustments to 
underwater activities. The results show clearly that such facilitatIOn IS pOSSible, but that complete adjustment 
IS not obtamed easily or automatically. Nonetheless, a techmque was deVised which does expedite the 
normally long time pen ods requlled; It COnsiStS of performmg tasks under water on a spaced schedule. The 
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success of the technique is attested to by the fact that more adaptation was achieved by a group, on this 
schedule, in 15 minutes of underwater activity than by a class of scuba divers in four weeks. (Authors' 
abstract) 

911. 
KINNEY, J.A.S. 

A history and rationale of visual acuity standards for submariners. 
U.S. Nav. Submar. Med. Cent., Mem. Rep. 70-5, 5 p., Aug. 7,1970. 

[The problem was] to summarize the experimental evidence and rationale on visual acuity standards for 
submarines. Both the increasing demands for manpower and the technological advance in submarine systems 
have necessitated periodic re-evaluation of acuity standards. The result has been a gradual relaxation of 
requirements from 20/20 to 20/70 or less. Questions concerning the aptness of physical standards for 
submariners often arise because of new developments in submarine systems and personnel requirements. This 
summary is aimed at assisting those who must make operational decisions by providing a background of 
pertinent information. (Author's summary) 

912. 
KINNEY, J.A.S. and S.M. Luria. 

Vision and visibility. 
In: Lambertsen, C.J., ed. Underwater physiology. Proceedings of the fourth symposium on 

underwater physiology, p. 271-276. New York, Academic Press, 1971. 

Underwater vision is frequently distorted and markedly limited. Water absorbs electromagnetic energy so that 
the distance light travels is approximately proportional to the square of the distance. Different wavelengths 
are selectively absorbed depending on the clarity of the water. Natural contact of objects against their 
background is blurred by light scattering by particulate matter suspended in the water. Normally most of the 
refraction of light that focuses the image on the retina occurs at the corneal-air surface, thus when the 
uprotected eye opens underwater the optical image is out of focus and the diver becomes farsighted with a 
50-diopter hyperopia. The face mask causes the light rays from the underwater object to be bent away from 
their normal axiS at the water-air interface and creates a retinal image that is about 30% larger than the same 
object would appear in air, " ... the image of an underwater object is altered in size and distance, its color is 
changed, its brightness dimmer, and its outline fizzy and indistinct. The object is not where it appears to be, 
often it is invisible." However, divers can be tramed to overcome these difficulties, at least to a large extent. 
(CWS/BSCP) 

913. 
KINNEY, J.A.S. and C.L. McKay. 

The visual evoked response as a measure of nitrogen narcosis in Navy divers. 
U.S. Nav. Submar. Med. Cent., Rep. SMRL 664,19 p. Apr. 21, 1971. 

This srudy assesses the pOSSible use of the visual evoked response as a measure of nitrogen narcosis in divers. 
Responses to a patterned visual target were recorded from the scalp over the occipital cortex, from divers 
breathing air in the NAVSUBMEDRSCHILAB's pressure chamber. Records were obtained at the surface, and 
at 100, 200 and 250 feet. Control dives to 250 ft. with the same men breathing helium-oxygen were also 
performed. The results showed significant decreases in amplirude and regularity of the VER as a function of 
depth for divers breathing air but no comparable decrements with helium-oxygen. [It is concluded that] 
nitrogen narcosis presents a problem not only for divers of today, but for the design of future escape systems 
for submarines incapacitated at depth. The visual evoked response can be used to assess the range of mdivid
ual differences and the extent of man's capabilities while operatmg at depth. (Authors' abstract and applica
tion) 

914. 
KINNEY, J.A.S., C.L. McKay, A. Mensch and S.M. Luria. 

The visual evoked cortical response as a measure of stress in naval environments: Methodology 
and analysis. (1) Slow flash rates. 

U.S. Nav. Submar. Med. Cent., Rep. SMRL 669, 27 p. June 25,1971. 

The emphasis In thiS report is upon methodology for use in evaluating the visual evoked response (VER), 
since our primary interest is in using it as a tool in the srudy of Naval problems. In order to employ the VER 
to full advantage, techniques have to be evolved to assess the significance of differences among evoked 
responses; two such methods are assessed in this paper. One of these, a determmation of a mean VER, IS 
effective in evaluating the statistical slgmficance of subtle differences among evoked responses. The second 
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technique is designed to isolate differences in underlying processes in summating responses to one stimulus 
and subtracting the same number of responses to another. In the course of these investigations, we have found 
an element in the VER strongly response to patterned stimuli and small differences among VER's attributable 
to hue. The latter are in excellent agreement with psychophysical data on the color response of normal and 
color defective subjects. ([It is concluded that) the visual evoked response is a promising tool in evaluating 
responses of men to typical Naval problems such as the hyperbaric or narcotic conditions imposed on the 
diver. These analytic techniques allow use of the VER in solutions to these problems. (Authors' abstract and 
application) 

915. 
KIOSCHOS, J.M., V.S. Behar, H.A. Saltzman, H.K. Thompson, N.E. Myers, W.W. Smith and H.D. 

McIntosh. 
Effect of hyperbaric oxygenation on left ventricular function. 
Amer. J. Physiol. 216:161-166; Jan. 1969. 

Hyperbaric oxygenation, OHP, results in a decreased cardiac output, reflecting a reduction both of heart rate 
and stroke volume. To evaluate the mechanisms by which OHP influences cardiac performance, several indices 
of myocardial contractility were measured in 11 anesthetized dogs at a constant controlled ventricular rate 
one to three weeks after surgical induction of complete atrioventricular block. At 3.6 atmospheres absolute 
(ATA) of oxygen pressure with an average arterial PO~ of 2,372 ± 100 mm Hg, means decreased significant
ly for stroke volume from 48 ± 5 to 39 ± 6 ml, for stroke work from 92 ± 14 to 14 ± 11 g-m, and for dP/dt 
from 3591 ± 513 to 3104 ± 684 mm Hg/sec, while isometric contraction time increased from .048 ± .01 to 
.060 ± .01 sec. Filling pressure and after load (aortic pressure) did not change significantly. These data suggest 
that the decrease in stroke volume and work, observed during exposure to OHP, is due to a decrease of 
myocardial contractility. (Authors' abstract) 

916. 
KIOSCHOS, J., H.A. Saltzman, H.K. Thompson, Jr., N.E. Myers, R.E. Whalen and H.D. McIntosh. 

The effect of hyperbaric oxygenation upon renal hemodynamics. 
Amer. J. Med. Sci. 260:270-278; Nov. 1970. 

Renal hemodynamics were evaluated in 30 intact anesthetized dogs at 2.36 and 3.6 atmospheres absolute 
(ATA) of oxygen pressure using a dye-dilution method to measure blood flow. In 15 animals studied at 2.36 
ATA the arterial P0 2 exceeded 1400 mm Hg. Renal blood flow, renal blood volumes, mean artenal pressure, 
stroke volume, renal fraction of cardiac output and the renal arteriovenous O2 difference did not change 
significantly, while renal resistance and total systematic reSistance increased 10 and 28% respectively. In 15 
animals studied at 3.6 ATA the arterial P02 exceeded 2400 mm Hg; significant mean decrease occurred in 
renal blood flow with no significant change 10 the renal fraction of cardiac output. Renal and systemic 
resistance increased 46 and 63% respectively. The renal arteriovenous 02 difference increased as renal blood 
flow fell; therefore, renal oxygen uptake was unchanged. These studies suggest a selective effect of hyperoxy
genation on the renal and systemic circulation with a higher increase in the systemci resistance than renal 
resistance. (Authors' abstract) 

917. 
KIRSCH, U. 

Experimentelle Untersuchungen zum Herzflimmern bei Unterkuhlung. 
[Experimental investigations of heart fibrillation during supercooling]. 
In: Uberleben auf See. II. Marinemedizinisch-Wissenschaftliches Symposium in Kiel, May 4/5, 

1968, p.151-158. Mannheim, Boehringer, n.d. 

Female guinea pigs were cooled by partial immersion in 20° C water to produce a colon temperature as low as 
30° C. To induce fibrillation, one electrode was implanted in the nght ventricle via the Vena jugularis; the 
other electrode was attached to the thigh. The fibrillation threshold was found to drop markedly between 31 
and 35 C. Three mechanisms are considered and evaluated: (1) Membrane stabilization by "claSSIC" antiar
rhythmiC substance; (2) Blocking of the beta-receptors; and (3) Effect on the metabolism. The possible 
mechanisms are evaluated in a series of experiments and the results discussed. (TU/BSCP) 

918. 
KITCHING, J.A. 

Effects of high hydrostatic pressures on the activity and behaviour of the ciliate spirostomum. 
J. Exp. BioI. 51:319·324; 1969. 

(1) Splfostomum ambiguum fails to make the aVOldmg reaction at pressures of 4000 psi and over The 
cntlCal pressure IS between 200 and 400 p S.1. (2) Light or moderate mechanical stimulatIOn With a hair no 
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longer produced reversal or body contraction at pressures over 4000 p.S.I, (3) Blows severe enough to kink the 
body surface or sudden exposure to NaCl in solu tion, elicited prolonged reversal at 6000 and 7000 p.s.i. (4) 
In a direct current the cilia on the cathodal side reversed with a threshold voltage either the same or not more 
than twice as great as that requued without application of pressure. (5) It is suggested that at pressures of 
4000 pSI and over the Cilia at the antenor end of the orgamsm fall to receive and translate the stimulus. TIus 
failure could be due either to the reduced activity of the cilia or perhaps to an Impairment of mechanical 
properties of the ectoplasm. (Author's summary) 

919. 
KLINE, H.J., A.J. Marano, C.D. Johnson, P. Goodman, J.H. Jacobson II and L.A. Kuhn. 

Hemodynamic and metabolic effects of hyperbaric oxygenation in myocardial infarction. 
J. Appl. Physiol. 28(3):256-263; Mar. 1970. 

The effect of hyperbaric oxygenation on coronary SinUS flow and hemodynamic and cardiac metabolic 
alterations were determined In dogs breathing 100% oxygen at 3 ATA and In those breathing air at lATA 
after production of acute myocardial Infarction with shock by plastic sphere coronary embolizatIOn. Hyper
banc oxygenatIOn (artenal P02 of 1,635 mm Hg) resulted In a sigmficant nse of the low postembolic aortic 
pressure (49-62%). Cardiac output and coronary sinus flow Initially Increased moderately in several animals 
bu t the overall Increments for the group were not significant (P>O.05) There was sigmficant elevation of 
systemic and coronary vascular resistance. Artenal coronary SinUS oxygen differences diminished. In animals 
breathing au at 1 AT A for two hr. after coronary embolIzatIOn, there was no change or decline m the low 
postembollc cardiac output, aortic pressure, artenal P02 , and coronary SinUS flow. Postembolic myocardial 
"excess lactate" production diminished or disappeared in almost all animals breathing au at 1 ATA. It IS 
concluded that delivery of oxygen to the Ischemic myocardium is probably mcreased during hyperbaric 
oxygenation. The Increased myocardial oxygenation might be attributable to mcreased coronary perfusIOn 
pressure as well as to increased artenal oxygen content. (Authors' abstract) 

920. 
KOBAYASI, S., T. Ogawa, C. Adachi, F. Ishikawa and K. Takahashi. 

Maximal respiratory pressure and pliability of the body wall of the Japanese ama. 
Acta Med. BioI. (Niigata) 18 :249-260; Mar. 1971. 

The maximal mspuatory and expuatory pressure and the pliability of the chest and abdommal walls were 
determined in active am as, and male and female non-divers. The maximal inspiratory and explfatory pressures 
were higher in men than in women of the control group. ThiS difference may be attnbuted to the difference 
in Vital capacity between them. The maximal expiratory pressure of amas was httle different from that of 
control women, but was smaller than that of men. On the other hand, the maxImal msplfatory pressure was 
higher in amas than in women despite no differences In vital capacity between them, while it showed no 
significant differences between amas and men. These indicate a greater development In Inspiratory muscle 
power in the ama, which is of advantage in breathing afloat at the water surface against a hydrostatic 
compression. The pliability of the body wall was greater in amas than in non-divers, male or female. A large 
pliability in the ama may reduce the mcrease m transthoracic pressure difference and the blood shift into the 
thorax which are caused by the hydrostatic pressure, and consequently make deep diving possible. These 
charactenstics of the ama could be considered to be a manifestation of certaIn adaptatIOns developed from 
long-term occupational stresses. (Authors' summary) 

921. 
KOBINGER, W. and M. Oda. 

Effects of sympathetic blocking substances on the diving reflex of ducks. 
Eur. J. Pharmacol. 7(3):289-295; 1969. 

Heart rate and blood pressure were measured in unanesthetized ducks. The "diving reflex" was elicited by 
submersion of the beak of the animal for 90 sec. under water. In control expenments the animals developed 
bradycardia without a significant fall in blood pressure. Treatlnent With bretylium (10 mg/kg Lv.) or pretreat
ment with guanethidme (10 mg/kg s.c. 18 hr.) only slightly inhibited the development of bradycardia during 
sumbersion, but the mean blood pressure decreased, mdicating the inhibition of peripheral sympathetic 
vasoconstrictIOn. Treatment with Catapres (2-(2,6-dichlorpheny lammo)-2-imldazoline-hydrochlonde, St 155, 
100-200 pg/kg Lv.) or pretreatment with a-methyldopa (100-200 mg/kg i.v. and s.c. either the day before or 3 
days before experiment) neither influenced the bradycardia nor induced a fall in the mean blood pressure 
dunng submersion. Pretreatment with reserplne(Op.5 - 2.0 mg/kg s.c. 18 hr) completely blocked the cardio
vascular reactions of the diving reflex as no bradycardia occurred dunng submersion and the blood pressure 
decreased. The results are discussed with respect to mhibition of the sympathetic system, which occurs with 
guanethidine or bretylium at peripheral sites and with Catapres at the CNS. (<9 BA) 
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922. 
KOHLER, G.K., H. Penin, G. Oberhoffer, B. Krankenhagen and U. Voigt. 

Klinisches EEG mit kontrollierter Hyperventilation. 
[Clinical EEG with controlled hyperventilation]. 
Fortschr. Neurol. Psychiat. 39:420-438; 1971. 

Although apparently promising, the introduction of an attempt at controlled hyperventilation in routine 
clinical electroencephalography has hitherto been unsuccessful. This is probably due to the considerable 
expense involved and to difficulties in data processing. But now relatively simple electronic apparatus render 
possible not only the measurement of those respiratory quantities (volume of air breathed, CO2 and 02 
content of expirate) which permit quantitative research on hyperventilation, but also a synchronous graphic 
representation of the brain-waves. After a short discussion of the extensive literature on hyperventilation and 
cerebral electrical activity, and a summary of the most important aspects of those factors which influence 
cerebral electrical activity, the authors suggest a method of controlled hyperventilation for clinical routine 
electroencephalography. Documentation is in the form of data sheets suitable for opitcal reading and marking 
procedures, and which permit data analysis and correlation with the help of a computer. (MEH/BSCP) 

923. 
KOLBERT,M. 

Underwater, cordless, ionic conduction TV system. 
Bethpage, N.Y., Gruman Aerosp. Corp. Rep. ADR 09-10-71.1 v+ 41 p. June 1971. 

An underwater, cordless, real-time TV system, based on ionic conduction techniques was developed and 
tested. The results discussed in this report are based on ionic conduction for a quasi static dipole in the near 
field. However, since all tests were conducted in environments involving boundary limitations of shore of 
depth, the quasi static assumption appeared only partially correct. Despite this limitation, the results achieved 
are significant, and warrant further study. The TV system employs approximately 30 watts peak power, 
developed to transmit live pictures at a range of up to 300 feet, horizontally, in salt water. The picture 
appears to be free from the reflections and reverberations that characteristically limit sonar TV systems. With 
this system, range is determined by power input and spreading loss; in active sonar systems power increases 
produce increased reflection and reverberation. (Active sonar is always limited by reverberation noise in 
shallow water). In addition, the ionic conduction TV system is not affected by the high sonar ambient noise 
of typical salvage operation areas. The ionic conduction TV system can be produced in a size and 
configuration that is easily hand-held by a diver, thus providing a valuable mobile and flexible tool for 
exploratory or salvage work. It provides for communication of live, real-time, pictures between submarines, 
from submarine to surface (and vice versa), and from diver to submarine. The vertical propagation has not 
been tested, except for tests in 60 feet of water in a pier area in Florida, with short range reception m the pier 
area. (Author's summary) 

924. 
KONG, Y., S. Lunzer, A. Heyman, H.K. Thompson, Jr. and H.A. Saltzman. 

Effects of actazolamide on cerebral boUd flow of dogs during hyperbaric oxygenation. 
Arner. Heart J. 78(2):229-237; 1969. 

The effect of acetazolamide in improving cerebral blood flow and counteracting hyperoxic cerebral vasocon
strictIOn was evaluated in seven dogs breathing room aIr at ambient pressure and in five dogs breathmg 100% 
O2 at 2.3 atmospheric pressure. Cerebral blood flow, measured with the radioactive Xe clearance method, was 
determined serially before and after administration of 5 mg/kg of acetazolamide I.V. FollOWing the admmlstra
tlon of acetazolamide at ambient environment, the mean fast flow mcreased from a base-line level of 60.8 to 
112.4 ml/IOO gm per min and slow flow from 16.2 to 24.6 ml/IOO g per min With the artenal PC02 and 
arterial blood pressure remaining relatIVely constant. The cerebral blood flow was markedly mcreased at ten 
min, It attained a peak at 30 min, and tended to remam elevated throughout the two hr observatIOn period. 
Hyperbanc oxygenation (artenal P02 = 1548 mm Hg) reduced the mean fast flow from 66.4 to 55.9 ml/IOO 
gm/mm and mean slow flow from 17.2 to 15.3 mi/IOO gm/min. AdmlmstratlOn of acetazolamide during 
hyperbanc oxygenatIOn raised the mean fast flow to 134.8 and slow flow to 24.7 m./IOO g/mm. This mcrease 
of cerebral blood flow was not observed in the three control ammals which were subjected to only hyperbanc 
oxygenatIOn Without rece\Vmg acetazolamide Acetazolamide In a small amount not only effectively counter
acts the cerebral vasoconstnctmg effect of hyperoxla, but also slgmficantly mcreases cerebral blood flow at 
both ambient and hyperbaric conditIOns. (JGS) (© BA) 
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925. 
KONG, Y., S. Lunzer, A. Heyman and H.A. Saltzman. 

Protective effects of acetazolamide and hyperbaric oxygenation on experimentally induced 
syncope. 

Stroke J. Cereb. Circ. 1(2):69·76; 1970. 

The protective effects of acetazolamide and hyperbanc oxygenation on experimentally Induced syncope were 
evaluated in seven healthy male subjects. Syncope was induced by vigorous hyperventilation and Valsalva 
maneuver. Each subject performed these procedures three times in each of the following conditions: 
breathing room air at normal atmospheric pressure, breathing 100% O2 at 2.36 atmospheric pressure, 
breathing 9% O2 at 2.36 atmospheres. With comparable changes of arterial pe02 and blood pressure during 
the hyperventIlation-Valsalva maneuver, syncope occurred in 19 of 21 (91%) hyperventilation-Valsalva 
maneuvers performed at ambient environment, in 18 of 21 (86%) when subject was breathing 9% O2 at 2.36 
atmospheres, in 14 of 21 (67%) when 2.36 of 100% O2 was used, and in only seven of 21 (33%) when 
acetazolamide was used in conjuncnon with hyperbanc 02' (©BA) 

926. 
KONTSEV A Y A, H.G. and V.D. Lindenbraten. 

Ob obmene tirozina pri sindrome dlitel'nogo paxdavlivaniya. 
[Tyrosine metabolism in prolonged compression syndrome] . 
Biull. Eksp. BioI. Med. 70:26-27; Sept. 1970. 

In the syndrome of prolonged compression of soft tissues in 40 rabbits the authors studied the content of free 
tyrosine In the blood serum and unnary excretion of tyrosine metabolItes - p-oxyphenylpyruvic and homo
gentiSIC acids. No changes in the tyrosine level were revealed. The exretion of tyrosine metabolites changed 
signficantly, correlating with respective alterations of diuresis. (English summary) 

927. 
KOOYMAN, G.L., D.D. Hammond and J.P. Schroeder. 

Bronchograms and tracheograms of seals under pressure. 
Science 169:82-84; July 3,1970. 

Radiograms of the upper portion of the respiratory system were obtained at pressures up to 31.6 atmospheres 
absolute in the Wedell seal, Leptonychotes wed delli, and the northern elephant seal, Mirounga angustirostris. 
The trachea was considerably compressed but not fully collapsed at the highest pressures. No measurable 
change in the size of the bronchioles and smaller bronchi was observed. Measurements of total lung volume 
obtained Simultaneously showed that the seals consistently dived with a small volume. (Authors' abstract). 

928. 
KOOYMAN, G.L., D.H. Kerem, W.B. Campbell and J.J. Wright. 

Pulmonary function in freely diving Weddell seals, Leptonychotes Weddelli. 
Resp. Physiol. 12:271-282; Aug. 1971. 

Minute volume, tidal volume, dead space volume (VE, VT, VD) and dlVlng lung volume were measured in 
adult, unrestrained Weddell seals Leptonychotes weddelll, whose mean weight was 425 kg. The effects of 
oxygen ventilation on dive duranon were observed in four adult seals. VE range from 19.5 L/min while 
resnng to 224 L/mIn after a dIVe, VT was 5.4 L to 15.2 L, the average VD for two ammals was 1.6 L and lung 
volumes ranged from 5L during a dIVe to 21 L after Inspiration. DIVe durations of 66 min and probably 87 
min were observed after oxygen venblatlOn. The results indicate that the ability to increase ventilation rate 
above the resting value, is less than that In terrestnal mammals Divmg lung volumes are large enough that 
blood and bssue Inert gas tensIOns could Incrrease to several atmospheres dunng deep dives If small airways 
closed at low pressures and most of the gases were trapped m the lungs. Blood oxygen tensions may playa 
primary role m Influencing the length of the dive (Authors' abstract) 

929. 
KOROL'KOV, V.I., B.B. Yegorov and I. Ya Lunev. 

Use of hyperoxic and hypercapnic gas mIxtures for increasing orthostatic stabilIty. 
Space BioI. Med. 4(3): 10-17; 1970 
(JPRS 51,315) 

It was found that the breathing of gas mixtures containing high concentratIOns of oxygen and carbon dIOxide 
has a favorable effect on tolerance to IS-minute tIlt tests. Orthostatic stabilIty declined m response to 
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hypovolemia due to artificial blood loss amounting to 0.8 percent body weight. No collaptoid state developed 
when the animals were breathing gas mixtures contining 5% CO2 , 93% 02 and 2% N2 under hypovolemic 
conditions. (Au thOTS' abstract) 

930. 
KOT ASKOV A, J. 

Some psychological aspects of isolation in hyperbaric conditions. 
Rev. Physiol. Subaquatique Med. Hyperbare 2(1):20-23; 1970. 

During isolated deep dives, many accidents are brought on by psychophysiological disorders (euphoria, 
perception disturbances, etc.). Phenomena of sensory impairment, both visual and auditory, increased by lack 
of external stimuli, result from prolonged subjection to a hyperbaric atmosphere. Behavior of subjects 
isolated and exposed to hyperpressures for long periods (three days or more), with or without external stimuli 
transmitted through the acoustic canal, has been studied by the author. The greater part of perception 
disorders (hallucinations and pseudo-hallucinations) occur in the night or early in the morning, when there are 
no external auditory stimuli. Reactions vary greatly from one subject to another. Identical phenomena may 
be observed in different circumstances during high altitude solo flights or with cosmonauts. Psychological 
difficulties, such as personal hostilities, that arise when a small group of men live together in an environment 
of sensory deprivation and isolation, as in a hyperbaric chamber, are briefly discussed. It is noted that the 
great difference between model conditions and natural conditions in their psychological impact make investi
gation in this field difficult. Further work is planned, however, with an effort made to allow for these 
discrepancies as well as for individual differences between the subjects involved. (Author's abstract expanded 
by MFW /BSCP) 

931. 
KOWALSKI, M.K., A. Ashley and G.H. Kydd. 

Inability of succinate to protect rats from the chronic effects of hyperbaric oxygen toxicity. 
Aerosp. Med. 42:427-432; Apr. 1971. 

Rats of the Sprague-Dawley strain obtained from the Huntingdon Farms Company, Philadelphia, were 
succinate protected toward the acute effects (convulsions) of oxygen toxicity and exposed to 5 ata, 100% 
oxygen to ascertain if protection also existed against the chronic effects (paralysis). The data obtained on 18 
succinate injected rats as compared with 18 corresponding controls indicated that no significant resistance to 
paralysis was present. Thus paralysis due to OHP did not require previous convulsive episodes. The continuous 
monitoring of body temperature, measured rectally throughout the exposure presented no correlation 
between convulsions and temperature variation. However, a characteristic type of temperature decrease did 
appear directly preceding or with the onset of paralysis. This charactenstic temperature profile was essentially 
the same for both the succinate-protected and non-protected rats during the exposure in which paralysis 
occurred, indicating the mechanistic centers of temperature control and paralysIs were affected similarly by 
OHP and that succinate did not influence these centers significantly. (Authors' abstract) 

932. 
KOZLOWSKI, S., B. Rasmussen and W.G. Wilkoff. 

The effect of high oxygen tensions on ventilation during severe exercise. 
Acta Physiol. Scand. 81 :385-395; Mar. 1971. 

The effect of high oxygen tensIOns on ventilation dunng severe exercise was studied in four young male 
subjects to determine whether the change In ventilation is of humoral or of nervous origin (from chemorecep
tors) or a combination of both. Accordingly, the time course of ventilation was determined in the transient 
from low to high oxygen tensions (air-35% 02' air-lOO% 02,35-100% 02) and from high to low oxygen 
tension (100% 02 -air). Blood samples taken during the transient were analyzed for PaC02, pH and lactate 
concentration. The full depressant effect on the ventilatIOn of high oxygen tensions was obtained after 10-20 
seconds, Independent of the oxygen tension before the transient. The total ventilatory depression was approx
imately 14% going from air-IOO% 02' 6% gOing from air-35% 02 and 6% from 3502"100% 02' When the 
subjects went from high oxygen tensIOn to a lower tensIOn the ventilation became stable from 3040 seconds. 
The ventilation came back to values a little higher than the control values. The changes in PaC02/and pH 
were opposite to what one could expect If they were causal factors. The change of blood lactate concentra
nons in the transients was too slow to explain the change In ventilation. In the penod between the tranSients, 
high oxygen tensIOns had a sustained depressant effect on ventilatIOn and a slight fall III blood lactate III this 
penod could indICate a decreased anaeroblclty III the working muscles. The slmilanty of the tune courses In 
the transients at various conditIOns indicates that the imtlal ventilatory depression IS caused by the same 
factors at rest and during exercise. If one assumes that the aortic and carotid chemoreceptors are responsible 
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for the depressIOn m ventilatIOn, the threshold value of these receptors is changed during severe exercise, smce 
35%02 IS not enough to silence the chemoreceptors. (Authors' abstract) 

933. 
KRADNYKH, I.G., L.A. Tyuton, V.M. Boitsov, V.P. Malygin and A.S. Tsivilashvili 

K methodike rentgenologicheskogo isseldovaniya organov grudnoi kletki cheloveka pri vzryvnoi 
dekompressii. 

[X-ray study of the thoracic organs in humans during explosive decompression] 
Vestn. Rentgenol. Radiol, 45(4):41-45; 1970. 

Survey roentgenography of the thoracic organs at the time of explOSIve decompressIOn gIves valuable evidence 
on the effect of changes of barometric pressure on the organs of respiration and circulatIOn. The followmg 
changes are found and can be measured at the time of explosive decompressIOn; downward displacement of 
the diaphragm, upward displacement of the ribs, delay in respIration, changes of the heart volume, expansion 
of the gas in the stomach and the intestine, disturbance of respiratory rhythm directly after the change of 
pressure and at vanous periods after it. Assessment of these data m the expenments carned out, together with 
the results of other chnico-physiologIcal mvestlgations offer a possiblhty of reliably prognostIcating harmless
ness of the expenments. (GAH) (© BA) 

934. 
KREKELER, H., D. Muysers and J.P. Pichotka. 

Die bedeutung des alveolaren PC02 fur die alveolar-arterielle O2 Druckdifferenz. 
[Significance of alveolar PC02 for the alveolar-arterial P02 difference] . 
Pfluegers Arch. Ges. PhyS101. 316: R29; 1970. 

Abstract only: Alveolar and arterial gas pressures were measured under conditIOns of controlled 
hyperventilatIOn. Constant measurement of the breathed gas with the mass spectrometer. Measurement of the 
blood gases followmg the Gleichmann-Lubbers method. The measurements reveal a continual increase in the 
alveolar-artenal 02 pressure difference, WIth a decreasmg alveolar pe02. The AaD02 rises from 10mm of 
mercury when the PAC02 IS normal to 35 mm of mercury when PAC02 = 20 mm of mercury. There is a 
close correlatIOn between PAC02 and AaD02, but none between PA02 and AaD02. (Translated by 
MEH/BSCP) 

935. 
KRENIS, L.J., P.L. Liu and S.H. Ngai. 

The effect oflocal anesthetics on the central nervous system toxicity of hyperbaric oxygen. 
Neuropharmacology 10(5):637-641; 1971. 

LIdOCaIne and cocaine in subconvulsant doses protected mice agaInst CNS tOXIcity during exposure to 
hyperbaric 02' The mechanism of this protection is unknown, as is the mechanism of hyperbaric 02 toxicIty 
itself, but both may involve changes in the brain monamine systems, or changes in the eXCItability of neronal 
membranes. (©BA) 

936. 
KREPS, E.M. 

Giperbariya i podvodnaya fiziologiya. Konferentisiya v Marsele. 
[Hyperbarism and underwater physiology. Conference at Marseille] . 
Vestn. Akad. Nauk. SSSR 4:59-66; Apr. 1971. 

An mternational conference on underwater phYSIOlogy was held on June 8-11, 1970, at MarseIlle, the French 
Mediterranean research center for deep water experiments. The author partlcipated at this conference as one 
of 120 scientists representing 12 natIOns. The subjects discussed were: the effects of exposure to high 
atlnospheric pressure on dIvers during prolonged underwater stay, decompression sickness and ItS treatlnent, 
therapeutic recompression, the toxicIty of hyperbaric oxygen, the narcotic effect of inert gases, hyperbanc 
narcosIs. At the Marseille Underwater Laboratory the particIpants of the conference were given a demonstra
tion of various equipments, among others a high compressIOn chamber hnked to a TV camera for the VIewing 
of the activities inside the chamber. The group also visited the Toulon Military-Naval Base and the Monte 
Carlo Museum of Oceanography with its laboratory expecially equipped for the study of hyperbaric physiolo
gy and exploration of the bottom of the sea. At the Toulon Laboratory of Respiratory PhYSIology a practical 
demonstration of some experimental studies on surface-active agents was of special interest to the author. The 
properties of surfactants and their action on lungs under hyperbaric conditions IS a subject currently under 
investigatIon by the author's own group in the Soviet Union. (OLC/BSCP) 
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937. 
KUBA, T. 

[Histochemical studies of the effects of oxygen at high pressure on rat heart muscle] . 
Jap. J. Anesth. 19:611-618; June 1970. 

Activities of several enzymes in myocardium of the rat kept in hyperbaric oxygen of 2 to 5 atmospheric 
pressure were studied with histochemical techniques. The activities of phosphorylase and succinate dehydro
genase tend to be depressed in the superficial plane of myocardium of the left cardiac cavities. The depression 
of these two enzyme systems was highly suggestive of the decreased energy metabolism in these areas, and 
appeared frequently prior to the manifestation of oxygen intoxication. The pulmonary damage due to 
hyperbaric oxygenation, especially the pulmonary edema, might be attributable to the left heart insufficiency 
resulting from the decreased energy metabolism in myocardium of the same side. No alterations in the 
activities of isocitrate dehydrogenase and lactate dehydrogenase were revealed in this study. (English 
summary) 

938. 
KULIG, J.W. and J.K. Summitt. 

Saturation dives, with excursions, for the development of a decompression schedule for use 
during SEALAB III. 

Cambridge, Mass., Astro Nautical Research Inc., Rep. NEDU-PR-9-70, 69 p. Sept. 23,1970. 
(AD 723,174) 

Twenty-three saturation dives to depths of 200 to 850 feet were conducted at the U.S. Navy Experimental 
Diving Umt to verify a decompression schedule for use at SEALAB III. Seventy-one divers completed 
ninety-seven man-dives and tested decompression schedules based on two different fundamental rates of 
ascent during the dive series. Seventy-four man-excursion dives were conducted during the senes, including a 
record-breaking excursion to a depth of 1025 feet. A decompression schedule for use from a depth of 600 
feet was developed and found to be safe for use during SEALAB III. Eight cases of decompression illness 
occurred during the dive series. Details of these cases are covered in the report. (Authors' abstract) (G RA) 

939. 
KYDD,G.H. 

Pulmonary hypertension resulting from oxygen exposure. 
U.S. Nav. Air Devel. Cent., Rep. NADS-MR-6802, 18p. June 4, 1968. 

Rats exposed to an atmosphere of 95 to 100% oxygen at a partial pressure of 516 mm Hg for periods of 30 
days showed no obvious abnormalities. At the end of this exposure they were removed from the system and 
anaesthetized. Aortic and intratracheal pressures were measured by standard direct procedures m response to 
breathing au and oxygen and to transient increases in mtratracheal pressure. Compared with the results m 
unexposed rats, the expenmental animals showed an mcrease in pulmonary artenal pressure (PAP) and a 
decrease in mean aortic pressure. The increase in aortic pressure caused by breathing oxygen which was 
present m the unexposed animals could be eliCited in the exposed rats. The mcrease m PAP IS attributed to 
structural changes m the pulmonary vasculature associated With oxygen exposure and It IS postulated that an 
increase m vascular resistance is responsible for a decreased cardiac output, glVlng rise to the systemic 
hypotensIOn. Whereas mean aortic pressure fell dunng increased intratracheal pressure, mean pressure from 
the right heart did not change, suggestmg that the right ventricle empties Itself less well against the increased 
pressure. (Author's summary). 

940. 
KYLSTRA, J.A. 

The feasibility of liquid-breathmg and artiticial gills. 
In: Bennett, P.B. and D.H. Elliott, eds. The phYSIOlogy and medicine of divmg and compressed 

aIr work, p.193-212. Baltimore, WillIams and Wilkins, 1969. 

Gas narCOSIS, oxygen toxIcity and decompressIOn sickness are all related to the compressibility of gases, and 
could therefore be ellmmated by breathmg a liquid which IS not compressible Expenments have been 
conducted With mice, rats, and dogs submerged and breathing salt solutIOns eqUlhbrated With oxygen at high 
pressures, m which survival up to 18 hours was reported. In expenments With dogs m au m a pressure 
chamber and breathmg oxygenated Rmger's solutIOn through an endotracheal cannula the respuatlOn was 
conducted by motor dnven valves and the dogs appeared nomlal throughout and even survived (forty-four 
days aftcr the expenment one pregnant female delivered mne healthy pups) Theoretical consideratIOns deal 
With the net transfer of oxygen and carbon diOXide between the amblCnt envuonment and the blood by the 
process of diffUSIOn and mvolve bulk-flow, movement and turbulence m the respuatory tree and the au sacs, 
and m the rate of dlffu"on through the membrane of the au sac One of the pnmary problems IS the 

242 



elimination of carbon dioxide and it is concluded that for this purpose the lung IS an inefficient aquatic gas 
exchanger primarily as a result of the geometry and structure of the air-ways. Artificial gills have been 
suggested as the device for the exchange of gases by means of simple diffusion across a semipermeable 
mem brane, between a free-swimming diver and the surrounding water. It is possible that a gas-filled artificial 
gill or even a blood-filled artificial gill could be developed. The problems, however, are formidable. 
(CWS/BSCP) 

941. 
KYLSTRA, J.A. 

Required properties of a liquid for respiration. 
Fed. Proc. 29: 1724; 1970. 

Studies on pulmonary gas exchange in dogs ventilated with hyperbancally oxygenated salt solution clearly 
revealed that diffusion rather than convectIOn IS the rate-limiting factor in water breathing mammals. Since 
the vIscosity of water IS roughly 40 times greater than that of air, It follows that laminar flow of saline 
through the aIrways can be no greater than about 1/40th of air flow. Thus, the viSCOSity and denSity of a 
breathing fluid should be as low as possible and the liquid should be saturated with oxygen under pressure. In 
addition the solubility and diffusion coefficients of carbon dioxide in alveolar liqUid should be as great as 
possible. (CWS/BSCP) 

942. 
LABA,L. 

Analiza przyczyn leczenia szpitalnego pracownikno gospodarki morskiej Gdanska i Gdyni. 
[The problem of the prevention of decompression sickness in deep sea divers. The first Polish 

aquanautic expedition (Meduza 1 )). 
Pol. Tyg. Lek. 25 :776-778; June 1970. 

The first expedition on the Polish underwater chamber Meduza I had no scientific sigmficance, It was more of 
a sports event. However, some expenences of the aquanauts may have practical value. The following conclu
SIOns can be drawn from the achievement of the Polish aquanauts: 1. The cabm of Meduza I served as an 
underwater dwelling and compression chamber. Maximum depth of immersion was 25m (for a very short 
penod they reached 35m). 2. Thanks to an attached hOlst, the cabin was able to change depths by being 
maneuvered by the crew itself. 3. Dunng the period of their 95 hours of underwater stay the aquanauts 
breathed compressed air; for 34 hours the pressure was 3.0-3.4 atIn. Decompression was gradually achieved at 
depths of 22, 20, 18, 15, 12,9,6, 3m. 4. Despite prolonged breathing of compressed aIr there was no Sign of 
damage to the respiratory tract. (OLC/BSCP) 

943. 
LAFOND,C. 

Hope for disabled undersea vessels. 
Sci. News 98:231-233; Sept. 12,1970. 

It is expected that DSRV 1 and 2 will be ready for operation by 1972 or 1973. The first is now undergoing 
shallow water trials. It will carry a three man crew (two in the control section and one in the survivors' 
section) and 24 survivors. It has an operating depth of 5,000 feet, thus possessing a capabtlity of deep search 
and recovery. The plan is to have three paIrs of DSRV's stationed around the world; each rescue vessel would 
be flown to a port and attached to a nuclear mother submarine which would transport it to the aCCident. One 
cycle of transferring survivors from disabled sub to mother sub and returning for the next load, would requIre 
two hours. After four tnps, the DSRV would need recharging, a delay that would be eliminated If the vessels 
could work m paIrs. Construction problems have been manifold, since no preVIOusly existmg equipment was 
usable. The life support system (oxygen supply and CO 2 removal) IS good for 36 hours. The mechanics and 
design of the vessel are discussed. Deep water tests will begm m October or November, and will use Navy 
crews; thus the crews will be trained at the same time the vessel is tested. The first vehicle will have a tested 
depth capacity of 3500 feet, because that was the depth-snTIulatlOn limit of the only test tank available at the 
time, DSRV 2, however, will have full depth capability. Eventually It is planned that 24 nuclear subs will be 
eqUipped to carry the DSRV's. (MFW /BSCP). 

944. 
LAGOE, J.A. 

The subsea acoustIc commUnIcations environment. 
In: Marine Technology Society. 7th annual conference, August 1971, Washington D.C., Pre

prints, p.259-264. Published by the Society, 1971. 

New emphasiS has been placed on acoustic commumcatIons for a Wide variety of subsea control and telemetry 
applications. Such acoustic links see the adverse effects of nOise, propagatIOn loss, temperature, pressure, 
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multipath, and ray bending. Effective system design must consider all of these effects in order to select the 
appropriate configuration and basic system parameters. Power and frequency must be compatible with the 
ambient noise and transmission range, the bit length and level of diversity must be compatible with the 
expected muitipath conditions, and the modulation must be compatible into the channel-noise statistics. 
Finally, the information coding must properly match the channel-error model. (Author's abstract). 

945. 
LALLY, D.A., T.O. Moore and S.K. Hong. 

Cardio-respiratory responses to exercise in air and water at 1 and 2 ata. 
Honolulu, Univ. Hawaii, Sch. Med., Dept. Physiol., Rep. UNIHI-SEAGRANT-TR-71-04, 22 p. 

Dec. 1971. 

Six men performed graded leg exercise in air, in 30v C water and in 15°C water at one and two ATA, 
breathing air from scuba in all cases. The external work ranged up to approxunately 750 kg/m per min. With 
respect to surface-equivalent monitoring, it was found that the oxygen uptake (V02) at a given heart rate was 
higher in water than in air, and higher in the colder water. These differences are significant over wide ranges 
of heart rate. V02 at a given heart rate was higher at 2 AT A than at 1 AT A, partially due to a drop (approx. 
8%) in resting heart rate at 2 ATA. The ralationship between V02 and VE followed identical trends, but the 
difference had limited significance. Maximum voluntary ventilation (MVV) measured on a spirometer at 2 
ATA was 20% less than on a spirometer at 1 ATA, and MVV on scuba at 2 ATA was 42% less than on a 
spllometer at 1 ATA. A marked increase in PAC02 with increasing V02 was indicated by post-end-tidal 
alveolar samples, but was attributable to increased VC02, PAC02 values calculated (using the Bohr equation) 
from the mixed expired P002 indicated no change in PAC02 with pressure or work level. (Sea Grant 70's) 

946. 
LAMBERT, R.J. 

Preventive medicine in the nuclear submarine programme. 
J. Roy. Nav. Med. Servo 56: 176-182; Spring 1970. 

Some of the new tasks imposed on the medical branch by the advent of the nuclear submarine are described. 
Control of the environment becomes a major part of the medical officer's duties and, in particular, atmos
pheric toxicology requires a sophisticated approach. A submarine community forms a useful model for 
certam lines of research, and some of these are indicated. (Author's abstract) 

947. 
LAMBERTSEN, C.J. and RW. Bullard. 

Introduction - The scope of the symposium. 
In: Lambertsen, C.J. and RW. Bullard, eds. Symposium on undersea-aerospace medicine. 

Temperature limitations in manned undersea and aerospace operations, St. Louis, Missouri, 
April 30. 

Aerosp. Med. 41: 1265; Nov. 1970. 

The problems of temperature limitations of space travel are the opposite of those in deep diving. 
Hyperthermic stress is the basic problem in the first, while hypothermia resu1tmg in deterioration of mental 
and physical performance and eventual loss of consciousness is the chief problem underwater. Vast engineer
ing improvements are needed in both areas in order to extend significantly the period of man's useful work 
capability. The current symposium sets forth certain fundamental observations on human exposure to temp
erature extremes upon which such improvements must be founded. For papers dealing with heat loss under
water, see entries under Bullard, R.W. and Webb, P. (MFW/BSCP) 

948. 
LAMBERTSEN, C.J., ed. 

Underwater physiology. Proceedings of the fourth symposium on underwater physiology. New 
York, Academic Press, 1971. 575p. 

This volume IS diVIded into twelve parts, as follows: (1) Oxygen: mechanisms of toxicity; (2) Oxygen effects 
on cells and systems; (3) Physical effects of pressure and gases; (4) Fundamentals of mert gas exchange and 
bubble formatIOn; (5) Factors in decompression' the inert gases; (6) Factors in decompression: the cllculation 
and the cllculating blood; (7) Senses and communication; (8) Respiratory hmitations of high ambient pres
sures; (9) Carbon diOXide, exercise and acclimitization to hypercarbia; (10) Temperature balance in shallow 
and deep exposures; (11) Influence of inert gases and pressure upon central nervous functions; (12) Undersea 
and manned chamber operatIOns. IndiVidual papers Wlil be found under the following author entnes Albano, 
G. and M. Columba; Anthonisen, R.R., E.E. Bradley, J. Vorosmarti and P.G. Linaweaver; Bennett, P.B.; 
Biersner, R.J.; Bommann, R.C.; Bradley, M.E., N.R. Anthonlsen, J. Vorosmartl and P.G. Linaweaver; Brauer, 
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R.W., RO. Way, M.R Jordan and D.R Parrish; Buhlmann, A.A.; Chance, B.; Chouteau, J.; Clark, J.M., R.D. 
Sinclair and B.E. Welch; Cockett, A.T.K.; Craig, A.B., Jr.; Criscuoli, P.M. and G. Albano; D'Aoust, B.G.; 
Dickson, J.G., Jr., c.J. Lambertsen and J.G. CassIis; Elliott, D.H. and J.A.B. Harrison; End, E.; Fant, G.M., J. 
Linqvist, B. Sonesson and H. Hollien; Featherstone, R.M., S.Hegeman and W. Settle; Fischer, C.L and S.L. 
Kimzey; Flynn, E.T., Jr. and c.J. Lambertsen; Fructus, X.R., R.W. Brauer and R. Naquet; Hamilton, R.W., Jr. 
and X.R. Fructus; Harris, J.D.; Haugaard, N.; Hester, R.; Hills, B.A.; Kidd, D.J., RA. Stubbs and R.S. Weaver; 
Kinney, J.A.S. and S.M. Luria; Landau, J.V.; Lange, P.W., A. Martinsson and H.O.E. Rockert; Lever, M.J., 
K.W. Miller, W.D.M. Paton, W.B. Streett and E.B. Smith; Lever, M.J., W.D.M. Paton and E.B. Smith; 
MacInnis, J.B.; Mackay, RS. and G. Rubissow; Miller, I.N., O.P. Wangensteen and E.H. Lanphier; Miller, J.W. 
and c.J. Lambertsen; Nichols, C.W. and C.J. Lambertsen; Parker, D.C. and E. Nagel; Rawlins, I.S.P. and J.F. 
Tauber; Rubenstein, c.J. and J.K. Summitt; Salzano, J., E.M. Overfield, D.C. Rausch, H.A. Saltzman, I.A. 
Kylstra, I.S. Kelley and I.K. Summitt; Sanders, A.P. and W.D. Currie; Schaefer, K.E., C.R Carey and J.H. 
Dougherty, Jr.; Schreiner, H.R. and P.L. Kelley; Sinclair, R.D., I.M. Clark and B.E. Welch; Summitt, J.K., J.S. 
Kelley, J.M. Herron and H.A. Saltzman; Van Tassel, P.V., C.J. Kmght and c.J. Lambertsen; Wood, J.D.; 
Wood, L.D.H. and A.C. Bryan; Young, J.M. (MFW/BSCP) 

949. 
LAMY, M., C. Hubin and J. Manet. 

Un cas de pneumoperitoine geant apres plongee sous-marine. 
[A case of giant pneumoperitoneum following underwater diving]. 
Bull. Medsubhyp 3: 17-19; Sept. 1970. 

The case concerns a 39-year-old diver who had receIVed medICal treatment for an ulcer for four years; the 
ulcer had been asymptomatic for SIX months. On first entering the water, he suffered a rather severe dyspnea 
which he attnbuted to the cold. After a short recuperation, he dove to 37 meters, where he again felt 
dyspnea; overcome by panic, he ascended at a too-rapid rate, but did exhale frequently during ascent. He did 
not lose conSCiousness, but on surfacing he had a sensation of cold alI in his chest, and was unable to leave the 
water unassisted because of great bloatmg and dyspnea. Fifteen minu tes of recompression at 1.6 AT A 
reduced these symptoms sharply. Symptoms recurred, and he was taken to hospital. It was noted that his belt 
lacked 40 centimeters of meeting, and he vomited a small amount of blood. X-ray revealed a giant pneumo
peritoneum with no sign of pentonitis. After treatment consisting of puncture of the pneumoperitoneum, 
gastric suction, blood transfusion, and venous perfusion, the patient was discharged at the end of 15 days. At 
the end of seven months, the gastric ulcer had completely disappeared, but the duodenal ulcer remained, 
although asymptomatic. No similar case of a giant pneumoperitoneum has been recorded in connection with 
divmg. A likely hypotheSIs to explain the condition is that a perforation of the small intestine followed upon 
the severe increase dunng ascent of the volume of gas swallowed at 37 meters. (MFW /BSCP) 

950. 
LANDAU, J.V. 

Hydrostatic effects on cellular function. 
In: Lambertsen, C.J., ed. Underwater physiology, Proceedings of the fourth symposium on 

underwater physiology, p. 85-93, New York, Academic Press, 1971. 

The effect of increased hydrostatic pressure on the bio-synthetic capability of living organisms was studied in 
Escherichia cob and in human HeLa cells and It was shown that these cells react to pressure in the same 
manner as do amebas, marine eggs, and other smgle cells that have been studied. The reaction was found to 
depend not only on the rather enormous pressure required (265 to 400 atm) but also on the temperature, 
which is interpreted: a primary rate-controlling reaction is postulated, which involves an activated enzyme 
and which is directly mvolved in protem synthesis; and there is a reversible thermal inactivation of the 
enzyme that begins at about 25 to 27° C. Both the primary reaction and the enzyme inactivation are 
mhibited by pressure application, enzyme mactivatlon having the greater senSitivity. The author concludes, . 
. . "the effects of relatively low increments of hydrostatic pressure that have been generated by increased mert 
gas pressure ment major consideration by those concerned with the fundamental dynamics of lIVing cells." 
(CWS/BSCP) 

951. 
LANDAW, S.A., H.A. Leon and H.S. Winchell. 

Effects of hyperoxia on red blood cell survival in the normal rat. 
Aerosp. Med. 41:48-55; Jan. 1970. 

Red blood cell (RBC) survival was studied in rats continuously exposed to 100% O2 at 197 to 450 torr, usmg 
the endogenous production of 14CO following glycine 2-14C injection. Following 105 days of exposure red 
cell mass remained normal, and survival of RBC labeled 55 days before exposure, and increased destruction 
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rate was seen, while for RBC labeled 14 days before exposure only a minimal acceleration of senescence was 
observed. In aquanauts exposed to a P02 of 219 torr for seven to 13 days, no alteration in red cell mass or 
plasma iron turnover rate was seen. These studies indicate relatively normal erythropoiesis in animals and men 
subjected to such hyperoxia. The alterations which might be seen under similar conditions (astronauts, 
aquanauts, therapeutic hyperoxia). should be minimal and self-limiting, affecting primarily the oldest RBC in 
the circulation. (Authors' abstract) 

952. 
LANDREMAN, D., Ed. 

Equipment for the working diver. Symposium proceedings, February 24-25, 1970, Columbus, 
Ohio. 

Washington, D.C., Marine Technology Society, 1970. 478p. 

This symposium is divided into four sessions, as follows: I. Equipment design; II. Advanced breathing 
equipment; III. Accessory systems; IV. Diving operations. The individual papers will be found under the 
following author entries: Black, S.A. and J.T. Quirk; Bussey, L.; Chalmers, R.J.; Common, R.P. and P.A. 
White; Edwards, R.N.; Fischel, H.; Gafford, R.D. and M.W. Greene; Hazard, H.R.; Helbig, J.D.; Hoe, R.F.; 
Jones, A.R., Jr.; LeBoucher, F.; Lower, B.R.; Majendie, J.L.A.; Majendie, J.L.A. and L. Lady; O'Neill, W.J.; 
Parker, F.A. and J.F. Burt; Riegel, P.S. and J.S. Glasgow; Rind, H.; Stanford, T.D.; Stevens, R.C, Jr.; 
Weltman, G. and T.P. Crooks. (MFW/BSCP) 

953. 
LANG, J., I. Rozsahegyi and T. Tamoczy. 

Kochleovestibulare Befunde bei Caisson Arbeitern. 
[Cochleovestibular findings in caisson workers]. 
Mschr. Ohrenheik: 105: 9-12.1971. 

The results of the neuro-otological investigations of 432 caisson workers and of their statistical evaluation are 
briefly presented. They reveal that the cochleovestibular system is greatly vulnerable by decompression 
sickness. The nerve deafness appeared more often, was of higher degree and revealed itself earlier than 'does a 
noise damage or acoustical trauma under similar noise conditions and time of exposure in normal atmosphenc 
conditions. Also, the hearing damage in the left ear overstepped in a high percentage that in the right ear. The 
vestibular disturbances revealed signs of a brain stem lesion. Persons with craniotrauma in their history showed 
twice as often a pathological vestibular reaction as compared to workers without head injury. The pathogenet
ic factors responsible for the above mentioned observatIOns are discussed. (Authors' summary) 

954. 
LANGE, P.W., A. Martinsson, and H.O.E. Rockert. 

Circulating lipids and inert gas exchange under hyperbaric conditions. 
In: Lambertsen, C.1., ed. Underwater physiology. Proceedings of the fourth symposium on 

underwater physiology, p. 239-244, New York, Academic Press, 1971. 

In spite of safety precautions and standard decompression, decompressIOn Sickness may develop after deep 
dives (to depths greater than SOm). Lipemia occurring after a big meal Influences gas solubiltty and saturatIOn 
capacity of the blood under hyperbanc conditIOns. An expenment was conducted to study In vitro relatIOn
ship between gas solublhty and saturatIOn capaCity of blood, on the one hand, and ItS content of hPlds, 
tnglycendes, and cholesterol, on the other. Results indicate that the volume of gas released from the blood 
serum IS proportional both to the amount of triglycendes and the ~ount of cholesterol, and a linear 
relatIOnship was obtained between the amount of gas released and the amounts of both tngIycendes and 
cholesterol In mg/l 00 m\. Both blood cholesterol and triglycendes were detenmned on a group of men both 
before and after a big fatty meal, with the mean values for tnglycendes increasing by a factor of three. Thus 
the invltro expenments were perfonned With Similar amounts of hplds that might eXist in vivo. Thus the 
probablltty of developing decompressIOn sickness Increases If the diver has eaten a fatty mean shortly before 
diVing. (CWS/BSCP) 

955. 
LANPHIER, E.H. 

Pulmonary function. 
In: Bennett, P.B. and D.H. Elhott, eds. The phYSIOlogy and mediCine of diVing and compressed 

an work, p.58-112. Baltimore, Wilhams and WilkinS, 1969. 

ThiS IS a very long chapter covenng pulmonary functIOn In many of Its aspects with emphasiS on respiratory 
vanables as they relate to work under pressure The areas covered arc Oxygen ReqUirements aerobIC 
capaCity, oxygen debt. Intcm1lttcnt work, lactic aCid effects, Carbon DIOXide ProductIOn measurement of 
V0 2 and veo2, Alveolar Ventilation artenal v alveolar pe02, effects of Insplrcd carbon dIOXide, helmet 
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ventilation, alveolar oxygen pressure; Total Ventilatory Requirements: Restriction of Ventilation at Depth: 
use of lighter gases; Reasons for Elevation of PAC02; Control of Respiration: neurogenic v. humoral factors, 
response to carbon dioxide, narcosis and ventilation; The Work of Breathing: lung volumes, maximum 
respiratory pressures, relaxation pressures, pleural pressure, respiratory work, elastic work, work agaInst 
airway resistance, wasted respiratory work, measurement of respiratory work, effects of submergence, 
eupneic pressure, cardiovascular and renal effects, effects of gas density, utilization of hydrostatic imbalance, 
airway resistance, maximum expiratory flow, external resistance and respiratory assistance; Other Effects of 
Gas Density: VA/Q and regional inhomogeneity, stratified inhomogeneity, argo/nitrogen experiments, diffu
sion dead space. (CWS/BSCP) 

956. 
LANPHIER, E.H. and H. Rahn. 

High pressure physiology. 
Buffalo, N.Y., N.Y. State Univ. Final Rep. on Nonr 969(03),15 p. June 28,1971. 
(AD 726,206) 

Results of investigations of physIOlogical problems ansmg from exposure to high pressures, as m an 
underwater environment, are summanzed. (Authors) (GRA) 

957. 
LARSON, C.R., D. Sutton, E.M. Taylor and J.J. Burns. 

Visual evoked potential changes in hyperbaric atmospheres. 
Tempe, Ariz., Ariz. State Univ., Rep. TR-71-02, 17 p. Oct. 1971. 
(AD 733,416) 

The visual evoked potential (YEP) in chloralose-anesthetized cats decreased in amplitude as a function of 
increasing pressure. This was true for compression with P02 = 200 or 1,000 mm Hg. MaintaIned pressure 
while changing P02 from 200 to 1,000 mmHg or from 1,000 to 200 had little effect. If P02 = 1000 mm Hg 
had been used m a session, variability in YEP measurements was extremely high, i.e. the YEP amplitude 
dropped to zero at 100 FSW for some cats, while other cats showed little effect at 500 feet of sea water 
equivalent (FSW). Ltmited information on decompression indicates the YEP may be recovered from its 
depressed state at 500 FSW by slow decompression. Rapid decompression results m the YEP remammg 
depressed or being reduced in amplitude even further. The YEP was not a reliable index for determmmg 
decompression stops. (Author) (GRA) 

958. 
LASTINGER, J.I. and I.D. Groves, Jr. 

Speed of sound in four elastomers. 
U.S. Nav. Res. Lab., Rep. NRL-MR-2363,;12 p. Dec. 4,1971. 
(AD 733,978) 

Elastomer compounds are widely used in the construction of underwater electroacoustic transducers. The 
speed of sound in these compounds, and other physical properties as well, can differ over a wide range, 
depending not only on the ingredients in the compounds, but also on curing time, curing temperature, and 
other factors. Measurements made at 5-7 kHz on four elastomer compounds prOVide sound speed values as a 
function of both temperature (5-40C) and hydrostatic pressure (atln to 10,000 psi). (Author) (GRA) 

959. 
LASZLO, G., T.J. H. Clark, H. Pope and E.J.M. Campbell. 

Differences between alveolar and arterial PC02 during rebreathing experiments in resting 
human subjects. 
Resp. Physiol. 12:36-52; Apr. 1971. 

Dunng expenments in which healthy subjects at rest rebreathed from a small bag of CO 2 m oxygen for 
periods of three mmutes artenal PC02, was found to be lower than end-tidal by about 3 mmHg m the range 
45 to 60 mmHg in spite of the vlItual abolitIOn of CO2 exchange. Dunng control penods breathmg aIr the 
mean artenal PC02 was 1.5 mmHg above end-tidal. After ten mm of hype rca pm a (average PIC0 2 56 mmHg, 
PETC02 60 mmHg) the mean difference between end-tidal and artenal PC02 was zero. In mdlVldual subjects 
the magnitude of the alveolar-artenal PC02 difference dunng the rebreathing period was related to the 
amount by which arterial hydrogen ion concentration dunng rebreathmg differed from the value found after 
ten mm of hypercapnia at the same PC02. The positive end-tidal to arterial PC02 difference mdlcates that 
alveolar gas and pulmonary capillary blood do not reach complete equilibnum durmg rebreathing, but they 
appear to do so dunng the normal excretion of CO2 m the steady state at normal and at high levels of artenal 
PC02. The hypothesis proposed to account for these findmgs rests on the presumptIOn that concentratIOns of 
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bicarbonate and hydrogen ions in lung water and mixed venous blood were changing continuously during 
rebreathing. If the lung tissue has a different dissociation curve from that of mixed venous blood in vivo, ionic 
exchange must occur to restore chemical equilibrium across the pulmonary capillary membrane. Ways are 
suggested in which the failure of lung water, plasma and red cells to reach ionic equilibrium within the transit 
time of blood in the lung may be responsible for difference between end-tidal and arterial POO 2 during 
rebreathing. (Authors' abstract) 

960. 
LAUER,R.B. 

The attenuation of underwater sound. A review of experimental and theoretical investigations. 
U.S. Nav. Underwater Syst. Cent., Rep. NUSC/NL-4025, 36p. Nov. 2,1970. 
(AD 718,330) 

Experimental and theoretical investigations of the attenuation of underwater sound are reVIewed. The histori
cal development followed invited a separation of the study into three frequency ranges: frequencies above 
1000 kHz, frequencies between 10 and 1000 kHz, and frequencies below 10 kHz. The known or postulated 
primary mechanisms of attenuation, namely, viscosity, magnesium sulfate relaxation, and the structural 
relaxation of water molecules, are discussed. Empirical and theoretical expressions for the attenuation coeffi
cient in sea water are given in terms of the frequency and the environmental parameters of temperature and 
pressure (Author) (GRA) 

961. 
LAURENZI, G.A., S. Yin and J.J. Guarneri. 

Adverse effect of oxygen on tracheal mucus flow. 
New Eng. J. Med. 279:333-339; Aug. 15, 1968. 

The effect of oxygen on tracheal mucus flow was measured in young cats by a particle-transport techmc. Any 
deviation from ambient oxygen tension in the inspired air, high or low, had an adverse effect on mucus flow; 
100% oxygen produced marked impairment. Basal mucus flow was improved, and the adverse oxygen effects 
were prevented and reversed by epinephrine compounds and adenosine triphosphate. These results, which are 
interpreted m terms of inhibition of carbohydrate metabolism by oxygen and the positive effect of catechola
mines on this function, suggest a subtle, but potentially dangerous, form of oxygen toxiCIty. (Authors' 
abstract) 

962. 
LAUWERYNS, J.M. 

The juxta-alveolar lymphatics in the human adult lung. Histologic studies in 15 cases of 
drowning. 

Amer. Rev. Resp. Dis. 102:877-885; Dec. 1970. 

The lymphatics of the human lung studied in 15 adults who died of drowning were unusually prominent and 
often dilated in histologic sectIons. Two main sets of lymphatics were dIstinguished in the adult lung· the 
superficial or pleural set and the deep or parenchymatous (peribronchovascular) lymphatic plexus. Regarding 
the disputed occurrence of alveolar lymphatics, a sharp distmction was made in this study between the 
air-blood barrier, the interalveolar septum, and the alveolar wall. No lymphatic capillaries were observed at 
the level of the air-blood barrier or the interalveolar septum, but characteristic lymphatic capillaries were 
present between the alveolar walls and the interlobular, pleural, peribronchial, or perivascular connective 
sheets. These were defined as "juxta-alveolar" lymphatic capillaries, because of therr close topographIC and 
probable functional relationship to the alveolar lumina WIthout being a part of the interalveolar septa them
selves. These lymphatics assIst in the removal and clearance of intrapulmonary transudates, exudates, and 
inhaled materials. (Author's summary) 

963. 
LAVERNHE, J. 

Pion gee sous-marine et voyage aerien. 
[Deep sea diving and air travel]. 
Presse Medicale 78(32): 1449; June 27, 1970. 

The author reaches the following conclUSIOns (I) DIvers who follow scrupulously the depth·tlme hmlts 
pubhshed by the U.S. Navy to aVOId decompression SIckness, m a dive not exceedmg 12 hours, will not suffer 
aeroembohsm if they observe a mlmmum mterval of two hours at sea level before boardmg a pressunzed 
alIcraft. (2) Divers completing longer dIves must observe a penod of at least 24 hours at sea level. (3) Any 
dIver who shows symptoms of decompressIOn SIckness should observe a mimmum penod of 24 hours before 
boardmg an alIcraft. (4) The mhalatlOn of pure oxygen IS recommended as efficacIOUS If It IS undertaken at 
the onset on symptoms of aeroembohsm. (MFW /BSCP) 
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964. 
LAVROV A, G.A. .., 

Morfologicheskie izmeneniya v spinnom mozgu zhlvotnykh pn postdekompresslOnykh 
spinal'nykh paralichakh. ., . 

[Morphological changes in the spinal cord of animals in post-decompressIOn spmal paralysIs]. 
Gig. Tr. Prof. Zabol. 13(6):45-46; 1969. 

Lower thoraCIC and upper lumbar segments of the spinal cord are most susceptible to post-decompression 
disturbances. Both gray and white matter exhibit ischemic necrosis after decompression. MorphologIcal 
characteristics of the temporal changes, including neurological reactions, and alterations in the posterior
lateral areas of the white matter are described. [The experimental animals were rabbIts). (RBC) (©BA) 

965. 
LE BOUCHER, F. 

Status report on equipment developments in the French Navy. 
In: Equipment for the working diver. Symposium proceedings. February 24-25, 1970, 

Columbus, Ohio, p. 345-351. Washington D.C. Marine Technology Society. 

The author discusses breJfly four areas of research: (1) ContInuous decompressIOn' The first part of thIS study 
concerned "a computer whIch would enable curves of contmuous ascent to be prepared;" this led to the 
development of "a system incorporating a curve reader associated with a system of solenOId valves to control 
the pressure mSlde the caisson," for the purpose of "automatIcally decompressing a CaIsson following a 
predetermmed law which can be modified easIly." The system can obtain a decompressIOn speed of 15 
m/minute up to 15 m pressure (2) Experimental saturatIOn dlVlng at 280 m using hydrogen oxygen: A series 
of dIves made with rabbits resulted in a reduction of respiratory and motor activIty; It was indicated that the 
mixture should not be used for saturation diving, but It is thought possible that It may be feaSIble for short 
duration dJves. (3) Heat loss: Experiments WIth heated suits mdicated that saturatIon of the tissues by helium 
has very little to do with heat loss. The water-heated suit appeared to have a slight advantage over the one 
wIth mercury heating resistance. (4) Gas recuperator. The PTC is being used as a closed-circUIt apparatus, In 

order to augment Its autonomy and to conserve gas. (MFW/BSCP) 

966. 
LEDINGHAM, I. McA., T.I. McBride, J.R. Parratt and J.P. Vance. 

The effect of hypercapnia on myocardial blood flow and oxygen consumption. 
J. Physiol. (London) 200:47P-48P; 1969. 

Oosed-chest dogs, anesthetized with trichlorethylene, were exposed to brief (3-16 min) and prolonged (60 
min) periods of hypercapnia (arterial carbon dioxide tension, 80-120 mm Hg). Arterial oxygen tension was 
95-105 mm Hg. In 16 of 18 subjects, brief exposure resulted in an increase in myocardial blood flow with no 
significant change in heart rate or mean arterial pressure. Coronary A-V oxygen content difference and 
derived oxygen consumption were reduced. During prolonged exposure, initial changes in myocardial blood 
flow and A-V oxygen content difference did not persist. Myocardial consumption of lactate or glucose was 
not affected, but pyruvate consumption was reduced. A study of the effect of carbon dioxide on myocardial 
oxygen consumption is in progress. (MFW /BSCP) 

967. 
LEDINGHAM, I. McA., T.1. McBride, J.R. Parratt, and J.P. Vance. 

The effect of hypercapnia on myocardial blood flow and metabolism. 
J. Physiol. (London) 210:87-106; Sept. 1970. 

In closed-chest dogs anaesthetized with trichlorethylene, the mhalation of carbon diOXIde sufficient to 
Increase the arterial PC02, from 40 to about 100 mm Hg, increased myocardial blood flow (measured using a 
133Xe clearance technique) and right atrial pressure. There were no consistent changes in mean arterial blood 
pressure, heart rate or cardiac output. The effect of hypercapma on myocardial blood flow was not 
Influenced by the previous administration of atropine and propranolol or of bretylium. It can be concluded, 
therefore, that the elevated arterial Pe02 has a direct vasodilator effect on the myocardIal microcirculation. 
During hypercapnia the coronary sinus P02 was increased and the coronary arteriovenous oxygen content 
difference, and calculated myocardial oxygen consumption, reduced. It is suggested that this latter effect may 
be the result of myocardial depression produced by the decrease in arterial blood pH. There was no evidence 
of myocardJai glucose uptake either before or during hypercapnia. The myocardial ex traction of lactate and 
pyruvate at rest varied between 0 and 55%. During acute hypercapnia the extraction of lactate usually fell. 
When 1lte arterial PC02 was maIntained at 100 mm Hg for a period of one hr the effects on myocardial blood 
flow an'" on oJOlgen consumption was not sustained. Stepwise increments and decrements in arterial PC02 of 
10-20 frl"1R Hg prodl1ced corresponding increases and decreases in myocardial blood flow and demonstrated 
that changes in arterial PC02 of 20-30 mm Hg can markedly affect blood flow in the myocardium. (Authors' 
summary) 
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968. 
LEE,O. 

The skin diver's bible. 
London, Robert Hale & Co., 1968. 160P. 

The chapter headings are as follows: So you want to be a diver. Snorkel and SCUBA diver equipment. The 
physiology of diving. Learning to snorkel dive. Learning to SCUBA dive. Diving hazards. Underwater com
munications. U.S. Navy decompression tables and related data. Diagnosis and treatment of diving accidents. 
Underwater photography. (Underwater Sci. Techno!. Inf. Bull.) 

969. 
LEFEVRE, Y. 

Reanimation et pratique courante dans les noyades et syncopes. 
[Resuscitation and current practice in drownings and syncopes] . 
In: L'Huillier, J.-R., ed. Medecin de plongee. Gaz.Hop.35: 1037-1039; Dec. 20, 1971. 

The broncho-alveolar inundation of drowning takes different forms. In fresh-water drowning, there is pulmo
nary hypertension, a hemolysis of the erythrocytes which causes anemia and a tendency to cardiac fibrilla
tion. The optimum therapy is cardio-humeral. In salt water drowning, alveolar ruptures, diminution of blood 
volume, chloremia and natremia. The optimum therapy is pulmonary. In both types of drowning one must 
combat the asphyxia syndrome (lowered O2 tension, increased CO2 tension and acidosis) and shock and cold. 
It is Imperative to remove the victim as quickly as possible to the nearest medical center, administering first 
aid on the way. If there is no respiration, artificial respiration must be started immediately. It is often 
difficult to determine whether there is a heart beat; external heart massage is always advisable. The airways 
must be emptied, by holding the victim up by the legs. Mouth-to-mouth or mouth-to-nose respiration are the 
only effective methods. As soon as possible, mouth-to-mouth respiration is replaced by tracheal intubation, 
extra-tracheal aspiration, endo-tracheal hyperbaric oxygenation with volumetric automatic respiration. Trans
fusions and electrocardiographs must then be employed. Humoral disorders must be corrected, the heart 
should continue to receive massage, and pharmacological and electric stimulus, until a normal heart action is 
achieved. In case of heart stoppage Isuprel should be injected into the ventricle. In warming the victim, it is 
important not to warm the brain too quickly. If at the end of an hour there is no response to these methods, 
the case may be considered hopeless. In case of recovery, it is always advisable to keep the patient in hospital 
for several days. (MFW /BSCP) 

970. 
LEGGIERE, T., J. McAniff, H. Schenck and J. van Ryzin. 

Sound localization and homing of scuba divers. 
Mar. Technol. Soc. J. 4:27-34; Mar./Apr. 1970. 

Several subject-divers were studied for their ability to pomt to or locate a transducer emittmg a smusoidal, 
pure tone forty feet away in shallow water. Various frequencies, signal strengths, and pulsmg formats were 
tried and experiments were run with the skull masked by a foam neoprene hood. Slight Improvement m 
pomting performance was detected at the lower frequenCies but none of the tnals revealed any large Improve
ments m the binaural effect. In 350 tnals of all types, a standard deViation of pointing error of 58 degrees was 
found. In 20 hommg trials the subject swam to the transducer 12 tImes but the divers noted that when they 
were onented to the bottom plane, homing was always possible. It IS concluded that a weak bmaural ability 
eXists with scuba divers and that a sonic, scuba emergency beacon IS possible and probably practical. 
(Authors' abstract) 

971. 
LEHMANN, H.J., K. Held and G. Werner. 

N eurologische Folgezustande der Taucherkrankeit. (Beitrag zur Frage einer sekundar
chronischen Encephalomyelopathle bei Tauchern). 

[Neurological sequelae in diver's disease. (Secondary chronic encephalomyelopathy in divers)] . 
Nervenarzt 41: 189-193; 1970. 

Twenty-three divers, all of whom had expenenced one or more acute decompression ulnesses from 4 to 17 
years pnor to exammatIon, were found to possess clear neurolOgical deViatIOns. The most frequent of these 
were disturbances m depth senSibility and equulbnum regulatmg systems, combmed With (m almost 3/4 of 
the subjects) nystagmus. In about half the cases, there were motor bram nerve disturbances and reflex 
anomalies. One quarter of the patients complamed of disturbances of vegetative functIOns. All except one 
exhibited skeleton changes, of which aseptic bone necrosIs dommated. The neurological findmgs were com
pared With those of a control group of 23 sailors exposed to slmuar enVIronmental conditIOns except they did 
not dive. NeurolOgical deficICncles also appeared m thiS group but they were neither as frequent nor of the 
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same type as for the difers. Comparative evaluations of 12 divers after 2 and after 4-16 years showed no 
progression in disease symptoms. The results are discussed from a pathogenetic viewpoint. The question of a 
secondary, chronic encephalomyelopathy was carefully analyzed but little support for its applicability could 
be found in the group of divers studied. (TU/BSCP) 

972. 
LEITCH, D.R. 

Medical aspects of a simulated dive to 1,500 feet (458 meters). 
Proc. Roy. Soc. Med. 64:1273-1276; Dec. 1971. 

The author notes that throughout the hIstory of diving a succession of barriers to achieving greater depths 
have been met and surmounted - in early days by improved technology, and more recently by better 
understanding of underwater physiology. The most recent bamer, the high pressure nervous syndrome (hpns), 
was first encountered at the Royal Naval Physiological Laboratory at Alverstoke in 1964. Subsequent deep 
dives in which this syndrome occurred are noted. The author then describes the 1500-ft experimental dive 
made at Alverstoke. This dive is described in detail elsewhere (see Royal Naval PhYSIOlogIcal Laboratory, 
Experimental observations on men at pressures between 4 bars (100 ft) and 47 bars (1500 ft). Rep.I-71). It IS 
noted that at ten months after the dIve was made, there is no mdlcation of aseptic bone necrosIs m either 
subject Subject B stIll suffers from spontaneous nystagmus presumably due to a labrynnthine bend. While 
labynnthine forms of decompression sickness respond well to recompressIon at shallower depths, the use of 
recompression in very deep dives is limited by hpns. The danger of permanent physical dIsabilIty may make It 
necessary to advise agaInst such dives. The COMEX dIve to 1700 feet in Marseilles, IS mentioned 
(MFW/BSCP) 

973. 
LEMIRE, G.G., R.O. Heimbecker, C. Chen and W.R. Drucker. 

Maladie des caissons: nouvelle etiologie. 
[Caisson sickness: new etiology]. 
Un. Med. Can. 99: 1809-1812; Oct. 1970. 

The etIOlogy of decompression SIckness has long been taken for granted m the medical literature. Our studIes 
question the valIdity of mcnminating gas embolism as the sole cause of the signs and symptoms of decompres
sion sickness. After vIsualIzing under the microscope the live micrOCIrculation m hamsters and dogs, the 
suggestion IS made that changes in hemodynamICS and flow patterns of the capillary bed~ could be suffiCIent 
to explaIn the clinical picture of dysbarism. While recompression and decompressIOn, according to the 
established scales, remain the basic treatment of decompression SIckness, anti-sludging agents such as heparIn 
and low molecular weIght dextran could be useful In the complete treatment of decompressIOn sickness. 
(Authors' summary) 

974. 
LENFANT, C., K. Johansen and J.D. Torrance. 

Gas transport and oxygen storage capacity in some pinnipeds and the sea otter. 
Resp. Phhsiol. 9(2):277-286; 1970. 

The present study summarizes the factors contnbutIng to oxygen storage capacity In several species of marine 
mammals. Additional data are presented on respiratory properties of blood. Phocid seals showed the hIghest 
Hb concentration and hematocnt which correlate with longer and deeper dives in comparison WIth the otanid 
seals, the walrus and the sea otter whIch were also studied. A larger CIrculating blood volume In the phocld 
seals gave them a blood O2 storage capacIty more than twice the average for the other specIes studIes. Muscle 
myoglobIn concentratIon was also about twice as high in the phocld seals. The lung oxygen storage capacIty 
calculated from maxImum lung volume, was conversely smaller m the phocld seals than m the other specIes 
studIed. The sea otter was exceptional with a very hIgh lung O2 storage capacity making up 2/3 of the total 
capacIty. The larger total O2 storage capacIty in the phocid seals IS dIscussed m relatIon to the diVIng behaVIOr 
of the anImals. The respIratory propertIes of blood showed no SIgnificant adaptive features in 02-Hb affimty 
or Bohr shift, but a dIstInctly hIgher buffenng capacity distingUIshes blood of marine mammals from 
terrestnal non-diving specIes (©BA) 

975. 
LENTZ, R.R. 

Design and construction of the Makai Range Mobile Habitat. 
In: Progress into the sea. Transactions of the Symposium 20-22 October 1969, Washington, 

D.C., p.95-1 07. Washington, D.C., Marine Technology Society, 1970. 

The MakaI Range Mobile HabItat proVIdes man WIth his first vehIcle for contInuIng habItation on the sea floor 
and establishes the first undersea test range proVldmg regular servIces to Government, industry, and educatIon 
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for further development in undersea technology. The design of the habitat, both conceptual and detailed, 
required the solution of numerous engineering problems which resulted from the hostile undersea 
environment, the lack of previously developed information in certain areas, and the important necessity to 
develop the total system within the available funds. Construction of the habitat was accomplished using 
commonly available industrial materials, facilities, and procedures wherever possible to produce an 
economical state-of-the-art vessel. This paper discusses the approach taken and reviews the design and con
struction problems and their solution. (Author's abstract) 

976. 
LEON, H.A., G.A. Brooksby, M.J. Chackerian and R.W. Staley. 

Nutritional and hormonal aspects of the oxygen toxicity syndrome. 
Aerosp. Med. 42:512-517; May 1971. 

Young male rats (100 g) were exposed to pure oxygen continuously for a 28-day period of pressures from 
197 to 760 mm Hg. Food consumptIOn, growth, food efficiency utilization as well as a number of biochemi
cal parameters were determined and these were compared to control rats given an amount of food equal to 
that consumed by the oxygen exposed rats. With reference to the present series of experiments most criteria 
indicated a maximum at an exposure pressure of 450 mm Hg. At pressures above this, food consumption, 
growth, food efficiency utilization and the levels of plasma protem bound iodine and insulin were 
significantly depressed. Plasma glucose and corticosterone as well as the capacity of liver preparations to 
incorporate amino acids, a measure of liver protein synthesis, showed similar trends. Plasma protein bound 
iodine, insulin and glucose were all depressed at pressures below 450 mm Hg although neither food consump
tion nor growth rates were markedly decreased. With the possible exception of liver protein synthesis, similar 
changes and trends were also found in all the control groups. These results suggest that the changes noted in 
these specific parameters were not directly due to oxygen but were more related to the effect that oxygen or 
other conditions of the confinement have on the appetite, the changes observed being a direct result of the 
altered food intake. ThiS effect as well as the indicative changes in liver protein synthesis may be an 
expression of CNS and peripheral oxygen toxicity; but for the most part, oxygen at the pressures studied here 
does not seem to directly affect general metabolism or the endocrine balance of mammals such as the rat. 
(Au thors' abstract) 

977. 
LESCURE, R. and X. Fructus. 

Presentation de la fiche CMAS d'examen medico-physiologique des plongeurs. 
[Presentation of the CMAS medico-physiological examination for divers]. 
Bull. Medsubhyp 3: 3-5; Sept. 1970. 

The authors present the new medical and phYSIOlogical examInatIon papers for divers, Issued by the CMAS 
Medical Committee. The subject is dealt with in a progressive way, with Simple "Yes" and "No" answers, so 
that, If required, the examinatIOn can be halted at any point. The normal "detection" section can be carried 
out without instruments, and can therefore take place in the field, i.e. small ships' decks, the beach, etc. 
These forms should be acceptable to Gub doctors, and doctors at sea, one of thelI advantages beIng that they 
are SUitable for use by those who have no special expenence in the diving field, and who therefore find It 
difficult to asses a diver's capabilitIes. An English language version, pnce 0.50 per copy, will soon be available 
through the CMAS Head Office, 34 rue du Cohsee, &5 Paris 8°. (Authors' abstract). 

978. 
LESCURE, R. 

L'examen medical des plongeurs. Commentaires sur I'utilisation de la fiche CMAS d' examen 
medico-physiologlque des plongeurs. 

[Medical examination for divers. Commentary on the use of the CMAS form for medico
physiological examination of divers]. 

In: Chauderon, J. ed., Medicine de la plongee 1971. Maroc Med. 51 :260-263; Apr. 1971. 

The author discusses vanous aspects, historiCal, practIcal, and phIlosophical, of the creatIOn and use of thiS 
medical examinatIOn form. It IS conceived as an instrument of preventatIve medicine, and as a guide to 
phYSICians unfamiliar With the special phYSIOlogical demands of subaquatic activity. It comprises a questIon
naIre to be answered by the examInee (two pages) with particularly Important questions prInted In red, and 
suggestIOns of optional laboratory tests which may be useful. Space IS also proVided for additIOnal comments 
by the examInIng phYSICian. The au thor concludes With remarks on doctor-patIent confidentIality. 
(MEH/BSCP) 
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979. 
LESCURE, R. 

Rappel des principes elementaires de protection en scaphandre autonome. 
[Elementary principles of protection in scuba diving]. 
In: L'Huillier, J .-R., ed. Medecine de plongee. Gaz.Hop. 35: 1043; Dec. 20, 1971. 

This bnef report states that the decompressIon tables now in effect are extremely safe. It IS emphasized that 
this IS only true if they are rigidly adhered to, and if the diver is m excellent physical condition, particularly 
as to pulmonary and cardio-circulatory functions. Control of speed in ascending is most Important and must 
be regulated by the ascensional speed of the bubbles. One must always ascend slowly and at a speed below the 
ascensional speed of the bubbles. For dives of more than 12m, even when stage decompression is not 
required, it is recommended that a rest stop (palier de defatigation) be made for several minutes at 3m. As to 
decompressIOn stages, It is Important that they be observed at the exact depths specified. A devIce called a 
"pendeur" is recommended. It is a weighted rope, knotted at intervals of 3 m. The use of ballast and 
mflatable vests of the exact equilibratIOn of the stages is recommended. Recompression and resuSCItation 
equipment should always be near at hand. Reserve air tanks should be available at the place of embarkatIOn 
and should be lowered into the water with the "pendeur". (MFW /BSCP) 

980. 
LEVER, M.J., W.D.M. Paton and E.B. Smith. 

Decompression characteristics of inert gases. 
In: Lambertsen, C.1., ed. Underwater physiology. Proceedings of the fourth symposium on 
underwater physiology, p. 123-136, New York, Academic Press, 1971. 

By a cntIcai assessment of the relative decompression charactenstIcs of several inert gases (N 2 , He, Ar, N2 0, 
O2 , CF4 and SF6 ) the following conclusions have been reached. (1) All the gases tested produced sImilar 
adverse decompression signs in mice, including respiratory abnormalities and convulsions, which could be 
mitigated by recompression. But the various gases exhibited qualitatIve and semIquantitatIve differences m (a) 
the characteristIcs of the sIckness, especially with respect to bubble profusion and distribution; (b) senslt1V1ty 
to hypOXIa; and (c) the tIme of onset of symptoms. The differences are most marked when SF 6 is breathed. 
(2) The most Important smgle factor governing the appearance of decompressIOn sIckness seems to be the 
excess of gas in solution m fatty tIssue. Consequently, the cntIcai decompressIOn ratio for a partIcular gas 
depends upon its fat solubilIty. (3) Expenments with mice mdicate that the failure of a SImple fat solubihty 
model to predict quantItatively the potency of gases m causing decompressIOn sickness may depend in part on 
the tolerance of the animals to the bubbles of the different gases, and m part to the relative rates of gas 
elimination from the tissues and rates of bubble development whIch are characteristic of the differnt gases. 
(Au thors' conclusions) 

981. 
LEVER, M.J., K.W. Miller, W.D.M. Paton, W.B. Streett, and E.B. Smith. 

Effects of hydrostatic pressure on mammals. 
In: Lambertsen, C.1., ed. Underwater physiology. Proceedings of the fourth symposium on 

underwater physiology, p.l 01-1 08. New York, Academic Press, 1971. 

Hydrostatic pressure does deleteriously affect animals with the "pressure barner" for non-gas-breathing 
animals at approximately 300 atm. In mammals it is not easy to distinguish between the effects of pressure 
per se and the narcotic effects of the gases breathed, but a review of the literature indicates the following 
effects: uncoordinated tremors appearing at pressures of 70 atm ± 10 and perhaps related to rate of compres
sion; convulsions in mice; respiratory distress which may be due to increased density of the atmosphere 
breathed or to effect of pressure on muscular activity; and paralysIs which occurred in newts in the range of 
165-245 atm. In mice paralysis IS suggested because tremors and convulsions fade at higher pressures before 
death. There is experimental evidence that narcotic drugs or nitrogen narcosis protects against the effects of 
hydrostatic pressure. Although much more work needs to be done the "pressure barrier" for man may be as 
shallow as 1500 FSW to 2000 FSW. (CWS/BSCP) 

982. 
LEVER, M.1., K.W. Miller, W.D.M. Paton and E.B. Smith, 

Pressure reversal of anaesthesia. 
Nature 231 :368-370; June II, 1971. 

In these experiments, hydrostatIc pressure alone was used first. At 200 atmospheres, the nghting reflex 
disappeared entIrely. Exposure to high pressure of helium and neon had a similar effect. Newts anaesthetized 
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with nitrogen lost their righting reflex; this was restored by subjecting them to 140 atmospheres of pressure 
(helium). Similar results were obtained in experiments with mice, although mice are much more sensitive to 
pressure. Tremors and convulsions which were marked when no anaesthesia was present, were much less 
marked under anaesthesia, both with nitrogen and sodium pentobarbitone. The question of the site of 
anaesthetic action is then explored. The theory is put forth that "anaesthesia occurs when a chemically 
indifferent substance attains a critical concentration in the cellular lipids." It is noted in conclusion that "it is 
possible that the disturbance of the lipid part of the membrane is transmitted to some functionally vital 
protein in such a way as to render it inoperative." (MFW/BSCP) 

983. 
LEVINE, H.B., I.M. Cobb, and A.B. Cobet. 

The Tektite-I dive. Mycological aspects. 
Arch. Environ. Health 20(4):500-505; 1970. 

The fungal and yeast flora of four aquanauts living for 60 days in a subsurface marine habitat in tropical 
waters was studied. This was done by charting the varieties and relative numbers of fungi and yeasts recovered 
from the skin, throat, ear, and rectum. Samples from the habitat walls were also examined. The numbers and 
varieties of organisms found, and the changes in numbers all suggested that environment posed no undue 
mycological stress. (©BA) 

984. 
LEWIS, B.M. 

Use of two inert gases to measure functional residual capacity. 
1. Appl. Physiol. 31:629-531; Oct. 1971. 

Two of the values used in the calculation of functional residual capacity (FRC) by constant volume inert gas 
dilution are uncertain: the dead space of the apparatus and the difference between the end of the first tidal 
breath and the last tidal breath, which may be due to variation in the size of tidal breaths, change in FRC 
during the study or mismatch of O2 addition/02 consumption. Since these values have one algebraic sign 
when the inert gas used is "foreign" (helium) and the opposite sign when nitrogen is used, equations for FRC 
calculations of the two gases may be combined to give a single equation eliminating the uncertain values. 
Leaks are detected by calculating separately He and N2 FRCs using and average value for dead space and 
assuming (a) that the difference between initial and final tidal breath is due only to mismatch of O2 
addition/02 consumption and (b) this difference is due only to variations in FRC during the study. In most 
leaks these FRCs will not overlap. (Author's abstract) 

985. 
L'HUILLIER, J.R., P. Varene and C. Jacquemin. 

La mecanique ventilatoire au cours de l'exercice musculaire maximal en 
[The mechanics of ventilation during maximal muscular exercise in a hyperbaric environment] . 
1. Physiol. (Paris) 62 (Suppl.1):182; 1970. 

It was found that the effective debit increases with the physical load imposed, but more slowly under 
hyperbaric conditions than under normobaric conditions. Likewise, the ventilatory power IS stronger under 
hyperbaric conditions. At rest, the total pulmonary resistance is higher under hyperbarIC pressure than at 
surface pressure. Whatever the pressure, fluctuatIOns of this resistance as a function of the work load IS 
moderate. The mechanical ventilatory force in regard to effectIve debIt is comparable to the total metabolic 
force In regard to ventilation, as a function ofventIiation or of effectIve debit. (MFW/BSCP) 

986. 
L'HUILLIER, J.-R., ed. 

Medecine de plongee. 
[Diving medicine] . 
Gaz. Hop. 35: 1017-1064; DEc. 20, 1971. 

ThIs entire Issue consists of papers gIVen at an mternatlOnai symposium held at Cargese m 1971, on the 
subject of diVIng accidents, theIr management and preventIon. Among the problems dealt with are reSpIratIOn, 
CIrculatIOn, heat loss, hpns, resuscItatIOn, treatment of decompressIOn SIckness, medIcal eXamInatIOns, de
compressIOn tables, and the use of the EEG. RepresentatIves of 14 natIons attended. IndIVIdual papers wIiI be 
found under the followmg author entrIes: Bodeux, J.; Chauderson, J.; Delonca, G.; Ehm, O.F., A. Plechotta 
and K.E. SchImpf; Fructus, X. and V. ContI; Lefevre, Y, Lescure, R; L'HuIiher, J.-R.; MortIer, J.-P. and W. 
Wellens; Ohresser, P., J. Tassy and 1. F. Amoros; Palem, R M. and L Palem; Sala-Matas, J., TaIileur, J., Thm, 
B , Yes, S (MFW/BSCP) 
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987. 
L'HUILLIER, J.-R. 

Deperdition de chaleur par voie respiratoire en plongee. Verification experimentale jusqu'a 21 
ATA. 

[Respiratory heat loss in diving. Experimental verification up to 21 ATA]. 
In: L'Huillier, J .-R., ed. Medecine de plongee. Gaz.Hop.35: 1039-1042; Dec. 20, 1972. 

The author discusses respiratory heat loss through evaporation and through convection. Heat loss through 
evaporation is independent of pressure, and is constant for a given temperature. As to heat loss through 
convection, it is noted that heat exchange between a fluid and a solid is a function of the flow of the fluid. 
The turbulence of the gas in the airways grows with increasing pressure. Calculations made during the Physalie 
dives, to 21 AT A, resulted jn the conclusion that the depth at which the diver will lose all his metabolic heat, 
while breathing heliox at 0 C is 380m. In these dives, the subjects went to 520 meters. It was calculated that 
at this depth, and with a breathing mixture at the temperature of 20° C, the divers would have lost 60% of 
their total heat. These calculations make It clear that, even for conditions less exceptional, It is essential to 
rewarm the breathing mixture. Numerous charts, diagrams and mathematical equations are given to substanti
ate the conclusions. (MFW/BSCP) 

988. 
LIERSE, W. and H.D. Franke. 

Hyperbarische Sauerstoffbeatmung: Die Kohlenhydrate des ZNS als begrenzender Faktor. 
[Hyperbaric oxygen respiration: central nervous system carbohydrate as a limiting factor]. 
Verh. Anat. Ges. 64:65-67; 1970. 

The authors attempt to establish a criterium for hyperbanc oxygen dosage based on the carbohydrate content 
of the tissues. Guinea pigs were subjected to 3 ATA of oxygen for penods of 30,60, and 120 min. after 
which tissues were examined. The authors summanze thelI findings as follows: (1) Hyperbanc oxygen 
breathing leads to selective damage to the brain. Glycogen IS deposited and depOSits of mucopolysaccharides 
and glycoproteins also appear. (2) White substance, which is only sparsely irngated by capillaries, and which 
has a small carbohydrate exchange, is particularly susceptible to damage. (3) The retma loses glycogen In 

hyperbaric oxygen; this damage is reversible. (MEH/BSCP) 

989. 
LIESE, W., K. Muysers and J.P. Pichotka. 

Die Beeinflussung der alveolar-arteriellen O2 -Druckdlfferenz durch inerte Gase. 
[Influence of inert gases of the alveolar-arterial O2 pressure difference] . 
Pfluegers Arch. Ges. Physiol. 321:316-331; 1970. 

In ten healthy persons (age 20-35 years) the alveolar-artenal O2 pressure difference was detennmed during 
breathing of 20.9% O2 in different mert gases. Alveolar carbon dioxide partial pressure was kept constant 
during the expenments. The alveolar and mspired O2 partial pressure was detennined by continuous mass 
spectrometnc analysis, the artenal O2 pressure by means of mlCroelectrodes with artenallzed blood from the 
ear lobe. Mean AaD02 was 8.7 torr for Nr 0 2 , 15.3 torr for He-02 and 16.3 torr for Ar-02 mixture. The 
differences are statistically sigmficant. There is no clear correlation to various physical proporties of V A/Q are 
only hypothetic. (English summary) 

990. 
LIESE, W., U. Smidt, P. Lotz and K. Muysers. 

Exspiratorische P02 -und PC02- Kurven bei Atmung von N2 -, He, und Ar-02 - Gemischen. 
[Expiratory P02 and PC02 curves in nitrogen, helium and argon]. 
Pfluegers Arch. Ges. Physiol. 328(1):72-83; 1971. 

To mvestlgate mtrapulmonary gas mlxmg the explIatory P02 and PC0 2 curves were followed simultaneously 
and continuously by mass spectrometry m ten subjects. The curves were plotted against tidal volume dunng 
breathing of the followmg gas mixtures' N2 79%-0 2 21%, He 79%-02 21%, and Ar 79%-0 2 21%. The mean 
volume of gas explIed for a decrease in P02 from 75% to 25% of the final amplitude was 81.6 ml for N2/0 2, 
66.1 ml for He/02 and 71.9 ml for Ar/02' The respective figures for C02 were 84.9% ml, 68 5 ml and 80.6 
ml. Dunng explIatlOn of the last 300 ml of the tidal volume the mean decrease m P0 2 was 4.7 torr for 
N2/0 2, 3.4 torr for He/02 and 6.8 torr for Ar/02 The simultaneous increase m PC0 2 was 2.8 torr for 
N2/0 2, 2.1 torr for He/02, and 3.7 torr for Ar/02' The differences m the volumes of gas explIed for a given 
change m partial pressure may be attributed to variatIOns in dlffuslOn and convectIOn in the central parts of 
the lung, whereas the differences m the alveolar plateaus of the partial pressure curves can be explamed by 
diffUSIOn m the peripheral parts of the lung and by the shape of the diSSOCiatIOn curves of O2 and CO2, 
(©BA) 
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991. 
LIFFICK, G.L. 

Hydraulic tools and equipment for underwater salvage. 
In: Marine Technology Society. 7th annual conference, August 1971, Washington D.C., Pre

prints, p. 307-328. Published by the Society, 1971. 

Extending the U.S. Navy's underwater salvage capability will require improved diver-operated tools and 
equipment. The Naval Civil Engineering Laboratory (NCEL) under the sponsorship of the U.S. Navy Supervi
sor of Salvage is conducting a program to develop hydraulic hardware to perform work functions which will 
be required in future underwater salvage operations. These underwater work functions have been compiled 
from a literature review of past underwater salvage operations and by interviews with experienced salvors. The 
work functions compatible with hydraulic systems which will be required in future salvage are: rigging and 
load handling, bolting and mechanical cutting. Commercial available hydraulic pumps, rigging, load handling 
and mechanical cutting equipment have been evaluated at NCEL to determine characteristic diver perfor
mance and mechanical suitability for underwater operation. Manually operated hydraulic pumps were modi
fied and pumped against a load cell to determine reasonable levels of diver exertion. The divers were able to 
pump three to five cubic inches of hydraulic fluid per minute at 4,000 psi for half hour periods without 
overexertion. These tests have shown that divers can be utilized as prime movers for small jobs and in 
emergencies. Conventional surface hydraulic pumps, rigging, load handling and mechanical cutting equipment 
can be used underwater for reasonable periods of time with a minimum of additional maintenance. (Author's 
abstract) 

992. 
LILJA, B. 

The distribution of pulmonary blood flow in man during oxygen breathing and breath-holding. 
Scand. J. Clin. Lab. Invest. 26: 105-112; Sept. 1970. 

The distribution of j,ulmonary blood flow was measured in eight normal subjects in the sitting position during 
two hours with 13 Xe-radiospirometry. The perfusion decreased at the lung apices during the first hour but 
then seemed unchanged. Breath-holding during 40-60 seconds caused a redistribution towards the apices. The 
redistribution was less pronounced in the experiments performed during the first hour of sitting than during 
the second. Breathing 100% oxygen caused an increased perfusion at the lung bases during the second hour 
but had no effect dunng the first hour. Breath-holding during oxygen breathing increased apical perfusion 
during the first hour but had no effect during the second hour. (Author's abstract) 

993. 
LINDBERGH, J.M. 

Equipment considerations for open sea operations. 
In: Progress into the sea. Transactions of the Symposium 20-22 October 1969, Washington, 

D.C., p. 161-165. Washington, D.C., Marine Technology Society, 1970. 

For a diver to work effectively, he must do more than just survive underwater, he must be reasonably warm 
and comfortable. The conventional dry suits used with helmet equipment for alI divmg have worked accepta
bly well. But the advent of He02 breathing mixtures for greater depths has radically altered the picture. 
Several systems have been designed to provide divers With supplementary heat, but none have been entlIely 
satisfactory. At Ocean Systems, Inc. we have found that a dry SUIt filled with air, instead of He02' is still the 
most satisfactory system for cold water field use from SDC's. This approach is, however, time, depth, and 
temperature limited. An optimum system of diver personal equipment is envisioned which will incorporate a 
dry suit, backed up by exotic insulation or supplemental heat, and a means of heating breathing gas. 
(Author's abstract) 

994. 
LINEAWEAVER, T.H.III and R.H. Backus. 

Sharks and the discouragement thereof. 
Sea Frontiers 15(4):195-206; July/Aug. 1969. 

The author discusses vanous unsuccessful or partially successful methods of warding off sharks, including the 
U.S. Navy's Shark Chaser, a 6Yz-ounce cake of 80% black dye and 20% copper acetate. This has proved 
effective with sharks that are merely curious, but not with those in a "feeding frenzy". Another product IS a 
bag known as the Johnson Shark Screen; it has three buoyancy nngs at the top, which the swimmer can 
inflate; he then fills the bag With water and gets mto it. Black IS apparently the most effective color for the 
bag. It can be used m combmatlon with Shark Chaser Poisons tested so far have not had rapid enough effect 
to be practical, smce the shark would be able to do a great deal of damage before succumbmg. Meshmg, or 
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putting out nets to entrap sharks, seems the most effective way of protecting beaches. Electric deterrents and 
curtains of air bubbles are not always successful. When sharks attack, 60% of the time they can be beaten off 
by blows. It has been noted that in the case of rescumg a victim under attack, the shark will practIcally never 
attack the rescuer, but will often continue to bite the original victim until killed or beaten off. (MFW /BSCP) 

995. 
LINMAN, J.W. and R.Y. Pierre. 

Studies on the erythropoietic effects of hyperbaric hyperoxia. 
Ann. N.Y. Acad. Sci. 149(Art.l):25-33;Mar. 29,1968. 

From the studies described herein the following observations are made: (1) Normal mice exposed to a 
hyperbaric environment (four absolute atmospheres or 60 psia of air) exhibit erythropoietic depression 
mamfested by a sharp curtaIlment in erythrocytIc 5 9 Fe uptake, reticulocytopenia, and morphologic evidence 
of decreased erythropoiesIs. (2) The erythropOietic effects of hyperbaric hyperoxla are in accord with the 
concept that tissue oxygen tension exerts homeostatic control over erythropoiesis; it IS suggested (but not 
proved) that this suppressive effect IS transmitted to the marrow by the humoral regulatory mechanism. (3) 
Exogenous erythropoietin evokes a clear-cut increase in the mcorporation of 59 Fe m hemoglobm of mice 
conditioned by breathmg aIr under pressure. However, certain adverse effects associated with reSidence in a 
hyperbaric chamber must be ehmmated before hyperbarism can be recommended as a completely acceptable 
method to prepare animals for erythropOletm assay. (Authors' summary). 

996. 
LITMAN, M., P. Cerretelh, A. Chinet, J.P. Farber, L.E. Farhi and D.W. Rennie. 

Redistribution of pulmonary blood flow during submersion. 
Physiologist 12:285; 1969. 

Abstract only. EntIre Item quoted: Cardiogemc oscillations of O2 and CO2 normally found on the alveolar aIr 
plateau have been observed by Cerretelli and Rennie to disappear during head-out immerSIOn in water. Smce 
these oscillations are commonly thought to reflect heterogeneous distnbutlOn of VA'/Q, their disappearance 
may indicate changes in distribution of VA, Q or both. However, a change m distributIOn of VA has been 
ruled out since cardiogenic oscillations of an mert, poorly soluble tracer (argon, smgle breath) are not altered 
by submersion. A breath taken m air followed by expiration after immersIOn still shows O2 and CO2 

oscillations. Negative pressure breathing in air slightly diminishes oscillatIOns and positive pressure breathing 
m water may partially restore them. Gradual submersion leads to progressive disappearance of the oscillations, 
except in unusually tall subjects, but not when venous tourniquets have been placed around the upper portion 
of the extremitIes before submerSIOn. We suggest that disappearance of the cardiogenic oscillations is due to a 
redistribution of pulmonary blood flow probably caused by mcreased venous return and/or Increase in 
pulmonary blood volume during immersion. 

997. 
LLONGUERES, E.P. 

Metodologia de la immersion subterranea. 
[Methodology of immersion in subterranean waters 1 . 
Immersion Cienc. 2:21-27; 1971. 

Penetration of investigators into the waters of subterranean caves is the cause of vastly increased risk to hfe 
and limb among speleologists. The need for a thorough training program is emphasized, stressing "footing" 
and "interval training." Exercises in the open sea and then in the familiar surroundings of a well known cave 
or a stagnant pool are essential. Technical, medical and psychological preparation must be studied. (PHVI) 
(©BA) 

998. 
LLOYD, E.C. 

Accurate characterization of the high-pressure environment. Proceedings of a symposium held 
at National Bureau of Standards, Gaithersburg, Md. Oct. 14-18, 1968. 

Special publication N.D. 345 p. 
(COM 71-50189) 

The volume contains 38 papers prepared for the Symposium on Accurate Characterization of the High
Pressure Environment held on October 14-18,1968, at Gaithersburg, Maryland, under the sponsorship of the 
National Bureau of Standards and the Geophysical Laboratory of the Carnegie Institution of Washington. The 
papers are presented with the discussions that occurred during the sessions. The book also includes reports of 
several informal committees of the conferees on choices of reference pressure materials and on other matters 
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relevant to improved measurement and calibration. The Symposium was intended to provide an authoritative 
survey of problems and techniques presently in use or proposed for precise high-pressure measurement and 
for temperature measurement at high pressure. (Author) (GRA) 

999. 
LOCKE, C.E. and P.E. Cassidy. 

Development of an apparatus for testing breathable air filters. 
In: Battelle Memorial Institute. Purity standards for divers' breathing gas. 
Proceedings of a symposium held at Columbus, Ohio, 8-9 July, 1970, p. 8-1 - 8-12. 
Columbus, Ohio, Battelle Mem. Inst., Rep. 6-70, July 1970. 

The problem of oil contamination in divers' breathing air is being attacked by creating a realistic test for air 
mters. An apparatus has been designed and constructed and is being characterized to provide oil contamina
ted air for commercial mter testing. The contamination will be carefully controlled and monitored to ensure 
simulation to real compressors, i.e. 30()'500 ug/liter with 90% of the particles over 1.5 u in diameter. Filters 
will be tested at low pressure (100 psig) - high volume (75 scfm) conditions and at higher pressure (2500 
psig) - low volume (15 scfm) conditions. From these data, the specification (Mil-F-2-1l52) for qualification 
of mters will be revised and will contain a detailed description of a test device composed of commercially 
available components. (Authors' abstract) 

1000. 
LOCKE, C.E., P.E. Cassidy and G.C. Rolls. 

Development of a test facility and specification for breathable air filters. 
Austin, Tex., Tracor Inc. Rep. TRACOR-T71-AU-9066-U, 60 p. Mar. 26,1971. 
(AD 723,608) 

An apparatus for testmg mters used to remove oil mist from divers breathing air has been constructed. This 
system was constructed of commercially available stainless steel tubing and fittings. A mist generator was 
developed to deliver an aerosol similar to that found in air compressors. The aerosol produced by this 
generator was charactenzed in quantity as a function of air flow, oil viscosity, oil level and air pressure. The 
particle size range of the mist was also determined. The test apparatus was evaluated m testing of commercial
ly available mters at a low and ahigh pressure. (Authors' abstract) (GRA) 

1001. 
LOKUCIJEWSKI, B. and T. Doboszynski. 

Postep a gran ice fizjologiczne dlugotrwalych pobytow hiperbarycznych. 
[Progress and physiological limits of prolonged exposure to hyperbaric conditions]. 
Przegl. Lek. 26:749-753; 1970. 

Man's depth limit will be determined by oxygen toxicity, the narcotic effects of inert gases, ventilation 
disorders and decompression problems. The present study concentrates on the selection of a non-toxic 
synthetic gas mixture whose density would be inferior to that of atmospheric aIr. The composition of such a 
mIxture and its oxygen content is shown on graph 2. The lungs and the central nervous system are particular
ly vulnerable to oxygen pressure. It has been found that the narcotic effects of helium as compared to those 
of mtrogen are of the order of 1/9 which makes it the gas of choice for hyperbaric conditions. (OLS/BSCP) 

1002. 
LOUYOT, P., A. Gaucher, J. Pourel, Y. Montet and J.N. Tamisier. 

De quelques problems poses par l'osteonecrose asceptique de la tete femorale. 
[Some problems posed by aseptic osteonecrosis of the femoral head]. 
Rev. Rhum. 38: 201-215; Mar. 1971. 

DISCUSSIOn of the claSSIcal aetlOloglc factors and modern pathogemc conceptIOns on the baSIS of 150 cases, 
and study of the long-term course of a group of patients followed up over periods of three to 17 years. 
Evaluation of the course was based on radiologIC findmgs (size and locatIon of the necrosis and mvolvement 
of adjacent skeletal parts) and on the changes m these findmgs over the course of tIme. On this basis, climcal 
forms could be classed as SIlent, slow, moderate or rapId. In 77% of cases thr osteonecrotIc lesions became 
orgamzed and stabIlIzed wIthm one and one-half to three years, while the Jomt remamed mtact (artIcular 
space preserved for more than ten years), the other 23% of cases showed a rapIdly destructIve course. The 
later states were charactenzed by two pnnclpal types of leSIOn; eIther osteophytIc proliferatIOn of supportmg 
structures (favorable course) or dystrophIc changes In the pelVIS and femur, whIch often constItuted an 
unfavorable functIOnal prognostIc sIgn. The therapcu tIc results are In favor of medIcal therapy and IndIcate 
that the functIOnal prognosIs IS relatIvely favorable, of 22 patIents not treated by operatIOn and followed up 
over three to 14 years, 13 resumed work. On the other hand, among a group of 37 surgIcal patICnts, three 
(out of 18 who were followed up over a suffiCIent length of tune) were able to resume work (EnglIsh 
summary) 
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1003. 
LOWELL-SMITH, A. 

Divers' technology. 
Meerestechnik 2:229-236; Dec. 1971. 

In the past, it has been rational and reasonable to consider the status of diving strictly within its own 
parameters. Diving was a direct means to an end, inspired with a flair of individualism, independence and 
courage. However, diving has now reached Its majority and can no longer be treated purely in terms of diver 
capability, equipment and an optimistic list of tasks that can be undertaken by divers. Diving is a servIce 
industry, supporting other service industries, and it must quickly lose any remnants that it may still have of 
being aggressively independent in outlook, and take its full part in the broader main field of underwater 
expertise. Diving technology has to be considered with the other factors in this broad field, such as the 
contnbutions from designers, consultants, operators, underwriters, classification societies and governmental 
and international institutions. [The author gives a brief historical review of diving, and discusses the various 
types of underwater aCTIvity, pointing out the IncreaSIng demand for technological development and diver 
training that will enable the dIver to perform skilled work at 600 feet and below. The article is illustrated by 
photographs of hyperbaric chambers, dIving bells, and varIOus other types of tools and equipment. (Author's 
abstract expanded by MFW/BSCP) 

1004. 
LOWER, B.R. 

Removal of CO2 from closed-circuit breathing apparatus. 
In: Equipment for the working diver. Symposium proceedings, February 24-25, 1970, 

Columbus, Ohio, p.261-282. Washington D.C., Marine Technology Society, 1970. 

The most commonly used method of CO 2 removal in dIving operatIons employs alkali metal hydroXIde 
reagents to chemically react with carbomc acid. The economICS, simplicity, and well developed state of the art 
are responsible for the wide acceptance of this method. A promising but as yet undeveloped method uses 
alkali metal superoxldes or peroxides to simultaneously remove CO2 and generate oxygen. If this approach IS 
feasible, problems of oxygen control at depth would be reduced and the design of the breathing rIg would be 
greatly simplified. Other carbon dioxide removal methods discussed in this paper include cryogenic freezeout, 
use of molecular sieves, and electrolytic decompositIon. Several parameters should be conSIdered when 
designing a canister for use with the alkali metal hydroxides. The most important are gas flow channeling, gas 
dwell time, and flow resIstance. Other necessary conSIderations include thermal inSUlation, and the need for 
auxiliary heating, choice of construction materIals and breathIng-circuit mOIsture control. An Idealized deSIgn 
embodying these parameters IS presented. Development of a direct-reading, diver-mounted, CO2 indicator IS 
continuing and the device should prove practicable in the near future, Indirect Indications of hydroXIde-type 
absorbent efficiency include temperature and humidity of the bed and outlet gas. (Author's abstract) 

1005. 
LUCAS,M.A. 

Two weeks in a cottage on the bottom of the sea. 
Sci. Horizons 117: 10-15; Oct. 1970. 

The author describes the two-week period spent in TektIte II by five women dIver-scientists. The article IS 
directed to the lay reader. The marine life is described, as are the bIOlOgIcal tasks of some of the women. The 
housekeeping details of the habitat are described. It is emphasIZed that there were no medIcal, psychologIcal 
or phYSIOlogical problems. The nearest thing to a CriSIS that occurred was a slight earthquake, whIch dId no 
damage to the habitat. (MFW!BSCP) 

1006. 
LUCAS,M.A. 

Saturation diving from an underwater habitat. 
Newark, Del. Pub1.2 EN-033, 8p. Nov. 1970. 

The author participated In the TektIte II expenments. She describes both the habitat and the program, and 
revIews the development of saturatIOn diVIng whIch began WIth Bond's experiments with helium breathmg in 
1957, continued with LInk's Submersible DecompressIOn Cahmber in 1962, and Cousteau's Conshelf I, also in 
1962. The advantages of unlimited bottom time and total Immersion are emphasized. It IS felt that perform
Ing experiments and studYIng material In situ gIves much more valid results than are possible when matenal is 
removed to surface pressure for analysis. Two examples cited are the study of dissolved oxygen content of 
water at depth, and the study of water and grass samples at ambIent pressure. Another result of the experI
ment was added insight into the state of the art of dIVIng technology. (MFW/BSCP) 
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1007. 
LUDWIGSON, J.O. 

1 ,000 feet down in a tank. 
Oceans 3:72-75; May/June 1970. 

The author describes the facilities and activities of the U.S. Navy's Experimental Diving Unit. The mission of 
EDU is "to evaluate and develop equipment and techniques for fleet use." There are two pressure chamber 
complexes, which contain "wet pots" as well as dry chambers. The author briefly describes all the well-known 
problems of diving - bends, nitrogen narcosis, problems of regulating breathing mixtures, helium speech. The 
first 1,000 ft. saturation dive, in 1968, was made by EDU personnel at the pressure complex at Duke 
University. An unsuccessful attempt was made to test water-heated underwear; technical difficulties resulted 
in an inadequate hot water supply. The fire disaster in 1965 which took two lives is described. It was caused 
by a carbon dioxide removal unit, which contained a residue of kerosene, plus an overheated blower motor. 
Research into fire safety has been greatly intensified in recent years: file suppression systems, fire retardant 
fabrics, submarine escape equipment - the Steinke Hood, and the British Navy's Mark VII Submarine Escape 
Immersion Equipment - have been successfully tested. The U.S. Navy Diving Manual has also been revised 
and reissued by EDU. (MFW/BSCP) 

1008. 
LUNDELL,E. 

Sukeltajantaudista ja uudella dekompressiomittarilla saavutetuista kokemuksista. 
[Decompression sickness and results obtained with a new decompression schedule] . 
Sotilaslaak. Aikak. 46:56-63; 1971. 

A case report of a patient who died of decompression illness is described. Decompression disorders occurred 
when the diver had worked for 20 min at the depth of 58 meters. The diver ascended according to the orders 
and was immediately placed into the recompression chamber on board. The diver died, however of decom
pression illness. Safety orders and measures before and after diving, and the diver's diet are discussed. Results 
obtained with a new decompression schedule are shown in Table 1. The shcedule meets the requirements and 
corresponds With the newest tables as to the decompression times. The gauge makes the diver's work remark
ably easier than before the gives better possibilities for the diver to work alone. (English summary) 

1009. 
LUPAL, V.V. and A.I. Selivra. 

[Registration technique of oxygen tension in the brain and the myocard with simultaneous 
recording of EEG and EeG] . 

In: Zaltsman, G.L., ed. Giperbariyevaya epilepsiya i narkoz. Neyrofiziologicheskiye 
issledovaniya. [Hyperbaric epilepsy and narcosis. Neurophysiological studies [, p.231-235. 
Leningrad, Isadtel'stvo Nauka, 1968. 

This work gives descnption of a device which penmts registenng changes of oxygen tension in myocard and 
brain simultaneously with the changes of ECG and EEG. The main unit of the device IS a multichannel 
oscillograph N-I05 equipped with high - sensitive vibrators of the type M1012-20. Some RC-fIIters are 
connected on the input of the vibrators for suppression of ECG superimposed on the polarogram. Shunts are 
connected for widening the limits of measunng. The mtensification of EEG and ECG was made by means of 
alternating current amplifiers. (English summary) 

1010. 
LURIA, S.M. 

Stereoscopic and resolution aCUIty with various fields of view. 
Science 164:452-453; Apr. 25,1969. 

Recent studies In underwater VISiOn have shown that m clear water, resolutiOn acuity IS as good as m air, but 
stereoacUity deterIorated markedly. ThiS study reports the effects that the progresSive lessemng of the 
perIpheral field of view has on foveal stereoacUity and resolutiOn acuity, With the targets always remammg 
unobstructed for both eyes. Fmdmgs mdlcate that stereoacUity deterIorates under water because of the 
relative lack of stimulatiOn m the perIphery of the ViSUal field. (MFW /BSCP). 

1011. 
LURIA, S.M., and J.A.S. Kinney. 

ACUity-luminance function for extreme refractive error. 
Arner. J. Optom. 47:205-211; Mar. 1970. 

Visual acuity was measured at vanous lummances m alI while subjects wore negative lenses rangmg through 
60 diOpters. The slopes of the acuity-lummance functiOns decreased With increasmg refractive error With the 
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more powerful lenses, the slope was similar to that found for scotopic acuity. The loss of aCUity with negative 
lenses was much less than that reported for posItIVe lenses. Acuity was also measured under water WIthOut 
facemasks to ensure that these results could be used to predict performance under such conditions. The 
sImulation in air was apparently successful. It was found that, in the water, acuity was at best one-tenth that 
in air, but there were marked differences for various groups. Emmetropes suffered the greatest and myopes 
suffered the least loss. There was no correlation between emmetropic acuity in air and in water. (©BA) 

1012. 
LURIA, S.M. and J.A.S. Kinney. 

Underwater vision. 
Science 167:1454-1461; Mar. 13,1970. 

Both physIcal and psychological factors act to produce a wide variety of perceptual distortions underwater. 
The image of an underwater object is altered in apparent size and dIstance; the color and bnghtness of the 
object are changed, and Its outline becomes less dlstmct. Decrements in a scuba dIver's performance which 
result from these distortions, however, may be considerably lessened by adaptation of the underwater envI
ronment. The authors' involvement stems from a need to Improve the visual performance of divers. But m the 
course of this work they have become increasingly aware of another great opportumty that the underwater 
world proVIdes: It is a unique laboratory for the investIgation of countless perceptual problems which bear on 
the most fundamental theories of perception. (Authors' summary). 

1013. 
LURIA, S.M. 

Duction, field of view, and improved stereoacuity for Navy divers. 
U.S. Nav. Sub mar. Med. Cent., Rep. SMRL 623, iii + lOp. Apr. 15, 1970. 

There IS a loss in ductIon [the abIlIty of the eyes to overcome either convergmg or diverging pnsm-power and 
mamtam binocular fusIOn) as the field of vIew is progressively restricted while holding the light-level 
constant. ThIs IS similar (I) to the loss in stereoacUity which occurs for Navy dIvers under the same condItions, 
and (II) to the lose in ducbon which occurs m the dark. However, introducmg a few simple penpheral stimuli 
into the empty visual field restores the level of duction but not that of stereoacuity. It was concluded that in 
an empty visual field the poor duction IS not the basis for the decrement in stereoacUlty, but rather that other 
mechanisms produce the loss in both. It is unlikely therefore, that the underwater stereoacuity of Navy divers 
will be Improved by those methods whIch improve duction. (Author's abstract) 

1014. 
LURIA, S.M., H. Newmark, III, and H. Beatty. 

Effect of a submarine patrol on visual processes. 
U.S. Nav. Submar. Med. Cent., Rep. 641, 9p. Sept. 14, 1970. 

Two separate studies were undertaken to see if any measurable deterioration in basic VISUal processes occurred 
during one submarine patrol. There was no significant decline in acuity, stereo acuity, or refractIve power, but 
there was a significant mcrease in near esophoria. This was consIstent with long-term effects reported 
previously. The results are dIscussed and suggestions made for future research. (Authors' abstract) 

1015. 
LURIA, S.M. and J .A.S. Kinney. 

Peripheral stimuli and stereoacuity for navy divers working underwater. 
U.S. Nav. Sub mar. Med. Cent., Rep. SMRL 654, 13p. Feb. 25,1971. 

[The problem was) to determine whether or not stereoacuity for Navy divers workmg under water IS 
improved by the introduction of stimuli in the periphery of the dIver's field of view. [It was found that) 
acUity is improved only when the peripheral stimuli are approximately at the same dIstance from the diver as 
the target. When these stImuli are much closer to hIm than is the target, hIS acuity is degraded. This 
phenomenon seems to become more marked as the turbidity of the water increases. In attempting to Judge 
the relative distance of objects under water, the precision of the diver's judgements will be greater If there are 
no VIsible objects near the diver in his peripheral field of view. The possibilitIes of improving stereoaculty 
under water with a face-mask whose edges cannot be seen or by a face-mask whose edges cannot be seen or by 
a face-mask which puts penpheral stImuli at optical infinity are raised. (Authors' summary) 

1016. 
LURIA, S.M. 

Improvemen t of vision under water with chromatic filters. 
U.S. Nav. Submar. Med. Cent., Rep. SMRL 679,17 p. Aug. 23, 1971. 
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Detection and resolution thresholds for blue targets and yellow targets against blue, green, and yellow 
backgrounds were measured while subjects were wearing yellow and blue fIlters. Yellow fIlters improved 
thresholds for yellow targets against blue background. Their effectiveness decreased (1) as the wavelength of 
the background increased, (2) as the size of the target decreased, and (3) with the age of the observer. The 
blue fIlters were generally ineffective. The results are for the most part explained on the basis of changes in 
target contrast brought about by the fIlters. [It was concluded that) yellow fIlters can be used to improve 
visibility for divers in certain underwater conditions; specifically, when looking for yellowish items in clear 
water. (Author) 

1017. 
LYON, J.P., LJ. Jenkins, Jr., R.A. Jones, R.A. Coon and J. Siegel. 

Repeated and continuous exposure of laboratory animals to acrolein. 
Toxicol. Appl. Pharmacol. 17(3):726-732; 1970. 

Experimental animals were repeatedly exposed to acrolein [a possible atmospheric contaminant found aboard 
submarines) vapors eight hr/day, five days/wk for six consecutive weeks in two studies at concentrations of 
0.7 and 3.7 ppm. Four continuous exposures to acrolein were conducted 24 hr/day for 90 days at concentra
tions of 0.21, 0.23, 1.0 and 1.8 ppm. Each experimental group of animals contained rats, guinea pigs, 
monkeys and dogs. The animals were observed for toxic signs, mortality, and weight changes, and hematolo
gic, biochemical, pathologic and histopathologic examinations were made on the surviving animals. In both of 
the lower-level continuous exposures and in the 0.7 ppm repeated exposure, the animals appeared normal 
throughout the studies and gained weight. In the higher-level continuous exposures and the 3.7 ppm repeated 
study, the does and monkeys were visibly affected and abnormal weight patterns were observed in some 
animals. The data from repeated studies support the current Threshold Limit Value of 0.1 ppm. A tentative 
90-day Confined Space Guideline of 0.02 ppm is suggested based on data obtained from these studies. (BA) 

1018. 
LYTHGOE, J.N. 

Red and yellow as conspicuous colours underwater. 
In: Lythgoe, J.N. and J.D. Woods, eds., Underwater Association Report 1968, p.51-53; 

Published by the Association. 

Observations of red, orange and yellow targets seen against a water background show that yellow targets in 
blue ocean water and reddish-orange targets in green fresh water remain visibly different in colour to a greater 
depth than do yellow objects in fresh water and red objects in clear ocean water. Optical and physiological 
arguments are used to show that this probably holds true for fishes as well .... All the evidence points to the 
colour of the water and not the physiological details of the eye as deciding whether a red will be more visible 
than a yellow in deep water. It is thus possible to say that red III yellow-green freshwater is always a 
conspicuous colour for both fishes and man, whilst yellow IS a conspicuous colour in blue oceanic water. 
(Author) 

1019. 
MACHOY,Z. 

Wplyw zwiekszonego cisnienia tienu na organizym zywe. 
[The effect of increased oxygen pressure on living organisms]. 
Wszechswiat 1 :9-11; 1971. 

Increased partial pressure of O2 Illcreased Its solublhty III organic flUids. At pressures of 2-3 atm It was 
pOSSible to keep alive pigs depnved of Hb and dogs with blocked cytochrome oxidase The practical use of 
higher pressures of O2 III medicine and aeronautics IS discussed. (NSF PL 83,480) (©BA). 

1020. 
MacINNIS, J.B. and G.F. Bond 

Saturation diving: Man·In-Sea and SeaLab. 
In: Bennett, P.B. and D.H. Elliott, eds. The phYSIology and medICIne of dIving and compressed 

aIr work, p.505-523. Baltimore, Williams and WilkInS, 1969. 

There IS at present great Industnal and mlhtary Interest In the ablhty of men to work under the sea for long 
periods of time and at great depths ThiS has led to sixteen studies between 1962 and 1967 In the U.S 
Recovery of meanIngful phYSIOlogical data IS difficult because most of the dives were deSigned to demonstrate 
operatIOnal feaslblhty and InstrumentatIOn for bIOlOgical studies. "A 'saturatIOn' dive IS one in which the 
diver remallls at a given ambient pressure long enough for hiS ttssues to become essentially saturated With the 
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inert gas he is breathing." Once saturation is achieved prolonged stay will not add to the decompressIOn time 
and thus the ratio of bottom time to decompression time can be markedly improved and diving efficiency 
increased. Project Genesis was instituted to determine the physiological hazards of prolonged residence in 
high-pressure environments. The first experiment was with rats breathing air at 198 feet (7 ATA) and at the 
end of 35 hours all animals were dead, due to increased partial pressure of oxygen. The next experiment was 
14 days at the same depth with a mixture of 97% nitrogen and 3% oxygen during which the animals appeared 
lethargic and showed at subsequent autopsies to have some nonspecific adrenal changes. On the theory that 
the density of nitrogen was the cause, a group of rats were exposed with all conditions the same except that 
helium was substituted for nitrogen and the results were excellent. Following this, SeaLab I was undertaken 
with four Navy divers living and working for nine days at the depth of 193 feet water (6.8 AT A) and 
breathing a mixture of helium (79%), nitrogen (17%), and oxygen (4%). They showed a slowing of all 
physiological and motor functions but otherwise were all right. SeaLab II in September of 1965 was a depth 
of 205 feet of sea water for 45 days with three teams of ten men occupying the habitat III tum. Gas mixture 
was 3.5 to 5% oxygen, 18% nitrogen, and 77 to 79% helium with carbon dioxide belllg held to less than 0.4%. 
Slight and transient physiological changes were noted. Research IS being carried out III the Ocean Systems 
Man-in-sea Program with a series of animal studies at 200 feet, and 400 feet, and two men with a two day stay 
in a chamber at 650 feet (20.6 AT A). A complete series of physiological studies were performed on two men 
with special attention to the cardIOvascular system; and with performance expenments, psychological 
measurements, and attention to subjective Impressions. (CWS/BSCP) 

1021. 
MacINNIS, J .B. 

Some comparisons of U.S. Navy and civilian diving programs. 
In: Progress into the sea. Transactions of the symposium 20-22 October 1969, Washington, 

D.C., p.129-134. Washington, D.C., Marine Technology Society, 1970. 

The author points out that while there are probablY more divers operating in the Navy than III the ciVilian 
sector, the latter have III operation a total of 35 vertical submergence systems, while the Navy has only four, 
or roughly one for every 150 divers. Also, the civilian divmg mdustry makes use of over 30 small submerSI
bles, while the Navy has three. On the other hand, considerably more research III belllg carried on by the 
Navy. The medical supervision and knowledge in the Navy is far supenor, as IS mdlcated by contrasting 15 
clvihan diving fatalities during 1968 and the first part of 1969, With three Navy fatahties dunng the same 
penod. A 1,000-foot dive conducted by Ocean Systems Inc. in August, 1969, is briefly discussed. The 
repeated incidence of "hyperbanc arthralgia" following rapid decompressIOn IS noted; it IS also noted that this 
syndrome occurs much more frequently III chamber dives than III the open sea. During thiS dive, the Smger 
Corp. Helium Unscrambler was successfully tested, as were closed cirCUit breathmg devices. The elimination 
of the Valsalva maneuver is recommended. It is suggested that the Navy can benefit from the experience of 
the civilian sector in the development and manufacture of equipment, while the civilian sector can benefit 
from the greater medical knowledge of the Navy in the matters of diagnosis and treatment of diving disorders. 
(MFW/BSCP) 

1022. 
MacINNIS, J. B. 

Sublimnos: the Volkswagen approach to underwater habitats. 
Mar. Technol. Soc. J. 4:29-32; Nov;Dec. 1970. 

Previous habitat programs SeaLab to Tektite have provided insight on the performance of man at moderate to 
great depths for prolonged penods and slgmficant scientific contnbutions on the natural enVlfonment. How
ever, all programs to date have suffered high costs, brief operational penods and low personnel accessibility. 
As a result, the "habitat concept" has faltered. Sublimnos is a low cost, long duration and highly accessible 
habitat program. The total fabricatIOn and operational cost of the first year of the Subhmnos program did not 
exceed $25,000. Dunng thiS period over 1,000 sCientific, student and sport divers viSited the site. Subhmnos' 
small size, near-shore and shallow clear water location enhances ItS accesslblhty. In its first year of operation, 
It has served as a temporary sCientific program for over ten institutIOns Illcludmg the UnivefSlty of Michigan 
and The UnivefSlty of Toronto. Subhmnos has also provided a shallow water test site for equipment such as 
heated suits, breathmg deVices, and photographic eqUipment. These have been evaluated m under-Ice condi
tIOns. The "open-hatch" theory allows Subhmnos to serve an educatIOnal purpose for diving students, engi
neers, artist, and many others who are mterested III the progress of underwater man. The author beheves that 
the "Volkswagen approach" to underwater habitation IS most appropriate when oceanology dollars are few 
and enthusiam energy can replace fiscal energy. The author proposes a network of slffiilar habitats in diSSimi
lar environments so that tropic, temperate and arctic underwater ecosystems can be explored synoptically. 
(Author's Abstract) 
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1023. 
MacINNIS, J.B., 

Performance aspects of an open-sea saturation exposure at 615 feet. 
In: Lambertsen, C.J. ed. Underwater physiology. Proceedings of the fourth symposium on 

underwater physiology, p.513-518. New York, Academic Press, 1971. 

Following a successful dry chamber exposure to He-02 at a depth of 650 FSW, an open sea dive was 
undertaken at a depth of 615 feet. This was the first human open-sea saturation exposure to this depth. The 
problem of measuring performance in the open sea is a difficult one but a real life work simulation was set up 
which required mental, psychomotor and strength function from the diver. The task was standardized so that 
it could be accurately timed and the divers carried out the complete task 79 times on dry land, in 100ft. deep 
tank, and in shallow and deep sea. Physiological studies were carried out including, daily weights, nutrition 
and fluid intake, EEG and EKG. There was a progressive time delay in the completion of the task so that a 
diver who took about eight min. in air on the surface took 2340 min at 632 feet in cold water with good 
visibility. "We are aware that he works slower and with less efficiency, but we are not quite sure why. More 
Important perhaps is that we really do not know how the diver will perform complex mental and physical 
tasks, particularly under the stress of an emergency." (CWS/BSCP) 

1024. 
MACKAY, R.S. 

Ultrasonic imaging and decompression sickness. 
Phys. Med. Bioi. 15: 175: Jan. 1970. 

Abstract only. Entire item quoted: Pulsed ultrasonic equipment of the type pioneered by Howry and others 
allows imaging internal body structures without the potentially destructive effects that can accompany 
radiography. Gas-tissue and gas-fluid interfaces are excellent reflectors of sound and thus these methods 
readily display bubbles such as are produced when an animal or human too rapidly goes to a region of 
reduced pressure. Individual bubbles can be observed on the attenuation of an overall ultrasonic beam. Some 
theory of decompression sickness is given, along with applicability of these methods to the preparation of 
diving tables, the elUCIdation of the mechanism of pain, the verification of "silent bubbles," the verification 
of the postulates of the onset of "bends," and the possible manipulation of working divers or pilots with 
regard to decompression profties. Recent experiments with George Rubissow are cited, as well as methods 
emploYIng Doppler flowmeters, and possible techniques of imaging invoking laser-light ultraSOnIc-wave inter
actions. In connection WIth telemetry techniques for communicating signals through water, such objective 
indications of endpoint in superstauration studies should allow observations on free-swimming animals, from 
dolphin to man. 

1025. 
MACKAY, R.S. and G. Rubissow. 

Detection of bubbles in tissues and blood. 
In: Lambertsen, C.l, ed. Underwater physiology. Proceedings of the fourth symposium on 

underwater physiology, p.151-160. New York, Academic Press, 1971. 

One way to VIsualize bubles in through a plastic calvarium placed on monkeys, and another is microscopic 
observation of the vasculature of the hamster cheek pouch. Another method IS the use of ultrasound, e.g., 
pulsed ultrasonIc system with the transducer held in contact with a fold of skin of the test an1lTIai. The 
measure of blood flow and of moving bubbles in the vascular system can be accomplished with implanted 
Doppler flow transducers. The pulsed scanning system is a further modification which produces images and 
echoes probably due to bubbles. The ultrasonic image converter tubes may be important in studying the 
blood flow patterns whIch would Indicate need for changing decompression schedules. (CWS/BSCP) 

1027. 
MacKINNON, J.R. and lW. Demarest. 

The Stroop test in evaluating performance effects of Navy diVIng tasks. I. Stimulus exposure 
duration effects. 

u.S. Nav. Submar. Med. Cent. Rep. SMRL 632, 3 p. June 24, 1970. 

The Items In the Stroop color-word test are color names pnnted In an Incongruous color (e.g, the word "red" 
In the color blue) Twenty·four Submarine School volunteers viewed at set of 36 Stroop Items presented 
serIally at speeds of eIther one or two sec. duratIOn. Interference In color naming was examined over SIX 
repeated presentatIons of the lIst. The results IndIcated that Interference effects were sigmficantly greater (p > 
.0001) under the one sec. condItIon. The data are consIstent WIth a competmg response mterpretatIon. 
(Authors' abstract) 
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1028. 
MAESTRACCI, P,. G. Plante-Longchamp, J.P. Rigal and W. Amzallag. 

Les accidents de decompression a symptomatologie nerveuse centrale. A propos de trois obser-
vations. 

[Decompression accidents with central nervous symptomology. Concerning three cases] 
Bull. Medsybhyp. 4:8-11; Dec. 1970 
(Also published in Maroc Med. 51: 251-253; Apr. 1971). 

Neurological accidents which complicate short dives at about 40 m. are different from other accidents on the 
chmcal plane. This differential character poses interesting physiopathologic and therapeutic problems. Three 
cases are presented: (1) In a dive to 48 m. remaming at depth for 14 mm. and surfacing Without stages, the 
diver felt breathless at 48 m. and after surfacing experienced general malaise and the appearance of right 
hemiparesis which regressed spontaneously. Decompression and recompressIOn were carried out accordmg to 
the short table. The subject was normal on leavmg the compressIOn chamber. (2) In a dive to 52 m. remammg 
at depth for SiX mm. and surfacing Without stages in about one to wto minutes, fifteen mm after emerslOn the 
diver felt dull pain m both shoulders and arms, experienced amaurosis, an aphasia of indetermmate type, 
motor paresis dommant in the lower limbs and dlzzmess. The signs regressed spontaneously m about 20 mm. 
Intense asthema was noted. Reheomacrodex, hydergine and corticoids were administered. (3) In a dive to 
40 m. remainmg at depth seven min. and resurfacing rapidly With states of 40 seconds at ten m. and two mm. 
at three m. followed by immediate re-immerslOn with a stage of two mm. at three m on the second emenson 
the diver experienced severe malaise with troubles of consciousness. Imtlal examination showed a paraphemia 
With signs of bilateral Babinski, monoparesis of the nght upper arm With paresthsia of the right hand, and left 
faCial paralysIs. The patient was cyanotic, red froth at the comer of the mouth, very obnubile, With 
nonecchymotlc swellmg of the upper left lip. RecompressIOn was done by the long table, With Rheomacrodex 
perfUSIOn and admlmstratlon of a large quantity of the intra-venous hydergme. In these cases the coincidence 
between the pathogemc dive and the topographic aspect of the leSIOns IS striking. In all cases vessels which are 
Important in size and function were affected. The cases illustrate the point that: after deep short dives at 
about 40 m., mtrogen becomes avrulable for the formatIOn of numerous bubbles, which can combme to 
produce embolisms large enough to obstruct vessels of relatively high caliber. The three Important factors are 
(1) the location of the embolism (2) its size, and (3) edematic and mlcroClfculatory dlstrubances that follow. 
These three factors determme the therapy and affect the results of treatlnent. In essential recompression, the 
early use of suboxygenated mixtures will tend to nounsh the damaged areas. Treatment of edema by 
corticOids and of microclfculatory damage by vasodilatators and Dextran of low molecular weights are 
requlfed simultaneously With and following therapeutic recompressIOn. It is the only means of promoting 
recuperation of all tissues, exceptmg those meversibly damaged by moments of total anoxia. (MP/BSCP) 

1029. 
MAGEL, J.R. and L.K. Andersen. 

Pulmonary diffusion capacity and cardiac output in young trained Norwegian swimmers and 
untrained subjects. 

Med. Sci. Sports. 1: 131-139; Sept. 1969. 

The pulmonary diffusmg capacity of the lung for carbon monoxide (OLco) and cardiac output (Q) were 
measured during successive work increments on a bicycle ergometer up to the maximum oxygen uptake 
(V02 max) in trained swimmers and in healthy untrruned subjects from Bergen City, Norway. At rest and 
throughout the entire range of exercise OLeo values were significantly higher in trained swimmers than m 
untramed subjects. Maximal values for OLeo in trained swimmers averaged approximately 51% above the 
resting level, while the mcrease was Significantly less (35%) for untrained subjects. In both groups, the pattern 
of OLeo response to increasing work V0 2 was progressive and essentially linear up to near maximal exercise. 
Maximal values for V0 2 Q and stroke volume (SV) were significantly higher in tramed swunmers than m 
untrained subjects. In addition, swimmers demonstrated significantly higher lung volumes and functIOnal lung 
capacities than untrained subjects. These data suggest that the significantly larger lung volumes of tramed 
swimmers may provide for potentially greater expansion of the pulmonary capillary bed dunng exercise. This 
would result m a larger pulmonary capillary blood volume (Vc) and higher values of OLeo m sWimmers. 
(Authors' abstract) 

1030. 
MAGEL J.R., M.D. McArdle and R.M. Glaser 

Telemetered heart rate response to selected competitive swimming events. 
J. Appl. Physiol. 26:764-770; June 1969. 

Heart rate response prior to, during, and in recovery from selected competitive swimming events was deter
mined in seven male members of the Queens College varsity swimming team by means of radIOtelemetry. The 
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swimming events studied were the 50, 100, 200, 500 and 1,000 yard swims. The heart rate increased rapidly 
during the initial stages of each race and then climbed progressively toward maximum as the race proceeded. 
Several plateaus in heart rate and swimming speed was reached during the 500 and 1,000 yard events. The 
longer swimming events tended to elicit higher peak heart rates (181 beats/min.) than the shorter, sprint 
events (173 beats/min). Recovery from the 50 yard event was more rapid than any of the longer distances. In 
an attempt to control for the effects of work duration when comparing heart rates running and swimming, all 
subjects ran distances comparable in time to those they had swum. The pattern of heart rate response in 
running was essentially similar to swimming, but the magnitude of the response was greater in all running 
events. The maximum heart rates during running were significantly greater than those obtained during 
swimming for a similar time period. (Authors' abstract) 

103l. 
MAIO, D.A. and L.E. Farhi. 

Effect of gas density on mechanics of breathing. 
In: Farhi, L.E. and H. Rahn, eds. Studies in pulmonary physiology: mechanics, chemistry, and 

circulation of the lung, p.15-2l. Brooks A.F.B., U.S. Air Force Sch. 
Aersop. Med. Rep. SAM-TR-70-5, Jan 1, 1970. 
(Also published in J. Appl. Physiol. 23(5):687-693; 1967) 

Density of the gas inspired by three adult sitting males was changed by varying gas composition and/or 
ambient pressure, and the effects on respiratory resistance, maximum voluntary ventilation (MYY), and 
maximum flow were determined. When the same gas density was obtained by two different combinations of 
composition and pressure, there was no significant difference. The nonelastic pressure, Pnon-el, required to 
move a gas of density D at a flow rate Y is given by the empirical equation Pnon-el = 0.40 (D + 0.70) y l ~ 
When gas density is three times that of air at sea level, MYY drops to 50% of control value. Maximum flow 
decreases similarly. Flow and MVV are limited by a combination of airway resistance and inherent limitations 
in the ventilatory pump (tissue resistance and time required for muscle shortening). With no gas in the airway, 
the intrinsic pump factors would limit the rate of change of lung volume to 14 liters. sec_I. (Authors' 
abstract) 

1032. 
MAJENDIE, J .L.A. 

Diver heating. 
In: Equipment for the working diver. Symposium proceedings, February 24-25, 1970 

Columbus, Ohio. p.95-11 7. Washington D.C., Marine Technology Society, 1970. 

Diver heating involves suit heat loss, heat replacement and personnel transfer capsule (P.T.C.) heating. The 
way that wet and dry suits keep a diver warm, dry and mobile is examined and the use of each for deep dives 
or prolonged shallow dives is compared. The examinatIOn of the wet and dry suits shows that a heat 
replacement system is mandatory for deep dives and essential for prolonged shallow dives. The advantages and 
disadvantages of the open circuit and closed clfcuit hot water systems are presented, and the problem of 
developmg a self-contamed heater unit, which ideally meets all the basic requirements, is discussed. Several 
approaches to thiS problem are included: isotopes, electncal SUitS, latent heat of crystallization, heat pumps, 
and chemic2i systems. In addition, methods of msulatmg and heating the P.T.C. are presented. (Author's 
abstract) 

1033. 
MAJENDIE, J .L.A. and L. Lady 

Mark 10, A closed-cycle underwater breathing apparatus 
In: Equipment for the working diver. Symposium proceedings, February 24-25, 1970 

Columbus, Ohio. p.159-182. Washington D.C., Marine Technology Society, 1970. 

The Mark 10 closed-cycle scuba system, developed by the General Electric Company, represents the applica
tIOn of components and techniques onginally developed for space onented programs to the solution of the 
problems that have plagued the development of a reliable close-cycle dlVmg apparatus. Capable of bemg used 
to depths of 1500 feet and durations m excess of four hours, the Mark 10 proVides both automatic and 
back-up manual control of oxygen parhal pressure and breathmg gas total pressure. DescnptlOns of the 
carbon diOXide removal subsystem, the oxygen sensor, and the electronic control subsystem along With 
subsystem test data for an operatmg temperature range of 25°F to \00°1' are presented to demonstrate the 
capabilities of the Mark 10 system, In addition, data IS presented to show the extent of the U S. Navy's past 
and future evaluatIOn of the Mark 10 system. (Authors' abstract) 
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1034. 
MAKARTESEV, B.I. 

o bliyanii giperoksii v sochetanii s intensivnymi myshechnymi nagruzkami na trenirovannost' 
serdechno- sosudistoi sistemy. 

[Effect of hyperoxia in association with intensive muscular load on the fitness of the cardio
vascular system] . 

Gig. Tri. Prof. Zabol. 14:29-32; Aug. 1970. 

Results of investigation of the cardiovascular function m a particular group of su bJects (mme rescuers, who by 
the nature of their work have to make intensive muscular efforts with concurrent mspnatlon of oxygen at an 
elevated partial pressure from isolated oxygen respirators) are presented. The degree of physICal fitness was 
measured by applymg the Harvard fitness test (treadmill vemon). The results of electro- and ballIsto
cardIOgraphy, oxyhemography, artenal oscIllography and "performance capacity mdlces" of the treadmill 
version of the Harvard test revealed lower fitness m thiS group by companson With miners performmg 
analogous work under ordmary breathing conditIOns. To mcrease the physical fitness of mine rescuers It IS 
recommended that the proportion of regular physical exercises With an accentuated exphasis on strength and 
endurance under normal breathing conditions be mcreased. (English summary) 

1035. 
MALKIMAN, 1.1., V.N. Polyakov, and V.K. Stepanov. 

ReactIOn of the human body during breathing of gas mixtures containing 3-9% C02 • 

Space BioI. Med. 5(5):23-29; Dec. 22, 1971. 
(JPRS 54,768) 

It is known that man can adapt well to atmospheres contammg up to 3% CO 2 , while more than 12% IS 
unendurable. Therefore human response to CO2 con tents between 3-9% IS of great theoretical and practIcal 
significance. An expenment was performed on 31 healthy men m which they breathed different gas mixtures 
whIle hospitalized under medical supervision. The mixtures were admlmstered through masks. Seventy expen
ments were performed in which the mixtures contained 3, 5, 6, 7, 8, and 9% CO2 , and the number of 
expenments, respectively was 6, 12, 2, 10, 20 and 20. The CO2-ennched gas mixtures were breathed for 
60-70 min as a rule, sometimes up to 100 mm. PhYSIOlogICal function was recorded every five mmutes The 
organism responds to a hypercapnic mixtures to two stages, I - moderately (at CO2 levels less than 7%) and 
II - Significantly (at CO2 levels of 7% and above). In the first reaction, the minute respnatory volume (MY) 
changes while the respiratory frequency stays at the initial level. Dunng 1-1 Y, hr of breathmg 3-6% CO 2 the 
subjects did not experience headaches, but they did experience heat senSItivity and had slight head pams 
toward the end of the experiment. In the second stage (above 7% CO2 ) the MV mcreases Significantly, 
breathmg becomes rapid and shallow, tOXIC symptoms are more pronounced, the face gradua1Jy reddens, and 
at 8-9% CO2 there is profuse sweating. After 10-15 min, severe headaches appear and the subject IS reluctant 
to answer the experimentor's questions and IS less able to fulfill tasks. Normal function returns after nonnal 
oxygen levels are restored and then are no sequelae 1-2 days afterward. Healthy persons can breathe 3-6% 
CO2 mixtures for 60-90 minutes without harm; at 7% response IS determined by individual capacity. Some 
persons could breathe it for 50-70 mins. (S&T Alert) 

1036. 
MANUEL, J.F. 

Submerged dry transfer from a diver lock-out submarine. 
In: Progress into the sea. Transactions of the Symposium 20-22 October 1969, Washington, 

D.C. p.l97-199. Washington, D.C., Marine Technology Society, 1970. 

This paper covers the development of a submerged dry transfer capability both at ambient and atmosphenc 
pressures from a diver lock-out submanne to an undersea habitat. It descnbes the varIOus configuratIOns of 
the habitat and their relationship to design approaches for dry transfer. The operational sequence of the 
submarine docking and transfer mto the habitat at both ambient and single atmosphere is described in detail. 
(Author's summary) 

1037. 
MANUEL, W.S. 

An improved respiration magnetometer for laboratory and diving studies. 
U.S. Nav. Submar. Med. Cent Rep. SMRL 634, 8p. July 16, 1970. 

[The problem was] to determme the conditions under which the respiration magnetometer [constructed at 
the Naval Submarine Medical Research Laboratory at Groton, Connecticut, by Parrot and MIller], wIll 
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measure lung volume accurately, and to evaluate possible applications in diving and respiratory research. A 
high degree of accuracy in measuring tidal volume and minute ventilation was achieved for immobile, supine 
subjects. the accuracy was not affected by light breathing resistance or by increased levels of ventilation. 
Changes in spinal curvature were found to be the most common source of error. Calibration based on a 
comparison of magnetometer and wet spirometer records during breathing was effective but time consuming. 
Data reductions could be improved by automation. The respiration magnetometer's insensitivity to environ
mental changes and its freedom from mouthpieces, masks, neck seals or other encumbrances, make it useful 
for prolonged monitoring of respiration for hyperbaric studies in the supine position. (Author's summary) 

1038. 
MARINE TECHNOLOGY SOCIETY. 

Marine Technology 1970. 6th Annual Conference and Exposition, June 29-July I, Washington, 
D.C. Preprints. Volumes 1 and 2. 

Washington, D.C.; published by the Society, 1970. 1502p. 

Papers germane to underwater physiology and diving, and to submersibles, were read at the following 
sessions: Session 3 - man's underwater activities; Session 5 - undersea vehicle development around the world; 
Session 15 - human factors under the sea; Session 17 - undersea vehicles in operation; Sessions 23 and 27 -
miscellaneous; Session 26 - advanced underwater optics. Individual papers will be found under the following 
author entries; Alexander, 0.; Blair, W.P.; Church, R.; Dawson, J.W.; Dolan, F.J.; Egstrom, G.H.; Fischel, H.; 
Gruver, J.A. and J.A. Pritzlaff; Hamilton, R.W.; Horton, T.F.; Houston, J.; Parker, E.K.; Pritzlaff, J.A.; 
Riffaud, c.J.; Sasaki, T.; Streimer, I.; Vaughan, W.S., Jr.; Kinney, J.A.S. (MFW/BSCP) 

1039. 
MARINE TECHNOLOGY SOCIETY. 

Seventh annual conference, August 1971, Washington, D.C. Preprints. 
Washington, D.C., Published by the Society, 1971. 712p. 

The emphasis in this conference was on the application of marine technology to the solution of problems 
brough t on by population density in coastal areas. The specific papers dealing with underwater activities will 
be found under the following author entries: Bohman, C.E. and R.J. Juels; Lagoe, J.A.; Liffick, G.L. 
(MFW/BSCP) 

1040. 
MARONE, G., R. Carleo, M. Guadagno and S. Cifaldi 

Rapporti tra iperbaria e coagulazione in ratti splenectomizzati. 
[Relationship between hyperbaric oxygenation and coagulation in splenectomized rats] 
Boll. Soc. Ital. BioI. Sper. 46:993-995; Dec. IS, 1970. 

Forty rats, divided into experimental (splenectomized and normal) and control groups, were the subject of 
this study. (The number of animals in each group is not specified.) The experimental subjects were repeatedly 
exposed to 6 AT A of oxygen, and tests of various factors related to blood clotting were conducted at normal 
pressures as well as at 6 ATA. The authors conclude that there IS a definite relationship between spleen 
function, blood coagulation and hyperbarism. A splenic component, apparently oxygen-sensitive, seems to 
participate m the hemocoagulatIVe process and to mcrease platelet aCtivity Test data on the hemocoagulative 
picture in both control and splenectomized rats are tabulated. (MEH/BSCP) 

1041. 
MARONE, G., P. De Vivo, G. Azzinnari and S. Cifaldi 

Sopravvivenza e quadro reticolocitario in topi sottoposti a 4 ATA di O2 trattati can omogenato 
di milza 

[Survival rates and reticulocyte level in mice subjected to 4 AT A of oxygen after treatment 
with spleen homogenate. 

Boll. Soc. Ital. BioI. Sper. 46(23):995-997. Dec. 15, 1970. 

Fifty-four mice were subjected to 4 ATA of O 2 for 30 mmutes daIly for two weeks Half the anImals were 
treated Immediately after decompressIOn With acellular spleen homogenate, the other served as a control 
group and received no treatment. Reticulocyte counts were taken before begmnIng the compreSSIOns, and 
after 3, 7, II, and 14 days, and 48 hours after the last exposure to pressure Reticulocyte levels In both 
treated and control anImals dropped by the thud day and those of the treated subjects rose thereafter, and 
were maIntaIned noticeably higher than those of the control group, although never agam rcachmg Initial levels 
(graph p.996). Of the treated mice, 707r were alive 30 days after the cessatIOn of the compressIOn as opposed 
to 45% of the untreated anImals. The authors conclude that treatment with spleen homogenate as deSCrIbed 
helps to offset the depreSSive effects of hyperoxla and renders the treated anImals better able to survive 
repeated compressIOn. (MEH/BSCP) 



1042. 
MAROTTA, S.F. 

Distribution and disappearance rates of infused cortisol in acute hyper- and hypocalcemic dogs. 
Aerosp. Med. 41: 1153-1157; Oct. 1970. 

Hypogravic states, such as those encountered in space flights (weightlessness), water immersion, or recumbent 
immobilization, are known to be associated with an impaIrment in calcium (Ca) metabolism. Since variations 
in the extracellular concentrations of this cation can affect many physiologic actiVities, such as the biosyn
thesis of steroids, key enzymes of intermediary metabolism, cellular permeability in general and more speci
fically the ATPase involved in transport across cell membranes, it is not surprising that hypogravity causes 
physiologic deconditioning. In an attempt to assess the participation of the endocrine glands involved in Ca 
homeostasis and the stressful nature of the hypogravic state, one must consider the interrelationships among 
the adrenal cortex, thyroid, parathyroid and extracellular Ca concentrations. The disappearance rates and 
volumes of distribution of infused cortisol were obtained from analyses based on an open two-compartmental 
model m acutely prepared hypercalcemic (Ca gluconate infusion) hypocalcemic (EDTA mfuslOn) and normo
calcemic dogs. No Significant differences in volumes of distribu tion rate constants to and from the two 
compartments and metabolic clearance rates were observed among the groups. There were some mdications 
that hypercalcemia altered the halflife and secretary rate of cortisol. (Author's abstract) 

1043. 
MARQUET, W.M., D.C. Webb and K.D. Fairhurst. 

A recoverable deep ocean navigational beacon. 
Woods Hole Oceanogr. Inst. Rep. WHOI-Ref-69-61, 13p. 1969. 
(AD 692 343) 
Also published in Mar. SCI. Instrum. 4 :325-346; Feb 1968. 

We are developing a recoverable naVigation bottom marker for deep research vehicles (DRV). A pmger is 
controlled by a stable internal clock such that one way acoustic transmissions may be used to measure range 
to the pinger from a vehicle eqUIpped With a precision time standard. The design philosophy and development 
of the prototype and the prelIminary tests In the ocean are discussed. (Author) (USGRDR) 

1044. 
MARRIOTT, J. 

Submarine search and rescue. 
Underwater Sci Techno!. J. 1: 140-145; Dec. 1969. 

The history of various devices used in submarine rescue is summarized. The Davis Submerged Escape Appara
tus was a closed clfcuit oxygen breathing system; the U.S. developed something similar, also the McCann 
diving bell, which was used with great success in the Squalus aCCident. The Royal Navy has now developed a 
new Built in Breathing System. It consists of an inflatable quilted suit, fitted With life jacket, hoods, gloves, 
and a light. The escaper goes into the escape tower, plugs his life jacket into the submarine's air-storage 
cylinders, and an exhaust valve inflates the outer hood. The tower is then flooded until the hatch opens, and 
the escaper shoots to the surface, beIng very buoyant. The ascent rate is set at 8.5 ft/sec., to avoid the bends. 
Nitrogen narcosis was very slight, and oxygen pOIsoning did not occur. (MFWjBSCP) 

1045. 
MARTIN, C.M. and O. Barrett, Jr. 

Drowning and near-drowning: a review of ten years' experience in a large army hospital 
Milit. Med. 136:439-442; May 1971. 

Sixty-four cases of near-drowning and 29 cases of drownmg were reViewed. Thlfty-elgh t near-drownings 
occurred in children age 14 or under. There was an elevation in serum sodium and chlonde in cases of sea 
water near-drowning, but no difference in serum potaSSIUm, CO 2 , hemoglobIn or hematocrit. Thus, no 
evidence of clinically Significant hemoconcentratIOn or hemodilution was demonstrated. Blood gas determina
tions in SIX cases demonstrated only mild hYPOXia without aCidOSIS. There was no difference in clinical or 
roentgenographic recovery between patIents treated With antibiotics or antibiotics and cortiscosterOlds and 
those treated only with supportive therapy. These findings suggest that prophylactic use of antibIOtics, 
corticosteroids, or alkalinizing agents is not indicated in every case of near-<irowning, but only in selected 
patients. (Authors' summary) 

1046. 
MARTIN, KJ. and G. Nichols. 

Changes in platelets in man after simulated diving. 
Alverstoke, U.K., Roy. Nav. Physio!. Lab., Rep. 5-71, 6p. Jan 1971. 
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A depression of platelets in man is recorded following exposure to a short simulated dive breathing 
compressed air. Maximum platelet depression occurred on the third day after the dive. As far as is known this 
phenomenon has not been reported previously. (Authors' summary) 

1047. 
MARTIN MARIETTA CORPORATION. 

Study program to define a medical and paramedical investigation of man in a closed ecological 
environment. Volume 2: Annotated bibliography. 

NASA-CR-l 08598; MCR-70-227-Vol.2; 435p., June 1970. 

The annotated bibliography contains 821 references which are considered to be representative of the 
literature concerned with man and animals in closed ecologies and in simulated space environments. The 
articles focus on the years 1960 to April 1970. In order to provide a contrast, references are also included on 
topics not influenced by aerospace environmental conditions. The bibliography is divided into space cabin, 
closed ecological chamber and life support systems, biological function and regulation, microbiology, related 
scientific disciplines, and safety measures. (Author's abstract) (STAR) 

1048. 
MARTIN, W.R. and R.L. Adams 

Physiologic factors in the design of underwater communication. 
Mar. Technol. Soc. J. 4:55-58; May/June 1970. 

Wireless underwater communication requires that the diver's life support system by modified to allow 
intelligible underwater speech. Further, the diver is required to wear and operate complex two-way communi
cation equipment. This paper discusses the design factors in the evolution of modem diving communication 
equipment. Emphasis is placed on problems of intelligibility, problems relating to the effect of the communi
cator package on the diver's mobility, and methods of propagation. The end use of the underwater 
communication eqUIpment is by the diver and this must be foremost m the consideration of the design. Early 
wireless communicators failed to meet user expectations and needs, not because signals could not be trans
mitted from point to pomt underwater, but because madequate attention had been paid to the distortion of 
the diver's physical senses caused by his life support equipment. Largely through trial and error, wireless 
communication equipment has evolved which solves problems of underwater speech and heanng. The work of 
the University of Florida and U.S. Navy Ship Research and Development Laboratory now provides the 
equipment developer with quantitative means to measure underwater speech intelligibility and hearing loss 
and to deSign his equipment accordingly. Much data has been accumulated through the actual use and 
handling of diver communicators, resulting in better packaging ideas for the equipment manufacturer. 
(Au thors' abstract and conclUSIOns) 

1049. 
MARX, R.E. 

The early history of diving: Parts 1 and 2. 
Oceans 4:67-74; July/ Aug. 1971 and 25-34; Sept/Oct. 1971. 

There is archeological eVidence of diving as far back as 4500 B.c. Shells which could only have come from the 
sea floor were discovered in Mesopotamian excavatIOns. Similar discoveries dating from 3200 B.C. were found 
in Egypt. Ancient history abounds in accounts of pearl fishing and sponge fishing. Dunng the Roman EmpIre, 
diving became a business and corporations were fonned to carry out construction projects as well as to 
recover sunken treasure. A pnmltive type of snorkel consistmg of a hollow reed was reported in use In the 
first century A.D., but IS believed to have been used much earlier. The earliest account of divers being used 
for milItary purposes is In Homer, and there are many accounts in Greek and Roman history of underwater 
milItary operatIOns. Alexander the Great, in 332 B.C. IS the first person said to have descended in some sort 
of dIVIng bell, but details are not known. The early free divers, who wen t after shell, pearls, sponges and food 
were capable of diving to over 100 feet, and in the case of Lucayan Indians of Margarita Island, could stay 
down 15 mmutes. The SpanIards explOIted the natIve divers Into extinction, then Imported Negro slaves from 
Afnca. The first skIn dIVIng eqUIpment recorded was deSigned by Leonardo da VinCI and consisted of helmet, 
snorkel and fins, and later of a type of scuba, and a diVIng SUIt. They were never used, however, and appear to 
have been ImpractIcal chiefly because the Importance of hydrostatic pressure was not understood. Diving bells 
began to come Into use In the 16th century and were Widespread by the late 18th. Vanous methods were 
deVised for su pplYIng fresh aIr to the bells from the surface; one of the most successful designs was by Halley, 
the astronomer, In which the aIr was lowered In lead casks With valves and tubes attached. Gradually the 
dIVIng chamber was developed, and by 1875 a chamber deSigned by a Frenchman, Ernest BaxIn, was supplIed 
With a cylInder of compressed aIr by a Venetian, TosellI, so that a diver could remaIn submerged for 50 hours. 
The first practIcal dIVIng SUit was deSigned by Becker, an EnglIshman, m 1715; aIr was pumped to the diver 
through tubes from the surface, and expended alI was carned off through another tube The dIVIng SUIt and 
helmet that evolved Into the type now used was developed by Augustus SIebe, a Gennan lIVIng In England In 
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1819, and improved by the Amencan Norcross in 1834, when the waist vents were replaced by an exhaust 
vent on top of the helmet Siebe further improved it by making it possible for the diver to control the vent, so 
that he could budd up air pressure inside the suit to counteract the water pressure and also could inflate his 
suit like a balloon if he had to surface unaided. The first successful scuba was desIgned by William James in 
England in 1825; it consisted of a cylindrical belt extending from waist to armpits, containing compressed air 
at about 450 psi, and a breathing hose attached to the helmet. At about the same time, a scuba was developed 
m the United States by Charles Condert; this consIsted of a SUIt with a hood, at the top of which was a 
pm-sIzed hole to release air, a four-foot length of SIx-inch copper tubing bent around the diver's waist, and a 
valve by whIch air could be emitted directly into the suit to counteract water pressure. The next development 
was the demand regulator, developed by Rouquayrol and Denayrouze in France; this is most unportant m the 
development of the modem scuba. A closed-circuit oxygen rebreather was developed by Henry Fleuss m 
England. Because of the danger of oxygen toxicity, this rig could not be used below 33 feet. Its advantages 
lay in the fact that it gave the dIver complet independence and in ItS versatility; It could be used WIth or 
without suit, WIth goggles and mouthpIece, mask or helmet. ThIs rig was used successfully tWIce during 
floodmg of the Bnstol tunnel, but the second time, the dIver nearly died as a result of oxygen toxiCIty. 
LePrieur, In France, developed a scuba UnIt that became widely used; It mcorporated a full face mask, had a 
small supply of aIr capable of supporting only 20 min. of actlVlty at 25 ft. He also developed the first wet 
suit. Cousteau and Gagnan reVIved the demand regulator of Rouquayrol and Denayrouze, whIch had been 
neglected m intervening developments in scuba design, m the development of the modern aqualung. 
(MFW/BSCP) 

1050. 
MASLOV A, M.N. and L.V. Reznik. 

Funktsional'no-biokhimicheskie izmeneniia v mozgu krys v nachal'nuiu stadiiu deistvua 
povyshennogo davieniia kisloroda. 

[Functional-biochemical changes in the brains of rats during the initial stage of increased 
oxygen pressure] . 

Dokl. Akad. Nauk. SSSR 197:494496; Mar. 11,1971. 

Study of the functIOnal-biochemical shIfts in the central nervous system of rats dunng the initIal stage of 
exposure to mcreased oxygen pressure. An orientational mvestIgatlve reaction, which was compared WIth the 
acetylcholme esterase actIvity in the braIn hemispheres, was used as the mdex of the functional state of the 
central nervous system. It IS shown that dunng the initial stage of exposure to mcreased oxygen pressure a 
considerable acceleration of the orientatlOnai - investIgative reactIon occurs, as well as an increase in 
acetylcholine esterase actIvity. It is confirmed by tests of the orientation ai-investigative reactIon and the 
acetylcholme esterase under the action of typical stressor agents (adinamme, adrenalin and amphetamine) 
that the observed shifts in acetylcholine esterase activity and the behavioral reactIOn are not only the 
reflection of adaptive reactions of the organism but of nonspecific reactions to enhanced oxygen pressure. 
Still further confirmation that the initial stage of exposure to enhanced oxygen pressure is characterized by 
the occurrence of nonspecific shifts in the organism is obtained from tests showmg a decrease m the ascorbic 
acid content in the adrenal glands during thIS stage. (ABK) Aerosp. Med. BioI.) 

1051. 
MATHIEU, R.D. 

Self-propelled ocean bottom vehicle. 
Eur. Sci. Notes 25: 200; June 30, 1971. 

A tracked vehicle, whIch is capable of moving on the ocean floor at speeds up to 2 kilometers per hour and at 
depths up to 800 meters has been designed and developed by Krauss-Maffei Fahrzeug GmbH of MUnIch, 
Germany. Nominal characteristics of the vehicle are: weight 20 tons; length 9 meters; width 6 meters; height 
1.5 meters. The present design uses a liquid air diesel/electric/hydraulic system to dirve the tracks. It should 
be noted that it is very easy to increase the size of the vehicle and increase the speed, if required. One vehicle 
costs approximately $125,000, while the cost per vehicle is reduced to $75,000 provided one has good reason 
to purchase ten. Potential applIcatIons of thIS type of vehIcle which is capable of traveling on the ocean floor 
or remaIning stationary appear to be numerous m future commercial ventures and ocean exploration. (From 
text) 

1052. 
MATHOG, R.H. and R.L. Cramer. 

Testing of the vestibular system. 
Aerosp. Med. 42:741-745; july 1971. 

Smce it appears that no single test can adequately describe normal functIon of the vestibular system, a series 
of tests may be applied to obtain a better understanding of vestibular capability. Such tests, employmg 
optokinetic, caloric, pOSItional and rotational stimulI, appear to reflect function at dIfferent levels of neural 
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integration, thereby giving a more accurate analysis of orientation mechanisms. The functional tests may 
provide information relative to the interaction of the vestibular system with visual and somatokinesthetic 
systems. The optokinetic evaluation may determine normal oculomotor function as well as defects through
out the reflex pathway. The caloric tests describe function at the receptor level, comparing one ear with the 
other, while rotational determinations evaluate the integration of responses under simultaneous stimulation. 
Techniques in administering and interpreting such vestibular tests are described. (Authors' abstract) 

1053. 
MATTHEWS, C.M.E .• G. Laszlo, E.l.M. Campbell, P.M. Kibby and S. Freedman. 

Exchange of 11 CO2 in arterial blood with body CO2 pools. 
Resp. Physiol. 6:29-44; 1968. 

11 C02 was administered to eight normal subjects by rebreathing from a bag for 30 sec and radioactivity in 
arterial blood or expired air and also CO2 concentration in expired air were measured showing elimination of 
the C02' In three subjects radioactivity was also measured in antecubital venous blood. A model of C02 
distribution in the body was simulated with an analogue computer, and amounts of CO2 in the various pools 
and exchange rates between these pools were varied to obtain curves which matched the experimental results. 
Pools included well and poorly perfused tissues, with separate pools for intracellular bicarbonate. The findings 
were incompatible with the hypothesis that the only factor limiting C02 distribution in the body is blood 
flow. Of the other possible rate limiting factors the most likely appears to be hydration of C02 in intracellu
lar fluid; absence of carbonic anhydrase-like activity in the intracellular fluid of muscle would explain the 
results. (Authors' abstract) 

1054. 
MATTHEWS, C.M.E., C. Laszlo, E.l.M. Campbell and D.l.C. Read. 

A model for the distribution and transport of CO2 in the body and the ventilatory response to 
CO2 , 

Resp. Physiol. 6:45-87; 1968. 

A mathematical model has been constructed which simulates changes in ventilation, PC02, bicarbonate and 
hydrogrn ion concentrations in different body compartments during rebreathing, C02 inhalation and hyper
ventilation. The model is based on equations for the balance of ions, Henderson's equation, and Van Slyke's 
equation for buffering power applied to C02, bicarbonate, and haemoglobin buffer in a system of body 
compartments. The system of compartments is based on the results obtained in experiments with II C 
labelled C02' described in the previous paper. The equations are simulated on a digital computer. The 
computer values match a number of experimental results and the model clarifies the relations between the 
various parameters involved. 

1054.1. 
MATTHYS, H. and A.A. Buhlmann. 

Erfahrungen mit der hyperbaren Sauerstoffeinwirkung beim Menschen. 
[Findings regarding the effects of hyperbaric oxygen on man]. 
Schweiz. Med. Wschr. 100(30):1313-1316; 1970. 

Above-normal O2 pressure may produce tissue damage in the upper respiratory tract, the lungs and the 
central nervous system. Experience is reported of pressure chamber tests realizing 100% O2 at pressures of up 
to 2.5 atm for periods of 20 min to several hours, and 02/N2 or 02/He mixtures at 02 pressures of 0.55 to 
1.0 atm for penods lasting several hours to seven days. CNS tolerance IS independent of the percentage of the 
mert gas and of the humidity of the mixture. It IS lowered by phYSical effort. The tolerance of the respiratory 
organs is somewhat increased by a high percentage of mert gas and of humidity. The early symptoms of O2 
damage of the upper respiratory tract and eNS disappear rapidly when O2 pressure decreases the radiologiC 
changes m the lung less rapidly. For exposures of several weeks the average O2 pressure should not be higher 
than 0.3 atm. (English summary). 

1055. 
MATTHYS,H. 

Die medlzlll1sche Tauchtaughchkeltasabklarung. 
[The medical fitness test for diving]. 
Schewiz. Med. Wschr. 100:459-461; 1970. 

ThiS paper descnbes the mlhtary's dIVmg fitness test m terms of Its apphcatlOn to clvlhan divers Such a test 
begms With a careful anamnesIS With emphaSIS on these speCific body functIOns skull onfices (nose, ear. etc J, 
eyes, brain and nervous system, respiratory system, Circulatory system, digestive system, kidney, unnary and 
reproductIVe systems, motor system, skm, and metabohsm. The purpose IS to detect Illnesses which may be 
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aggravated by exposure to water and pressure. Once the problem areas have been identified, specific tests are 
undertaken. X-rays of the thorax are examined for calcification of the lung cavity, pleurisy, and bronchial 
obstructions, all of which are grounds for disqualification. The "Magglinger test" provides a very good 
measure of the maximum performance ability, measured ergonometrically. Pulse at rest, blood pressure, and 
EKG often disclose disqualifying circulatory problems (hypertension, arrhythmia, myocardial damage). An 
EKG under stress proved useful but the Flack-test (stoppage of breathing against a pressure of at least 40 mm. 
Hg while the maximum pulse rate is measured by electrocardiogram) did not prove useful since results were 
shown to be infiUl'lnced by psychological factors. Candidates over- or underweight by more than 10 percent 
are undesirable. Pressure chamber tests are useful in measuring the ability of various skull orifices, especIally 
the middle ear to equalize in pressure. With increasing pressure, several Valsalva maneuvers are necessary. 
However, the equalization of the middle ear can also be checked by a 4-5 m. dive in a pool. Ear drum scars, 
which arch over during Valsalva maneuvers and chronic infecnons of the skull orifices cannot be tolerated in 
divers. Hearing ability is not particularly nnportant. But disturbances in orientation ability and labynnthine 
sense preclude diVIng. Eye-glass wearers are disqualified for technical reasons. Color-blindness IS not 
important, however. Skin diseases of an Infectious and allergic nature are partIcularly undesirable in dIrty 
water and in rubber suits. Stomach and abdominal disorders, particularly hernias, can render a person 
unsuited for chving. Kidney and unnary infections are a temporary impedIment to diving. Varicoceles and 
hydroceles preclude diVIng. A unnalysls (including sediment) belongs In every routine examination. TraumatIc 
or degenerative illnesses of the skeleton must be checked to determine whether they hinder movement on 
land or In the water. X-rays of the shoulder, elbow, hip, and knee JOInts in two planes are recommended. 
Persons affected by sensibility disturbances, crippling of the peripheral nerves, or with the aftereffect of 
polIomyelitis, meningitis, encephalitIs, severe skull traumata, or tendency to lose conscIOusness are not suIted 
for chvIng. BehaVIOr at increased N2 pressure should be checked in a pressure chamber at a depth of 50 m. 
BreathIng of 100% O2 at a depth of 15 m. tests O2 tolerance. Persons who show sIgns of depth Intoxication 
in the former case or O2 IntOXIcation in the latter must be declared unsuIted for diving. In the high pressure 
chamber, claustrophobIa can also be detected. Neurotic tendencies, emotional and Intellectual immatunty, as 
well as professional and social shortcomIngs are considered disqualIfYIng. (TU/BSCP) 

1056. 
MAURER, E. 

Unterwasserhaus mit unabhangiger Energieversorgung 
[Underwater habitat with autonomous powcr supply 1 
Meerestechnik 2: 199-203; Oct. 1971. 

At present the power for underwater habitats is supplied mainly from sources on the surface. This reqUIres 
cable, hoses and diving work, and is therefore endangered by the effects of weather, traffic on and below the 
surface, and by encrustation and currents. Here some ideas are presented on the provision of economically 
viable bases for self-contained power suppbes, which, being independent of surroundings, would enhance 
reliabIlity. [The illustrations include drawings of a two-man habitat, a more complex four-part habItat that 
can be assembled from prefabricated elements, either on the surface or underwater, a scheme for a power 
InstallatIon for an underwayer facilIty, a turbine generator, and a concrete reservoir in the form of piles I 
(English abstract expanded by MFW/BSCP) 

1057. 
MAXWELL, G.M. 

Experimental drowning: Coronary haemodynamics and myocardial metabolism in the dog. 
Quart. J. Exp. Physiol. Cog. Med. Sci.55(4):320-328; 1970. 

Freshwater (4.5 ml/kg) or seawater (1.6 ml/kg) was given intratracheally in Intact dogs to sImulate some 
aspects of drowrung; coronary SInUS flow was measured by thermodilutIOn flowmeter, vascular pressures by 
stram-gauge, and cardiac output by dye-curve. The expenments produced prolonged depression of O2 satura
tIon, transient hypercapnia and a short-lived decrease In pH. Cardiac output and coronary flow were greatly 
Increased; the later response could be substantially inhibited if O2 was given to the anImals. Arterial glucose, 
lactate and pyruvate levels mcreased. The coronary sinus values were generally in correspondence. Cardiac 02 
extraction (vols /100 ml) decreased but percentage 02 extraction increased. External cardiac effiCIency 
Increased, apparently in association with a shift of myocardial metabolism to an anaerobic pathway. (<SBA) 

1058. 
MAY, c.B. 

The man-related activities of the Gulf Stream drift mission. 
Huntsville, Ala. Marshall Space Flight Cent. Rep. NASA-TM-X-64548, 32p. Sept. 21,1970. 
(N~1 16379) 

The man-related activities of the Gulf Stream Dnft MIssion (GGDM) were studIed. The primary objectIve of 
the GSDM was to permIt the Ben FranklIn, a deep submersible vehicle, to drIft with the Gulf Stream at 
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depths from 600 to 2000 feet while the crew performed scientific oceanographic studies. The Ben Franklin is 
a 50-foot-long, 100foot-diameter cylinder designed for a 200-foot operational depth and 36 man-weeks of life 
support. The feasibility of utilizing an undersea vehicle as a space station analog to study living and working 
problems, and as a potential hardware test bed, was evaluated. The GSDM satisfied the following space station 
operations analog requirements: (1) provided a real scientific mission; (2) simultaneously removed the crew 
from their natural social environment and from their natural earth environment, and (3) provided similar 
confinement, a similar closed environment with associated embedded stress conditions, and similar crew sizes 
and backgrounds. Based on these similarities, and NASA study program was developed. (Author's abstract) 
(STAR) 

1059. 
MAZZONE, M., and G. Albano 

Rilievi elettrocardiografici, elettroencefalografici e psicometrici ad elevate pressioni ambientali, 
durante la somministrazione di diverse miscele. 

[Electrocardiographic, electroencephalographic and psychometric observations during admini
stration of different mixtures at high envoronmental pressures]. 

Lav. Umano. 22(4): 168-182; 1970. 

CNS and circulation effects caused by the hyperbaric administration of N2 O2 and He respiratory mixtures in 
various proportions at environmental pressures of 4 and 12 atmospheres absolute are reported. Research work 
was first carried out on rats and then on man. In humans alterations occurring after stress at various 
environmental pressures were also studied. High pressure caused an alteration of the blood flow in the visceral 
and peripheral regions. Different gas densities altered endothoracic respiratory resistance. The partial pressure 
of O2 chiefly 10fluences arterial blood pressure. Psychometric tests and EEG were performed. Excessively 
high partial pressures of 02 and N2 had noxious effects on the CNS. No CNS alterations were caused by 
physical exercise. Heart and circulatory efficiency were improved by administering a 4% mixture of 02 and 
He during physical exercise. (CMM) (©BA) 

1060. 
McARDLE, W.D., RG. Glaser and J.R. Magel 

Metabolic and cardiorespiratory response during free swimming and treadmill walking 
J.Appl. Physiol. 30:733-738;May 1971. 

The V02 and telemetered HR and ventilatory response during free swimming and walking were studied 10 five 
male trained college swimmers. The swimming and walking tests were of the discontinuous type in which the 
subject exercised for four min at increasing work levels of the maximum. During walking, work was regulated 
by 10creasing the elevation of the treadmill. In the swimm10g test the work was altered by increasing the 
stroke frequency by means of an electronic pacing device V02 was essentially hnearly related to work 
intensity 10 the SWimming and walk10g tests. However, the slope of the HR-V02 hne was shifted to the nght 
during free SWimming. For any level of V02 within the range measured the HR dunng swimming averaged 
9-13 beats/mm lower than the HR walking. Maximum HR averaged 22 beats/min lower in the swimming test 
(P<O.OI). At V02 above 2.0 L/min breathing frequency was approXimately the same in both forms of 
exercise with a tendency for it to be slightly higher during swimming. At submaximal work levels VE was 
quite similar m both forms of work. However, the maximum VE and breath10g rate were significantly higher 
in walking than in swimming. During submaxlmal work oxygen extractIOn was generally higher in swimming 
With R lower in swimming throughout the entire range of work. The energy cost of SWimming at vanous 
speeds IS presented in relation to previously reported data. (Authors' abstract) 

1061. 
McBRIDE, T.I., J.P. Vance and I. MeA. Ledingham. 

Changes in myocardial blood flow and oxygen consumption dunng exposure to hyperbaric 
oxygen. 

Brit. Heart J. 31: 392; May 1969. 

Abstract only Enure item quoted. Myocardial blood flow was measured 10 10tact anaesthetIZed dogs using a 
Xenon clearance technique. Oxygen consumption of the myocardIUm was calculated from blood flow and 
from the coronary artenovenous oxygen content difference. In the first group of 11 ammals a rapid change 10 
the msplIcd oxygen pressure from that of alI (PA02 90-100 10m. Hg) to 100% oxygen at 2 atmospheres 
absolute (mean PA02 1000 mm.Hg) was associated With a reduction m myocardial blood flow of 25%' 
oxygen consumptIOn was reduced by 29%. In a second group of 11 animals, oxygen at 2 atmospheres was 
admmistcred for a mean penod of three hours. Myocardial blood flow, after the mitlal 25% reductIOn, 
contmued to fall, and oxygen consumpuon behaved m a Similar manner. Three dogs showed eVidence of AV 
associatIOn dunng exposure to hyperbanc oxygen. Cardiac output studieS (mdocyanme green) on the final 
three dogs of the group showed a fall m output rangmg from 20-25%. This study confinns that a high parhal 
pressure of oxygen mfluences myocardial blood flow and oxygen consumptIOn. The possiblh ty of a tOXIC 
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action on the myocardium cannot be excluded. Daniell and Bagwell have recently shown a fall in coronary 
blood flow and isometric systolic tension in dogs breathmg 100% oxygen at normal pressure. In view of the 
present interest in oxygen therapy in heart disease, the possibility of harmful effects from prolonged admini
stration of this gas merits further investigation. 

1062. 
McCLURE, G. and D.G. Forgays. 

Arousal and repeated isolation experiences 
Burlington, Vt., Vt. Univ., Dept. Psychol., Rep. AFOSR-70-141lTR, TR4, IIp. Mar. 1970. 
(AD-706379) 

The report presents the results of four male adult subjects exposed to sensory isolation through water
ImmersJon for three trials totaling about 20 hours. The results presented are EKG frequencies taken before 
and after time-estImatIOn hacks throughout the runs. EKG frequency taken before time hacks showed a 
decrease across trials; that taken after time hacks displayed a rather steady picture. These results were viewed 
as evidence for the notion that stress arousal may be ameliorated With expenence while arousability may 
remain at the same level. (Author) (Aerosp. Med. Biol.) 

1063. 
McCLURE, G. and D.G. Forgays 

EKG changes from pre- to post-time estimatIOn period across multiple sensory deprivation 
trials. 

Burlington, Vt., Vt. Univ., Dept. Psychol., Rep. AFOSR-70-1412TR, TR-5, 12p., Mar. 1970. 
(AD-706380) 

The report summarIZes data taken from four subjects exposed to multIple sensory depnvatlOn runs The 
water-immersIOn techmque of isolation was employed and the subject run for three trials, spending an average 
of nearly seven hours per trial. ContInuous EKG data obtained on each run was partitIOned into 5% portIOns 
of total run and a constant part of these portIOns was compared. While earlier analyses had indicated a pattern 
of decreaSing EKG across trials, the present more sensitive analysIs shows the importance of an indiVidual 
difference analysis. (Author) (Aerosp. Med. Biol.) 

1064. 
McDONALD, D., ED. 

The second underwater book. 
London, Pelham Brooks. Ltd, 1970. 224p. 

The contents are as follows: "Poor England has lost so many men." So you want to run a diVing school! With 
all flags flying - 200 feet down. Diving for the weather. A chestful of silver. FIrSt fill your viewfinder with 
shark. Diving in the Holy Land. Colour me white! Was this the stone they used in the killing of San Feliu? 
You too can build a submanne in your living room. Elephant tusks fr'l.l1 the sea. Death of an aquanaut. 
Appendix: The British Sub-Aqua Qub. (Underwater Sci. Technol. Inf. Bull.) 

1065. 
McDOWALL, D.G., I.McA. Ledingham and S. Tindal. 

Alveolar-arterial gradients for oxygen at 1, 2, and 3 atmospheres absolute. 
J. Appl. Physiol. 24:324-329; Mar. 1968. 

The functlomng of an unmodified, commercially produced oxygen electrode (Radiometer E 5044) at ambient 
pressure of 2 and 3 atmospheres absolute (Ata) was assessed and it was shown that the coefficient of variation 
of duplication gas readings at these pressures was similar to that obtained at normal pressure. The response of 
this microcathode electrode to blood, when using a membrane of 20/L polypropylene, was found of average 
93 ± 2% of the gas reading. When 6/L polyethylene teraphthalate (Melunex or Mylar) was substiruted for 
polypropylene, the blood-gas difference was reduced to negligible proportions. The alveolar-arterial gradient 
for oxygen during 100% oxygen breathing was measured in five subjects at normal barometric pressure, five 
subjects at 2 Ata, and six subjects at 3 Ata. The (A-a) D02 gradient was shown not to be increased above the 
normobaric values during short periods of exposure to hyperbanc oxygen at 2 and 3 Ata. (Authors' abstract) 

1066. 
McKAY,C.L. 

Decrease in perceived distortion with repeated exposure: application for Naval diver training. 
U.S. Nav. Submar. Med. Cent., Rep. SMRL 613,5p. Feb. 16, 1970. 

With repeated exposure to a distorted visual environment, an individual perceIVes less distortion on each 
subsequent occasion. This positive advantage of repeated exposure IS found to transfer to a different distor-
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tion, provided the subject has not had too much experience witlt the first distortion. Overtraining on one 
distortion cancels any positive transfer of advantage from one distortion to another. It may, therefore, be 
possible to train Naval divers, out of water, to perform more effectively as soon as they enter the water. 
(Author's abstract). 

1067. 
McKAY, C.L., J.A.S. Kinney and S.M. Luria 

Further tests of training techniques to improve visual-motor coordination of Navy divers under 
water. 

U.S. Nav. Submar. Med. Cent., Rep. SMRL 684, 9p. Oct. 26,1971. 

Two underwater experiments were undertaken in a further attempt to facilitate a diver's adjustment to the 
underwater distortion. One group of divers was given previous exposure to magnifying lenses before entering 
the water, while a second group received one training session a week for ten weeks. Neither technique 
significantly improved on the amount of adaptation found in previous studies. Inter-subject variability was 
high, however, with one subject showing practically complete adjustment for the distortion. Some prelimi
nary screening tests might be devised to select future divers on the basis of relevant variables, including 
relative adaptability. (Authors' abstract) 

1068. 
McKEONE, D.H. 

A training project for amateur divers. 
Meerestechnik 2:125-127; June 1971. 

A traIning program for amateur divers has been set up in Plymouth Sound, in England, with the purpose of 
qualifying divers to participate In underwater research projects. An underwater habitat consisting of a steel 
cylinder 12 feet long by 7 feet in diameter, supported by eight steel legs, with a door underneath was used in 
underwater living experiments of up to one day's duration at a 30-ft depth. A simple life-support module, 
containing a soda-lime and activated charcoal CO2 scrubber, can replace the air in 20 minutes. The module is 
replaced every 24 hours, and the exhausted one renewed and recharged. Also a two-man wet submersible was 
used. In response to the growing need for diver training, the Polytechnic of the South Bank, the Polytechnic 
of North-East London, and the Kingston PolytechnIC are inaugurating programs. (MFW /BSCP) 

1069. 
McLAREN, C.A.B. 

Patient safety. 
Proc. Roy. Soc. Med. 64: 12-13; Sept. 1971. 

The author IS discussing the hazards of the hyperbaric chamber from the point of vIew of its therapeutic use, 
but the same dangers could apply in the case of recompressIOn chambers used m treating decompression 
sickness. The chief hazards are oxygen toxicIty, barotrauma, cardIOvascular dIsorders, pulmonary disorders, 
fire, and aseptIc bone necrosis. To prevent fire hazards, in the case of the Vickers smgle patIent chamber, the 
patIent is compressed in medically pure air, breathing oxygen through an arrcrew mask system; the concentra
tIon of oxygen is kept beneath the 30% safety level. When It is necessary to compress in 100% oxygen, the 
expIred oxygen is led from the mask into a reservoir, from whIch it is forced through the bulkhead to the 
exhaust vent. To combat varIous possible sources of ignItIon, humIdIty IS mamtamed at 65% to 70% thus 
preventing the danger of static spark. All electncal CIrCUItS are Isolated from the chaInber by bamer circuits. 
Cotton materIals are used to prevent pOSSIbIlIty of statIc or mechanical spark A fIre trap IS mstalled m the gas 
supply line. Another hazard IS aseptIc bone necrosIs; skeletal surveys should be routmely made. (MFW/BSCP) 

1070. 
McMAHON, L.W. 

CommunicatIOns for the Makai habitat. 
In: Progress into the sea. Transactions of the Symposium 20-22 October 1969, Washington, 

D.C., p.273-288. Washmgton, D.C., Marine Technology Society, 1970. 

Man's rate of "progress Into the sea" depends to a great extent on the support facilItIes WIth whIch he IS 
proVIded - the habItats, the lIfe support systems, the tools, the bIOmedIcal technology, and the commUnIca
tIons For the Makal Range, a manned underwater test and research facilIty bemg established m HawaII, all of 
the above capabilItIes and facilItIes are bemg prOVIded. While other papers have presented the developmental 
aspects of the habitat and supportmg systems, the subject of thIS paper IS the commUnIcatIOns ~ystem - that 
VItal portIOn of the range complex whIch prOVIdes VOIce, VIdeo, data, alarm and other channels of commUnIca
tlOm between the range's undersea operatIOns and those of the surface ThIs paper descnbes the vanous 
commUnIcatIons subsystems, or channels, whIch have been Implemented for the range, some background 

276 



pertinent to haIdware selectIOn, together with some performance results, design criteria and problems associ
ated with their development. (Author's abstract) 

1071. 
MEDWIN H. and C.S. Clay. 

Dependence of spatial and temporal correlation of forward-scattered underwater sound on the 
surface statistics. II. Experiment. 

J. Acoust. Soc. Amer. 47:1419-1429;May 1970. 
(Also published by Wisconsin University as report under Contract NOOOI4-67-A-0128-0009, 

19p., Oct. 9,1969). AD-713340) 

A laIge laboratory "sea" has been used to measure the spatial and temporal correlation of forwaId-scattered 
underwater sound and to interpret thiS behaVIOr from the knowledge of the corresponding correlative proper
ties of the statistically stationaIY time-vaIymg surface. It is shown that the laboratory sea IS a scaled replica of 
a low wind speed low-fetch ocean surface (Kinsman) m the acoustically significant parameters of displace
ment probability density and temporal correlatIOn. The spatial and temporal sound correlations aIe found to 
have a modulated decrease With increasing displacement from the scattering axis and/or increasing time lag. 
The modulatIOn is predicted by (a) dividing the insonified surface mto defined, intracorrelated subareas and 
(b) describing the wind-dnven surface in terms of a three-dimenSIOnal (space and time) height-correlation 
function that propagates m the windward direction. The experimental observations support the validity of the 
theory developed by Clay and Medwm which is described in the preceding paper, "Pt. I - Theory." (Authors' 
Abstract) (USGRDR) 

1072. 
MEHNER, R. 

Das Verhalten einiger ventilatorischer Parameter unter hyperbaren Bedingungen. 
[Behavior of some ventilation parameters in hyperbaric conditions]. 
Z. Erkr. Armungsorgane 134:467-468; 1971. 

Previous research has shown that dunng physical exertIOn the breathing volume of the lungs can mcrease five 
fold, and the frequency double, the normal at-rest values. The authors exammed these two parameters m 
hyperbanc conditIOns (1.2 to 1.8 ATA, N2 -02 breathmg mixture, O2=30-50% m 21 men aged 18-30 yeaIs. 
All paItlclpated regulaIly in sports. Breath volume per minute under hyperbaric conditions was found to be 
noticeably smaller than under normal atmosphenc conditions for the same O2 use. Frequency of breathing 
also seemed affected by hyperbaria, although the small statistical population did not permit the author to 
draw any conclusions. In the author's opmion, these results are probably related to the changes in O2 partial 
pressure. He calls for further research into the whole complex of factors related to breathing and physical 
exertion. (MEH/BSCP) 

1073. 
MELESHKO, G.I.. T.B. Galkina, A.I. Kazakov, 1.1. Kashkovskii and E.K. Lebedeva. 

Issledovanie vozmoshnosti ochistki atmosfery ot nekotorykh gazoobraznykh primesei s 
pomoshch'yu kul'tury khlorelly. 

[Use of intensive Chlorella cultivatIon for controlling toxic gaseous contaminants in the atmos
phere ]. 

Kosm. Bio!. Med. 4(5):7-13; 1970. 

The paper discussed the possibility of using Chlorella suspensIOns to absorb the toxic gaseous contammants 
produced by heterotrophic organisms (mcludmg man) in an Isolated environment. Expenments showed that 
the contammants tested did not accumulate in the atlnosphere of the closed Chlorell-ammal system with a 
load several times greater than the normal due to the decomposition of nonutilizable wastes. (© BA) 

1074. 
MENN, SJ., R.D. SinclaIr and B.E. Welch. 

Effect of inspired PC02 up to 30 mm Hg on response of normal man to exercise. 
J. App!. Physio!. 28 :663-671; May 1970. 

Tramed volunteers performed steady-state moderate exercise (1/2 maximum O2 ventilatIOn) and heavy exer
cise (2/3 maximum 02 ventilation) in 0, 8, 15, 21, and 30 mm Hg PC02 in inspired air for 30 min on a 
bicycle ergometer. At C02 levels of 8 and 15 mm Hg, no difficulty was encountered by the subjects The 
higher levels of hypercapma caused some respiratory symptoms of "au hunger" (dyspnea) and mtercostal 
muscle pam, but were of mild enough degree to permit all subjects to complete the exercise. Incremental 
exercise up to work loads producmg maximum O2 ventilatIOn were also performed. The tolerance to maxi
mum exerCise in 21 mm Hg PC02 in mspued air resembled that at 2/3 work load m 30 mm Hg PC02 m 
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inspired air. Total ventilation during maximum exercise did not vary with the level of inspired C02, whereas 
at submaximal work loads, total ventilation increased as Pe02 in inspired air increased. At 2/3 and maximum 
work loads, CO2 ventilation during exercise fell progressively with increasing PC02 in inspired air. The 
ineffective CO2 removal was accompanied by a decreased alveolar-inspired CO2 gradient with increasing 
Pe02 in inspired air. Inadequate elimination of CO2 caused respiratory acidosis to be superimposed on the 
metabolic acidosis normally present during exercise. (Authors' abstract) (©BA) 

1075. 
MENSH, LN. 

La plongee et les plongeurs. 
[Diving and divers] . 
Eur. Sci. Notes 24(I):1-2;Jan. 31,1970. 

In a review of a special issue of Documenta Geigy, entitled "Nautilus 6", the author lists the contributions as 
follows: "Dr. Emile-Jean Caille's contribution to 'Nautilus 6' is on the psychology and physiology of diving. 
Dr. Klaus Seemann of the Medical Institute of Navigation at Kiel describes the medical examination of divers; 
Dr. R.V. Southcott, of the South Australian Museum in Adelaide, reports on invertebrate marine animals in 
Australian waters and their dangers for man; Drs. D. Dorossiev. and D. Yontscheff describe the medical 
program of the Bulgarian Federation of Sports for underwater sports, created in 1959 because of the 
popUlarity of diving among amateurs, and report a study of 128 divers, both beginners and experienced, and 
their medical conditions; Rear Admiral Stanley Miles, Plymouth, writes of the accidents incident to decom
pression; and Dr. Johannes A. Kylstra of Duke University, Durham, North Carolina, describes pulmonary 
variables and experiments relative to underwater respiration. The contributions of the authors are succinct; 
several report data; and the photographs, both black and white and color, are excellent, expecially those of 
marine echinoderms, spoges, molluscs, and octopus, and snakes." (from author). 

1076. 
MENSH, LN. 

Decompression studies. 
Eur. Sci. Notes 24(3);81-82; Mar. 31,1970. 

The Third Workshop on Decompression Diseases held in April 1968 In Germany reviews in detail all the 
problems related to the area of divers employed in caisson construction of underwater tunnels, bridge pilings, 
etc., as well as free and scuba divers. In the proceedings of the conference, practical expenence as well as 
research is stressed and applications of the knowledge gained from the decompression studies has been seen to 
result in improved treatment. The document is Proceedings of the Third Working Session on Decompression 
Diseases, 18/19 April, 1968, Institute of Flight Medicine, DVL/DLR FB 69-58; September, 1969. 
(CWS/BSCP) 

1077. 
MENZEL, D.B. 

TOXIcity of ozone, oxygen and radiation. 
Ann. Rev. Pharmacol. 10:379-394; 1970. 

ReViews have appeared on the general problem of oxygen toxiCity and the effects of oxygen at high pressure. 
The hmlted tOXicology of ozone has been reViewed by Stokmger and Nasr and volumes have appeared 
concerning radiobiology. This paper examines speCifically the slmilanties and diSSimilarities of these three 
agents In light of what is hoped to be a umfYlng hypothesis. The evidence for the occurrence of tOXICity via 
free radicals produced by each agent is examined. Such a hypothesis has been proposed by Gershman for 
oxygen and by Stokinger for ozone. Consequently, this review I~ In part an examinatIOn of the interactions 
and fate of free radicals in biolOgical systems. In all three cases, the exposure of mammals to critical 
concentratIOns of these agents evokes a spectrum of effects. Oxygen and ozone mteract at low concentratIOns 
predominately with the lung, and much of the literature consequently involves thiS tissue. RadiatIOn studies 
of the lung are unfortunately relatively sparse, espeCially at the molecular level. Neuroendocnne effects are 
evoked by oxygen at high pressure and are dealt With as space and relevancy permit. The diverSity of response 
to these agents, espeCially to mcreased pressures of oxygen, proVides the reviewer with difficulty In treading a 
clear path through the mass of literature. Consequently, he has cho~en to emphaSize the molecular events 
occurnng at the cellular level, In the hope that thiS view will clanfy the baSIC pnnclples mvolved. (Author's 
abstract) 

1078. 
MERER,P. 

L'aptitude physlOloglque a la plongee. 
[PhYSIOlogIcal aptltude to dlVlngj. 
Rev. PhyslOl. Subaquatlque Med. Hyperbare 1: 94-102; Oct./Dec. 1968. 
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The medical investigation in order to determine the autonomous submarine aptitude to diving must be 
particularly complete in four areas: neuropsychIcal, respiratory, cardio-vascular, O.R.L. The author shows the 
functional tests applied to practice in order to explore these last three systems and defines the temporary and 
permanent contra-indications for diving. (English summary) 

1079. 
MERRILL, R.H. 

Diving physiology and decompression illness. 
Milit. Med. 135 :464470; June 1970. 

A survey of injuries related to divmg has been presented, with a reVIew of pertinent physIcal pnnciples, 
pathosphysiology, clinical symptoms, and treatment. The purpose has been to underscore the need of the 
phYSICIan to understand why certam decompressIOn syndromes occur, so that he may be more effective in 
thell management. (Author's summary) 

1080. 
MESSIER, A.A. and K.E. Schaefer. 

The effect of chronic hypercapnia on oxygen affinity and 2,3 diphosphoglycerate as related to 
submarine exposure. 

U.S. Nav. Sub mar. Med. Cent. Rep. SMRL 636, 5p. July 20,1970. 

[The problem was] to better define the pH controlled regulation of oxygen release and its relation to changes 
in 2,3 dlphosphoglycerate levels in the red cells. During the uncompensated and compensated phase of 
resplIatory aCIdosis mduced m gumea pigs by prolonged exposure to 15% C02 in 21% O2 biphaslc changes 
wele observed both in the oxygen halfsaturatlon pressure (P so) and the level of 2,3 dlphosphoglycerate of the 
red cells which were related to the time course of pH changes. The correlatIOn of Pso and 2,3 dlphosphogly
cerate was 0.93. Fmdings are of slgmficance to enVIronmental physiologists, submarine medIcal officers and 
physicians who are dealing with the mfluence of different acid-base status and acid-base dIsorders on oxygen 
transport. They are necessary to a better understandmg of biomedical determinants of lImIts of the atmos
phere in submanne and diving operations. (Authors' summary) 

1081. 
METZGER, H., W. Erdmann and G. Thews. 

Effect of short periods of hypoxia, hyperoxla and hypercapnia on brain O2 supply. 
J. Appl. Physiol. 31 :751-759; Nov. 1971. 

The time course of P02 [02 tension] transients followmg an abrupt change of inspiratory O2 and CO2 
concentratIOn was measured in frontal and OCciPItal parts of the rat cortex of 29 anesthetized spontaneously 
breathmg albmo rats. Time constants of P02 transIents (fast component) were m the range of 2-20 sec for 
hypOXIa and hyperoxla (55 locations, 5 rats) and 7-70 sec for hypercapma (18 locations, 3 rats). Change of 
tissue P02 m response to hypoxia showed a linear decrease with increasing O2 concentrations (27 locations, 5 
rats). After a short penod of severe hypoxia oscillations of tissue P02 were observed (33 locations, SIX rats). 
HyperoxJa caused an mcrease in tissue P02 only near the arterial ends of capillanes whereas hypercapma 
caused an mcrease of P02 m all locations Thus, polarographic microelectrode measurements confirm results 
obtained on the basis of blood gas data. Expenments demonstrate that hyperoxla IS less effective m raIsing 
tissue P02 than IS hypercapma. Tissue P02 oscillatIOns after severe hYPOXIa reflect the delayed vasoconstrIc
tIOn of bram vessels. (© BA) 

1082. 
MIASNIKOV, A.P., Iu. M. Bobrov and V.S. Shchegolev. 

Izmenenie psikhofiziologicheskikh kachestv v usloviiakh povyshennogo atmosfernogo davlenita. 
[Changes of psychophysiological qualities under conditIOns of elevated atmospheric pressure] . 
Voennomed. Zh. (5):81-82;May 1971. 

Study of the effects of elevated atmosphenc pressure on the capacIty and stability of attentIOn, short- and 
long-term memory, abilIty for estimating tIme, eXCItabIlIty and eqUIlIbrium of nervous processes in humans. 
Experiments conducted over a sIx-month penod mcluded tow exposures to a pressure of 11 atm, three 
exposures to 9 atm, and periodic exposures to pressures rangIng from 2.2 to 7 atm. StatIstIcally slgmficant 
reductions were observed m the capacIty and stabilIty of attention. The response time of a sinIple sensomotor 
reaction to lIght stImulI mcreased, and the accuracy of time estImates decreased. Word lengths m handwriting 
tests mcreased. Short- and long-term memory capacIties were reduced at 11 atm. (TM) (IAA) 
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1083. 
MICHAUD, A., J. Parc, L. Barthelemy, J. LeChuiton, J. COffiol, J. Chouteau and F. LeBoucher. 

Premieres donnees sur une limitation de l'utilisation du melange oxygenehydrogene pour la 
plongee profonde a saturation. 

[Preliminary data on a limitation of the use of an oxygen-hydrogen mixture for deep submer
sion to the saturation point] . 

C.R.Acad.Sci.(Ser.D) 269:497-499; July 28, 1969. 

InvestIgation of the effect of prolonged deep submersion of test animals in water in a mixed oxygen-hydrogen 
atmosphere at elevated pressure. An experiment is described in which test rabbits with implanted EEG and 
EKG electrodes were submerged in a 40-liter caisson 6 m deep in sea water, breathing an oxygen-hydrogen 
atmosphere and subjected to an environmental pressure of 29 bars (280 m fictitious altitude). The test 
procedure used is described in detail. The experimental results indicated a progressive decrease in the EEG 
and EKG activities of the animals with time ultimately resulting in their death after a period of 15 to 45 hr. 
The reasons for these results are discussed. (OH) (lAA) 

1085. 
MICKELSEN, P.W. 

Sea Drone I and the unmanned system. 
In: Marine Technology, 1970. Preprints, Vol. 2, p.837-846, Washington D.C. Marine Technolo

gy Society, 1970. 

This discussion concerns itself with undersea exploration, specifically, with the necessity to develop efficient 
yet inexpensive deep submersible unmanned research vehicles. Sea Drone 1, is a self-propelled submersible 
capable of cruising speeds to 6 knots and fully operations to depths of 20,000 feet. The vehicle is acoustically 
controlled and is responsive to commands from surface ship computerized equipment and to self commands. 
programmed into the vehicle's control system prior to launchIng. The submarine is controlled by the mother 
ship until it is within a prescribed operating area, then an internal auto control will maintain it withIn the 
area. Instrumentation options permit an almost unlimited versatility of use. 

1086. 
MIKHALTSEV, I.E. 

Main trends in the development of ocean research techniques. A Russian view. 
Underwater J. 3: 72-81 ; April 1971. 

The author discusses the following aspects of technique development: the global ocean buoy system, the 
InvestigatIOn of the local structure of physical processes (instrumentation, instrumentatIon carners, and 
information processing techniques), the development and automation of sample gathenng, and man in the 
ocean depths. The last subject is divided into two sections: (1) submersibles and (2) scuba equipment used in 
conjunction with underwater habitats. For very deep dives, two important technolOgical consideratIOns are 
adequate heatIng of SUitS and the use of liquid gases in breathing mixtures. Two techmques are (1) a 
hyperbaric chamber on board the support vessel and a pressure bell to transport the divers to and from the 
work area and (2) underwater habitats on the ocean floor. Both have their uses, the first being desirable for 
mtensive work, and the second for long-term investigations. Four areas of technology and briefly touched 
upon: (1) acoustic technology; (2) microminiaturization of electronic elements and components; (3) the use 
of sIngle-wire cable communications hnes; (4) develop men t of noncorrosive matenals. Some of the systems 
designed in the USSR are Illustrated and described. Automation of information is made possible by the 
development of Instruments having a binary code system of data output. A digital STD-profiler, a digital 
current-temperature meter, and a remote control mechanism for the gathering of geological and bIOlogical 
specimens are described and illustrated. The underwater habitat Chernomor 2 is described and illustrated. It 
accomodates four men, has a depth capability of 50 meters, and has a self-contained helium-nintrogen-oxygen 
support system. (MFW /BSCP) 

1087. 
MILES, S. 

Medizinische Probleme und Fortschritte belm Tiefseetauchen. 
[Medical problems and advances in deep sea diving] . 
In' Uberleben auf See. II. MannemedlZinisch-Wissenschafthches Symposium III Kiel, May 4/5, 

1968, p. 43-54. Mannheim, Boehnnger, n.d. 

After a bnef review of the history of diVIng, thiS paper describes the medical problems associated with 
underwater survival. MediCIne can help the diver m four speCific areas' selectIOn of eqUipment, evaluatton of 
diVIng ablhty, treatment of diving Illnesses and aCCidents, and InstructIOn and research. Certam diseases, such 
as upper lung mfectlOns, epilepsy, concussions, or acute anxiety can render a person unSUitable for diVIng 
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Anyone wIth the slightest mfection, mcluding a common cold, should not dive. The prmcipal hazards in 
dIving are changes In pressure and volume, and Increase in the density of respired air, and oxygen and nitrogen 
poisomng. The mechanism by whIch each of these hazards affects the system IS descnbed briefly. The paper 
concludes WIth a strong recommendation for more research toward the goal of makmg it rou tine for man to 
achIeve the depths of the contmental shelf (TU/BSCP) 

1088. 
MILES, S. 

Underwater medicme. Third edition. 
Philadelphia, J.B. Lippincott Co., 1969. 363p. 

In thIS edItIOn, whICh follows the second edltton by three years, the author has rewntten much of the text m 
order to bring It up to date, and has added a chapter on SaturatIOn Dlvmg Current work and knowledge 
concermng dIving and underwater medIcine are brough t together and reViewed. The table of contents IS as 
follows: Part I: The Envlfonment. 1. The Challenge; 2. The Physical Approach; 3. The Physiological 
Approach; 4. Underwater Research Faclhttes. Part II. The Hazards of the Envlfonment 5. The Effects of 
Increased Pressure; 6. The Problem of DensIty; 7. NItrogen NarcoSIS; 8. Oxygen; 9. Carbon DIOXIde and Other 
Gases; 10. VISIOn, Hearing and SpecIal Senses; II. DecompressIOn; 12. SaturatIOn Dlvmg; 13. Some Under
water ACCIdents; 14. Drowmng. Part III: Commg to Terms WIth the Envlfonment. IS. The Treatment of the 
Apparently Drowned; 16. Water Safety; 17. Selection and Trammg of DIvers and Underwater SWImmers; 18. 
Underwater EqUIpment; 19. The Submarme; 10. Submanne Escape and Free Ascent; 21. Manne Animals. 
(MFW/BSCP) 

1089. 
MILES, S. 

Inner space: Drowning. 
Architect, Dec. 39:200-201; Apr. 1969. 

Various causes of drownmg are dIscussed; one of the chIef of these IS unconscIOusness resulting from hyper
ventilatIon, a practtce which IS condemned in most emphatic terms. The vanous mechanIsms of drowmng are 
enumerated and briefly discussed: (1) dry drownmg, due to simple asphyxia, occurs when water IS swallowed 
rather than inhaled, and these cases are likely to undergo complete recovery when not fatal; (2) sea water 
drowning results in hemo-concentratton and a defenSIve reactton of the lungs which consists of a protem 
exudate entering the alveoh and combmmg WIth au and water to form foam; (3) fresh water drowning results 
m hemo-dilution in whIch red blood cells are destroyed, and liberated potassium produces ventricular fibril
latIOn and heart failure; (4) immerSIOn collapse usually results from divmg mto excessively cold water, whIch 
bnngs on heart faIlure. Education IS seen as the most Important method of reducing the mCldence of 
drowning. Exhaled alf resuscitatIOn IS the first unmediate need, followed as soon as pOSSIble by closed chest 
massage. Even when the victim has apparently recovered, he should be removed to hOSPItal, where such 
facilities as hyperbaric oxygen are available. Other means aVailable in hospitals are coohng of the victtm to 
preven t brain damage and plasma injectIOns and blood transfusions. (MFW /BSCP) 

1090. 
MILES, S. 

Inner space: Foreword. 
Architect. Des. 39:187;Apr. 1969. 

The author introduces a senes of arttcles on underwater developments by summarizing bnefly the hIstory of 
man's achievements in diving and hIS mcreased ability through the greater understanding of underwater 
physiology and through experiments WIth breathing apparatus and gas mIxtures to penetrate to even greater 
depths. The possibility of fluid breathing and artificial gills is noted. (MFW /BSCP) 

1091. 
MILES, S. 

Medical problems of recreational diving. 
J. Roy. Col. Gen. Pract. 19: 162-166; Mar. 1970. 

The author explains the mechanisms and discusses methods of prevention of the five main phYSIOlogical 
problems of diving' changes m pressure and volume, increase in densIty, excess oxygen in solutIOn, excess 
nitrogen in solution, and the effects of decompression. The first problem is a hazard chiefly to the breath
hold diver. The danger of the practise of hyperventilation to prolong the breath-hold is strongly emphasized' 
intrapulmonary oxygen pressure may become so low that the dIver loses consciousness, and drowns. The 
dangers of pressure and volume affect the scuba dIver only when his apparatus falls and he ascends WIthout 
exhaling; this can result In air embolism, which can be reversed only by immediate recompressIOn. The 
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density problem is dangerous chiefly in that the difficulty of breathing causes panic in the inexperienced 
diver. Excess oxygen in the breathing mixture occurs with air-breathing at 300 feet, and will result in oxygen 
toxicity, which can cause convulsions resulting in drowning. Thus this is a limiting factor in the use of air in 
deep diving. Excess nitrogen can cause narcosis from 180 feet onward, and even the experienced diver cannot 
go below 300 feet with a breathing mixture containing nitrogen. Decompression sickness results from too
rapid decompression, which causes bubble functions in blood and tissues, and can vary greatly in its severity. 
It can be overcome by following standard tables, and treatment rou tines readily available in diving manuals. 
Most accidents result from carelessness and inexperience on the part of the diver, and from diving in locations 
lacking proper treatment facilities. In speaking of the physical requirements for diving, the author states that 
anyone who is reasonably fit should be able to dive. since it does not make undue physical demands. 
However, complete freedom from any ear or respiratory disorder is absolu tely essential. (MFW /BSCP) 

1092. 
MILES, S. 

A review of underwater medicine. 
Brit. J. Hosp. Med. 4:185-186,191-193; Aug. 1971. 

In this short review article, the author deals briefly with the following areas: (1) the danger of changes in 
pressure and volume; it is stated that, although man has been subjected to 31 atm of pressure for many hours 
without harm, it is possible that very great depths may affect the tissue cells. The danger to lungs and ears 
brought on by sudden increase in pressure are noted. (2) The increase in density of breathing mixture has 
been largely overcome by su bstitu tion of oxygen-helium for air. (3) The danger of oxygen toxicity has been 
overcome by the careful regulation of the percentage of oxygen in the breathing mixture, reducing it to one 
per cent at 1,000 feet. (4) The danger of nitrogen narcosis has been overcome by substitution oxygen-helium 
for air at depths greater than around 100-150 feet; the possibility of a narcotic effect of helium as the diver 
goes to around 1500 feet can apparently be avoided by very slow compression. (5) The author discusses the 
principle of stage decompression and the need for lengthy decompressIOn periods following short bottom 
times (seven hours for four min on the bottom at 600 feet). This leads to a diSCUSSIOn of saturation diving, 
which enables divers to live and work under ambient pressure for several weeks, without having to undergo 
any longer decompression time than if they had been submerged for only a few mmutes. It is thought at 
present that 2000 feet is probably the ultimate depth limit for this type of activity. The next development, 
fluid breathing, is currently being worked on. The principle mvolves fillIng the lungs with an isotonic solution 
with a salt content equal to that of plasma; this solution would hold enough oxygen to support life for 
prolonged periods. Successful experiments have been carried out with mice and dogs. The author briefly 
discusses Type 1 and Type 2 decompressIOn sickness, bone necrosis, underwater accidents and fitness require
ments. Pulmonary barotrauma is noted as an ever-present danger m case failing equipment, or escape from a 
submarine, should necessitate uncontrolled ascent without breathing apparatus. Other aspects of underwater 
medicine that will require increasing attennon m the future are the psychological problems of living m 
confined spaces. (MFW /BSCP) 

1093. 
MILLER, H.E. 

Cochlear potentials at 11 atmospheres. 
Laryngoscope 81 :979-988; 1971. 

Cochlear potentials m the cat were measured at eIght frequencIes from 0.5 to 20 kHz before and after 
pressurization to 11 ata. A 15-20 db loss in sensitivIty was found at 1,4, and 8 kHz, with a variable response 
at the higher and lower frequenCIes. SimIlar responses were observed whether au or helium-oxygen mixtures 
were employed. VItal signs and blood gases were mOnItored. Recovery of potentIals on decompression was an 
mfrequent finding. Sites of actIOn and implications of the loss in cochlear potential sensItIvIty and heanng are 
discussed. (Author's summary) 

1094. 
MILLER, J.D., W. Fitch, I.M. Ledingham and W.B. Jennett. 

The effect of hyperbaric oxygen on ex penmen tally Increased Intracranial pressure. 
J. Neurosurg. 33:287-296; Sept. 1970. 

The effect of breathmg hIgh partIal pressures of oxygen on IntracranIal pressure (ICP) was a>sessed In tcn 
anesthetIzed, ventIlated dogs m whIch ICP had been mcreased by slow mt1atlOn of extradural balloons 
Cerebrovascular responslVcness was tested by the addItIon of carbon dIOXIde (C0 2 ) to the Inspued gases 
InhalatIOn of 100% oxygen reduced ICP by 23% when delIvered at normal atmosphenc pressure (artenal P0 2 , 

585 mm Hg) and by 37% when delIvercd at 2 atmospheres absolute (ATA) In a hyperbanc chamber (artenal 
P02 , 1076 mm Hg) ThIS reductIOn In ICP, whIch was present only dunng oxygen adnl1nIstratlOn, was not 
assOCIated wIth any change In artenal blood pressure or PC0 2 Hypcrbanc oxygen (OHP) reduced ICP only at 
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the stage when the cerebral circulation was still responsive to CO2, as manifested by a rise in ICP: at high 
levels of ICP responsiveness to both CO2, and OHP was lost. When the ipsilateral pupil became dilated 
following balloon mfiation, a reduction in size was observed during administration of OPH in 11 out of 13 
instances. During the responsive phase, when OPH reduced ICP, cerebral venous P02 which was 41. 7±2.3 mm 
Hg (S.E.M.) on air breathing was modestly increased by OHP to 58.3±2.5 mm Hg; when ICP no longer 
responded to OHP, cerebral venous P02 was higher, on both air breathing (52.0±4.1 mm Hg) and OHP 
(161.4±14.7 mm Hg). (Authors's abstract) 

1095. 
MILLER, J.D., I. McA. Ledingham and W.B. Jennett 

Effects of hyperbaric oxygen on intracranial pressure and cerbral blood flow in experimental 
cerebral oedema. 

J. Neurol. Neurosurg. Psychiat. 33(6):745-755; 1970. 

Increased ICP [mtracranial pressure] was induced in anesthetized dogs by applIcatIOn of liqUId N2 to the dura 
matter. Cerebral blood flow [CBF] and ICP were measured, together with arterial blood pressure and artenal 
and cerebral venous blood gases. C02 was admmistered intermittently to test the responsiveness of the 
cerebral CIrculatIOn, and hyperbanc 02 was delivered at intervals m a walk-in hyperbaric chamber, pressurized 
to 2 atm absolute. Hyperbanc O2 caused a 30% reduction of ICP and a 19% reductton of CBF in the absence 
of changes m arterial CO2 tensIOn or blood pressure, but only as long as admmlstration of CO2 caused an 
increase m both ICP and CBF. When CO2 faIled to influence ICP or CBF then hyperbaric O2 had no effect. 
This unresponsive state was reached at hIgh levels of ICP. (DTS) (©BA) 

1096. 
Carbon dlOxlde removal from high pressure chambers 
Alverstoke, U.K., Roy. Nav. Physiol. Lab. Rep. 6-71, 16p. 1971. 

Two pnnclples for carbon dioxide removal from hIgh pressure chambers are in current use. The first employs 
open CIrCUIt chamber ventIlation, and is simple to use but wasteful of gas supplies. The second employs a 
closed circuit WIth provISIon for chemical scrubbing of CO2 from the atmosphere. Its advantage lies m the 
saving of gas, but reqUIres a certain level of expertise and capital expendIture on speCIalized equipment. ThIs 
brief summary attempts to outlme some of the many approaches to the problems of CO2 removal from 
closed spaces, and some of the means employed to measure CO2 at high pressure. No attempt has been made 
to cover all the eXIsting methods m current use. Rather, a few simple principles coupled with the application 
of some new developments form the back-bone of thIS report. (Author) 

1097. 
MILLER, J.N., O.D. Wangensteen and E.H. Lanphier. 

Ventilatory limitations on exertion at depth. 
In: Lambertsen, C.J., ed. Underwater physiology. Proceedings of the fourth symposium on 

underwater physlOlogy, p. 317-323. New York, Academic Press, 1971. 

Nonnally the amount of work a man can do appears to be lImIted by the cardiovascular system, but under 
mcreased aIr pressure and thus increased denSIty flow resistance through a breathmg apparatus or through hIS 
own airways may cause alveolar ventilation to be the limIting factor. Limitatton of expiratory flow IS the 
main reason for the reductJon in maximum voluntary ventilation (MVV) - the work of breathing is indeed 
mcreased at depth. Apparently an indIvidual cannot ventilate beyond hIS maximum voluntary level and from 
then on accumulates C02 unttl a level is reached when work cannot be continued. A low resistance 
rebreathmg apparatus was buIlt and tested. WitiJ optimal breathing apparatus man should be able to main tam 
heavy work to about 45 atm abs whIle breathmg 99% He - 1% O2, and mIght perfonn moderate work at 
depths as great as 100 atm abs. (CWS/BSCP) 

1098. 
MILLER, J.W. 

BehavlOr and biomedical program of Tektite I. 
In: Progress into the sea. TransactlOns of the Symposium 20-22 October 1969, Washington, 

D.C., p.121-127. Washington, D.C., Marine Technology Soclety, 1970. 

The author descnbes the purpose of Tektite I as bemg (1) to study the behaVIOr of four men livmg m an 
underwater habItat at 50 feet for 60 days, and (2) to establish blOmedically the safety of operating under 
such conditions or to cast light upon any problems. The results of tiJe tabulations made regarding behavior 
patterns, and also of biomedical studies m tiJe areas of hematology, mIcrobiology, respiratory and pulmonary 
functiQns, and decompression are summanzed. It IS stated that m both the behaVIOral and m tiJe medlco
phYSIOlogical areas tiJe expenment revealed no mherent dangers. (MFW/BSCP) 
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1099. 
MILLER, J.W. and C.J. Lambertsen. 

Project Tektite: An open-sea study of prolonged exposures to a nitrogen-oxygen environment 
at increased ambient pressure. 

In: Lambertsen, C.J., ed. Underwater physiology. Proceedings of the fourth symposium on 
underwater physiology, p.551-558. New York, Academic Press, 1971. 

Project Tektite is a saturation diving program containing medical, psychological, general biological, 
engineering, and operational aspects of shallow manned habitat undersea activity. Office of Naval Research 
coordinated the overall operation; National Aeronautics and Space Agency sponsored the behavioral studies; 
Department of Interior provided the marine scientist-subjects; University of Pennsylvania coordinated the 
biomedical and safety program and General Electric Corporation designed and constructed the habitat. The 
habitat was a four-compartment living and laboratory arrangement with one compartment open to the sea 
through a hatch. The program was biomedical, behavioral and marine science studies. There were respiratory
pulmonary, hematological, microbiological and decompression studies conducted. The results of the entire 
program are detailed elsewhere, but the effects on the subjects themselves may be summarized: no effect of 
the two-month exposure to the 1.9 atm of nitrogen with natural oxygen tension that would limit ability of 
man to work indefinitely at this pressure; slight increase in pulmonary resistance did not lead to deterioration 
of pulmonary ventilatory capability, but to increase in the strength of respiratory musculature; no alteration 
of blood cellular or chemical characteristics was found; all subjects developed otitis extema which responded 
to treatment, and the two-month exposure produced no evident changes in performance. (CWS/BSCP) 

1100. 
MILLER, W.H., T.L. Parrot, J .H. Dougherty, J r. and K.E. Schaefer. 

Magnetometer respirometer for laboratory and diving studies. 
U.S. Nav. Submar. Med. Cent. Mem. Rep. 69-4, 4p. June 16,1969. 

A system utilizing two pairs of magnets placed on the thorax and abdomen was constructed and tested. It 
eliminates the use of mouthpieces, face masks and plethysmographic methods for the measurement of 
respiratory tidal volume and respiratory rate. This frequently desirable in laboratory studies to eliminate the 
artifacts produced by the use of the older methods, and with the addition of a miniature tape recorder and 
pressureproof underwater housing, would allow accurate measurements on scuba, Hoka, hard-hat, and breath
hold divers. This method provided a 2.7 - 28% one standard deviation error in the supine position and a 4.2% 
error m the sitting positIOn; the second subject had a 6.0% error while sitting. (©BA) 

1101. 
MILLER, W.W., J.A. Waldhausen and W.J. Rashkind. 

Oxygen poisoning of the lung in cyanotic and acyanotic dogs. 
New Eng. J. Med. 282:943-947; Apr. 23, 1970. 

Cyanosis was produced m dogs by the surgIcal creation of large mtracardiac venoarterial shunts. Eight 
cyanotic and ten acyanotic dogs were exposed, awake and unrestricted, to 1 atmosphere of 98% to 100% 
oxygen for two days. In each of the two groups of anImals, a similar frequency and extent of pulmonary 
oxygen damage was found, as judged by the production of respiratory distress, atelectasis, alveolar edema and 
hemorrhage and abnormal surface tension of whole-lung extracts. Cyanosis did not protect against pulmonary 
mjury from 100% oxygen at 1 atmosphere for two days. (Authors' abstract) 

1102. 
MILWEE, W.I., Jr. 

Operational U.S. Navy diving systems. 
In: Progress into the sea. Transactions of the Symposium 20-22 October 1969, Washington, 

D.C., p.289-296. Washington, D.C., Manne Technology Society, 1970. 

The ADS IV, a dIVIng system developed by Ocejll1 Systems, Inc. was the first to be used by the Navy. Havmg 
become acquamted With the problems and requlfements mvolved, the Navy then went on to develop more 
adequate systems, the first of which was the Mark 1 Deep Dive System, which was deSigned to meet the 
followmg requlfements' a depth capacity of 850 feet; SUitability for use m observatIOn, bounce, or long-term 
saturatIOn dives; transportability by air; adaptability for use With older ships as well as with the new ATS. 
Diagrams and photographs show the system and how It operates; the hfe support system and the hfe support 
apckage are Illustrated The system consists pnnclpally of two Deck DecompressIOn Chambers (DOC's) and a 
Personnel Transfer Capsule (PTC). An entrance lock connects the two DOC's and furnished a transItIon area 
between the PTC and the DOC's, also permittIng different pressures to be maIn tamed Simultaneously In the 
two chambers. The PTC IS a 79-mch HY80 steel sphere. It normally carnes an operator and two divers, and 
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has a completely Independent life support system, With lines to the surface for use If needed. VOice communi
catIOns are made by hardware; there is a hydrophone as standby equipment. Divers are momtored by TV 
from the main control console. At time of writing (fall, 1969) the system had been satisfactorily tested to a 
depth of 450 feet. In the last of the 450 foot dives, the divers saturated at 300 feet and decompressed on a 
saturation schedule. Decompression schedules have been validated for 60-minute dives at 450 feet, and are 
being validated for greater depths. (MFW /BSCP) 

1103. 
MIOLIN, A. 

Hipertenzija u ronilaca ratne mornarice (analiza 232 slucaja). 
[Hypertension in the divers of the Navy (analysis of232 cases)]. 
Vojnosanit. Pregl. 27: 108-110; Mar. 1970. 

The author discusses results of an investigation of hypertension brought on by diving, and the influence of 
diving on a moderate fluctuating form of Increased artenal pressure. It is concluded that infrequent diving can 
bnng on moderately Increased blood pressure of a temporary nature. It IS also observed that Increased 
diastolic pressure is sometimes neurogenic. Tables show slstolic and diastolic pressure as well as the type of 
hypertensIOn observed, the age of the subjects and the length of time after dlVlng that elapses before 
hypertension appears. (OL/BSCP) 

1104. 
MITCHARD, M., E. Giacobini and B. Carlsson. 

A sensitive, automated magnetic diver balance. 
Anal. Biochem 37: 112-114; 1970. 

The Instrument described is suffiCiently sensitive to measure gas volume changes (e.g. in bIOlogical tissues) on 
the order of 10-5 Ill/hr, during which time the recorder response IS completely stable and measurable to an 
accuracy of 1 mm. O2 uptake rate by single cells, determined by this method, was about 2xl0""4J.ll/hr, which 
agrees well with values determined by other methods and the cholinesterase actlVlty equalled 4-66 x 10""4J.ll 
of CO 2 /hI. (Authors' summary) 

1105. 
MODELL, J.H., T.C. Weibley, B.C. Ruiz and E.J. Newby. 

Serum electrolyte concentrations after fresh-water aspiration: a comparison of species. 
Anesthesiology 30(4):421425; 1969. 

Rabbits were subjected to aspiration of 10 ml or 20 ml of distilled water per pound body weight: all became 
hypoxic. Changes in electrolytes, hemoglobin, hematocrit, and plasma hemoglobin were not severe after 
aspiration of 10 ml of water per pound. However, animals that aspirated 20 ml per pound showed severe 
hemodilution, hemolysis and electrolyte changes. We conclude that, although concentrations of sodium and 
potassium in the erythrocytes of rabbit and dog differ, changes in serum sodium concentrations are similar In 
both species after aspiration of 10 ml of fresh water per pound body weight. When 20 ml/lb is aspirated, 
potassium changes are similar in both species, but the degree of hyponatremia IS greater in the rabbit. The 
possible application of the data to humans is discussed. Evidence that ventricular fibrillation after fresh water 
aspiratIOn is not dependent on hypoxia and hyponatremia alone is also presented. (Authors' abstract). 

1106. 
MODELL, J.H., E.J. Newby and B.C. Ruiz. 

Long-term survival of dogs after breathing oxygenated fluorocarbon liquid. 
Fed. Proc. 29:1731-1736; 1970. 

Using anesthetized adult mongrel dogs, two groups of experimen ts were performed: the first to study survival 
following short-term (30 min) liquid respiration with fluorocarbon liquid; and the other to study the effects 
of eight hours of liquid ventilation. "Thus life can be supported by ventilatIOn with liqUids for prolonged 
pen ods and normal oxygenation and carbon diOXide elimination while breathing gas can be reestablished. The 
pressure generated during liquid ventilation appears to be critical, with high pressures causing mechanical lung 
damage and pulmonary edema These studies suggest the criteria for a practical method of USing fluorocarbon 
liquid for ventilation is to maintain intratracheal pressures below 30 torr at the expense of developing 
hypercarbla. The resulting acidemia can be controlled by administration of alkalinizing agents. The nature of 
the temporary alteration in lung function which was seen for approximately five to seven days following eight 
hours of liquid ventilation remains to be determined. The fact that both tenacious secretions and pulmonary 
edema fluid were easily washed from the lung with fluorocarbon liquid suggests these fluids may be useful for 
pulmonary lavage and for the expansion of alveoli fllied with secretions or aspirated aqueous liquids. 
(Authors' last paragraph with additional material: CWS/BSCP) 
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1107. 
MODELL, J.H., C.1. Hood, E.J. Kuck and B.C. Ruiz. 

Oxygenation by ventilation with fluorocarbon liquid (FX-80). 
Anesthesiology 34:312-320; Apr. 1971. 

Thirty-six mongrel dogs were ventilated with oxygenated fluorocarbon liquid (FX-80) for an hour and then 
reconverted to breathing gaseous oxygen. For several days after breathing this liquid, the dogs were 
hypoxemic while they breathed air. The authors attributed this to residual fluorocarbon m the lung and/or 
partial airway closure. By ten days after liquid ventilation, Pa02 's had returned to pre-experimental control 
levels. Pathologic examination of the lungs three hours after termination of liquid ventilation disclosed an 
acute exudative inflammatory reaction largely confined to the bronchioles. By 72 hours the acute reaction 
had subsided and the dominant change consisted of vacuolated intra-alveolar macrophages, persumably 
containing fluorocarbon. At ten days, macrophages were still present, but generally in muc!l smaller numbers; 
after a month only scattered small groups were found. At 18 months the lungs were normal. (Authors' 
abstract) 

1108. 
MODESITT, G.E. 

Coherent and incoherent multiple scattering of light in sea water. 
Santa Monica, Cal., Rand Corp. Rep. R 778-ARP A, 13 p. Aug. 1971. 
(AD 731976) 

Scattering of light in sea water is dominated by scattering from suspended particles and biological organisms. 
Since the wavelength of the radiation is small compared with the mean distance between scattering centers, 
the particles scatter independently. Coherent scattering - important only when the wavelength is large 
compared with the mean separation - is negligible for scattering by sea suspensions. The simpler aspects of 
multiple scattering theory are discussed. (Author) (GRA) 

1110. 
MOLINELLI, G., A.C. Negrini and A.M. Ravara. 

Osservazioni suI comportamenta dei lipidi ematici in corso di immersione in apnea. 
[Observations on the behavior of hematic lipids during breath-hold dives]. 
G. Ig. Med. Prevo 11 :23-27; Jan/June 1970. 

Fifty individuals, members of the Fire Department Skin-diving Corps were the subjects of this research. Blood 
samples from these subjects were examined by electrophoresis before and after apneic dives. The base 
measurement of the blood was made 12 hours after the last (evemng) meal; the "after measurement was taken 
after the subjectively greatest period of apneic immersion, on the average of about 120". The table on p. 25 
summarizes the findings. The divers were found to have an abnormally high ratIO of the heaVier (denser) 
lipoproteins at the base measurement, which the authors explain by reference to the relatively nch diet and 
lack of sufficient exercise of the subjects. The mconclusive and contradictory "after" measurements underlIne 
the Wide rang dividual variatIOns, and the lack of knowledge in our possessIOn abou t the Importance of 
diet, living habits, clImate, and metabohc factors. (MEH/BSCP) 

1111. 
MONTGOMERY, S. 

New hyperbaric facility will test man and machine. 
UnderSea Technol. 10:23-29; Dec. 1969. 

The Navy's new Ocean Pressure SimulatIOn FaCility (OPSF) now under constructIOn 10 Panam,: CIty, Flonda, 
IS described. This hyperbaric chamber complex IS designed for evaluatIOn of man-mach me systems It consists 
of two dry chambers, a wet pot, and a separate pool for prelIm mary checkmg of eqUIpment A system of 
locks makes It pOSSible to use all chambers mdependently or m combmatlOn, and one lock wIll pennIt matmg 
With a personnel transfer capsule. The 30-foot-long, 7,OOO-cublc-foot-capaclty wet chamber IS the unique 
feature; It wIll permit testmg of most two or three man dry submersibles, and all wet submerSibles. Communi' 
catIOn and breathmg systems wIll be buIlt mto the chamber; any depth can be Simulated; IIghtmg wIll be 
adequate for color photography; any demed breath 109 mixture wIll be Immediately aVailable The faCIlIty can 
be connected to a hybnd computer complex, complete missions 10 real enVlfonments can be Simulated under 
laboratory conditIOns. (MFW /BSCP) 

1112. 
MOORE, T.O., E.M. Bernauer, G. Seta, Y.S. Park, S.K. Hong and E.M. HayashI. 

Effect of immerSIOn at different water temperatures on graded exerCIse performance 111 man. 
Aerosp. Med. 41 (12): 1404·1408; Dec. 1970. 
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Eight subjects performed graded leg exercise at loads from light to forced maximal in air and totally 
submerged in water at 30°, 22°, and 16°C. There was no significant decrement m performance between the 
air and immersed environments. Heart rate, minute volume, oxygen consumption, and carbon dioxide 
production had high linear correlation coefficients with imposed work load. Minute volume and oxygen 
consumption were higher in water under all work loads and at the two lower water temperatures. Heart rate 
was the same at rest under all conditions, but significantly less at high work loads in 16°C when compared to 
air. It is concluded that monitoring of a diver's heart rate will cause underestimation of work load in 
surface-equivalent terms at high loads in water oflow temperature. The data confirm and extend infonnation 
on underwater work to lower temperatures and higher work loads. (Authors' abstract) 

1113. 
MORETTI, G. and S. Fontanesi. 

II trattamento della malattia da decompressione mediante pressurizzazione in atmosfera di 
ossigeno puro. Rapporto di recerca sulla prima sperimentazione umana. 
[The treatment of decompression sickness by means of pressurization in a pure oxygen 

atmosphere. Report of the first human experiment] . 
Ann. Med. Nav.(Roma)73:407-430; Sept./Oct. 1968. 

This is an account of the first expenments m the Italian Navy WIth the Workman-Goodman decompression 
schedules, for use with pure oxygen breathmg. Subjects were four males ranging m age from 28 to 33, only 
one of whom was experienced in underwater activity. Two decompression tables starting at a depth of 18 
meters are given. The first IS recommended for cases in which early symptoms disappear wlthm ten minutes, 
and the second for those m which symptoms persist. In the second, a third period of 20 minutes of oxygen 
followed by five minutes of air is given at the 18 meter depth, and the mitial 30 minute penod of oxygen 
breathing between 18 and nine meters is followed by 15 mmutes of air, one hour of oxygen, 15 minutes of 
air, and one hour of oxygen - a penod three times as long as given for this stage in the first table. The last 
period of 30 minutes.of oxygen en route from nine meters to the surface is the same in each case. The total 
decompression time in the first table is 135 minutes, in the second, 285 minutes. Results were highly 
satisfactory. (MFW /BSCP) 

1114. 
MORETTI, G. 

La malattia da decompressione come conseguenza di repetute immersioni in apnea. 
[Decompression sickness as a consequence of repeated breath-hold dives] . 
Ann. Med. Nav. 73:509-522; Nov./Dec. 1968. 

Cases have been reported of syndromes related to decompression sickness occurring in subjects after closely 
repeated deep dives in apnoea. As for the pathogenesIs of such cases, the theory has been forwarded -
although refuted by some authors - that it may be due to aeroembolism. Some theoretical calculatIOns are 
presen ted indicating that after repeated deep dives in apnoea, nitrogen pressure in the tissues may reach or 
even exceed the critical saturation point, thus creating the fundamental condition leading to the production 
of nitrogen bubbles. (Author's summary). 

1115. 
MORETTI, G. and S. Fontanesi. 

Aspetti fisiopatologici della esposizione sperimentale ad iperbarismi spinti ed in saturazione dl 
gas inerte. 

[Physiopathological aspects of experimental exposure to excessive hyperbarism in conditions of 
inert gas saturation] . 

Minerva Med. 60:3928-3943; 1969. 
(Also published in Ann. Med. Nav. 75:331-364; July/Aug. 1970) 

PhYSIOlogical aspects of experimental exposure to exceSSive hyperbansm m conditIons of inert 
gas saturatIon. A general diSCUSSIOn of underwater medicme together With methodology and findmgs in 13 
experiments With male rabbits m free movement m a decompressIOn chamber. The animals were exposed to 
pressure correspondmg to 250 m of sea water and gIVen respiratory mixtures of nitrogen, helium and oxygen 
in various combinations. For companson, a preliminary test with air was done. Some new conclUSIOns were 
reached with reference to medical problems of saturation divmg. Slow continuous decompressIOn was used, 
based on the desaturatIon curve of the slowest tIssue. When experimental pressure had been reached, the gas 
mixture was changed (Buhlmann) by substituting the light gas helium for nitrogen in the gas mixture. It was 
found that the substitution of helium for mtrogen does not substantially change the risk of exposure at 9 
atmospheres while the tolerability of neither gas exceeds 24-30 hours. The diffuse bronchopulmonitis found 
on autopsy after exposure m air, evolved fast and was more acute with the helium mixture. The risk of 
pulmonary damage remained the same when helium (same percentage) was substituted for nitrogen. The tOXIC 
action on the lungs (Lorram-Smlth effect) depends on the partIal pressure of oxygen and not on denSity of 
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the respiratory mixture. To avoid oxygen toxicity in saturation hyperbarism the partial pressure should be 
within the limits of 300-400 mm Hg. In the experiments having a fatal outcome, the anatomical changes 
prevailingly involved the lungs and by reflex the heart and brain. A constant autopsy finding was acute, 
diffuse inflammation of the respiratory apparatus in the form of foci of bronchopulmonary infection, 
endopleuric discharge and emphysema Congestion of the cerebral circulation, was due more to the multiple 
action of the inert gas, of the CO2 , than to any single factor. It was concluded from the observations of the 
cases of decompression sickness induced by depth immersions with the use of the light [gas] mixtures, that 
the schema of recompressive-decompressive treatment at high pressures with the use of air or at low pressures 
with pure oxygen, proposed in the past for the standard immersions in nitrogen respectively by Van der Aue 
and Workmann, are inefficacious. In any depth immersion whatever, in saturation or less, a change from the 
current practice is necessary and provision should be made for a total restructurization of all the hyperbaric 
complexes [now in use]. (MP/BSCP) 

1116. 
MORETTI,G. 

Considerazioni fisiologiche per Ie immersioni profonde in saturazione con miscele elio-ossigeno. 
[Physical considerations pertaining to deep saturation dives using a helium-oxygen breathing 

mixture.] 
Ann. Med. Nav. 71 :387-394; July/Aug. 1970. 

This article IS a brief exposition of certain cardinal principles of the physiology of deep dives, covering: 
optimum oxygen levels and humidity in hyperbaric enclosures, acceptable levels of other atmospheric 
components and contaminants, considerations on the choice of equipment related to the functional demands 
it is expected to fulfill, intervention dives after saturation has been attained, decompression procedures, and 
finally, the author's suggestIOn that the decompression locale be made as pleasant and interesting as possible 
for those undergoing decompression. (MEH/BSCP) 

1117. 
MORETTI, G., S. Fontanesi and L. Ghittoni. 

Indagine statistica su una serie di 103 casi di malattia da decompressione verificatisi ne periodo 
compreso tra il 1958 ed il 1969. 

[Satistical data on a series of 103 cases of verified decompression sickness in the period from 
1958 to 1969]. 

Ann. Med. Nav. 75:365-386; July/Aug. 1970. 

Clinical results, obtained in 103 cases of decompression sickness treated Inside hyperbaric chambers of the 
Italian Navy during the last 12 years, are reported and analyzed following the parameters generally employed. 
Most cases were treated according to the USN standard recompressIOn tables, officially adopted by the Italian 
Navy in 1950, but in a few cases the minimal decompression oxygen breathing method proposed by Workman 
and Goodman was tested. Efficacy of the treatments in various clinical forms of decompression sickness is 
discussed. (English summary) 

1118. 
MORETTI,G. 

Nuovi orientamenti sulla fisiopatopatogenesi della malattia da decompressione. 
[New trends in the study of the physiopathogenesis of decompression sickness]. 
Ann. Med. Nav. 75 :641-658; Nov/Dec. 1970. 

The etiology of decompressIOn sickness is discussed from the point of view of its hlstoncal development; the 
attention IS called to those circumstances which are not explained by the bubble theory, that pOint to the 
existence of other mechamsms in the productIOn of decompressIOn Sickness. The concept of altered micro
clfculation by disseminated intravascular coagulation is one of the mechanisims which has been receiving 
much atten hon as a possible coexisting conditIOn in at least some of the cases of decompression sickness. 
Further development of these theories may lead to new forms of therapy for decompressIOn sickness. (English 
summary) 

1119. 
MORGAN, A.P. 

The pulmonary toxicity of oxygen. 
Anesthesiology 29:570-579; 1968. 

Oxygen toxIcity IS dealt With pnmanly as It relates to oxygen therapy. As to the mechanisms of tOXICity, It IS 
stated that the pulmonary response to oxygen tOXIcity consists of an Increase in vascular resistance and 
a1veolo-artenal diffUSIOn gradient, decreased comphance, atelectaSIs, and alveolar transudatIOn. The under-
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lying mechanism could be enzyme inhibItion, free radical formation, or peroxldation. Methods of protection 
against oxygen toxicIty are revIewed: The treatment of rats with sodium succinate before exposing them to 
OHP at 5 atmospheres resulted in protection both from death and from ATP depletIOn; TRIS buffer affords 
protectIon against both CNS and pulmonary effects of oxygen toxicity; epinephrine and thyroid hormone 
potentiate OHP toxicity, while endocrine ablation or pharmacologic blockade are protective; chlorpromazine 
is effective as a protective drug; antioxidants and free-radical chain breakers such as glutathione and vitamin E 
can mfluence hemolysis in hyperbaric oxygen. It is concluded that the questIOn of the basic mechanism of 
oxygen toxIcity remams unanswered. Provisional conclusions are: (1) No toxic threshold exists; any increase 
in oxygen partial pressure is a threat, but over 70% is dangerous; (2) mechanical equIpment IS faulty and 
required careful monitoring; (3) the final answer probably lies in the field of bIOchemical protection. 
(MFW/BSCP) 

1120. 
MORRIS, J.W. 

The practical aspects of diving medicine. 
J. Flonda Med. Assoc. 58:24-27; Mar. 1971. 

The team phYSICIan's report of an archaeologIcal expedition to salvage a Greek ship sunk some 300 years B.C. 
m the harbor of Kyrema in Cyprus. Good diSCUSSIOn of basic medIcal and phYSIOlogIcal problems WIth the 
emphasis in the right place "The pnmary role of the physicIan is to main tam the optimal health of all 
mdivlduals to result in the fewest number of lost diver hours due to accidents or disease." He stresses the need 
for proper equipment and supplIes which mcluded a four-man decompression chamber. Purely medical 
equipment and supplIes covered the usual drugs, but the most used were those concerned with involvement of 
the nose, throat, ears and paranasal smuses. They used a long-actmg antllustimine-decongestant 
prophylactICally with success. Physical trauma was mmimal and the only momentanly serious accident was 
when a dIver's face was lodged m the under water suction device. It should be noted that all of the divmg was 
with self-contained divmg eqUIpment. He concluded hIS mterestmg article: "As a source of recreatIOn or as a 
tool for research, exploration, archaeology or salvage, scuba diving has become a VItal part of man's present 
day actiVItIes, but with It eXIst potentIal hazards which the divers must learn to recognIZe and which the 
phYSICIan must know how to treat or prevent." (CWS/BSCP) 

1121. 
MORRISON, LA. 

An inexpensive photogrammetric approach to the reduction of survey diving time. 
In: Lythgoe, J.N. and E.A. Drew, eds. Underwater Association Report 1969, p.22-28. 

Guildford, England, Iliffe Science and Technology Publications, Ltd. 

A method is described which enables accurate plans of objects on the seabed to be derived from a senes of 
two or more photographs of the area taken with mexpensive underwater cameras. By mcluding a calIbrated 
three-dimensional frame of suitable size in the photograph, knowledge of the internal geometry of the 
camera, essential in convential photogrammetric work, is dispensed WIth smce the frame calibrations used in 
subsequent plotting are subjected to the same perspective distortion as are the objects themselves. Thus, 
cameras with lenses of various focal lengths and at various focus settings can be used to make optimal use of 
prevailing visibility conditions and available equipment. Such a calibration frame also enables the relative 
heights of different objects in the photograph to be determined so producmg accurate profiles or contours for 
the area. Photographs taken at mtervals enable moving objects to be followed m three dimensions. A detailed 
description of subsequent draughting operations is gIVen together with an explanation of the theory of the 
method. (Au thor's abstract) 

1122. 
MORRISON, J.B. 

Respiratory function 
In: Experimental observations on men at pressures between 4 bars (100 ft) and 47 bars 

(1500 ft). Report 1071. p.34-59. Alverstoke, UK, Royal Naval Physiological Laboratory, 1971. 

The physiological changes observed during the dive can be summarized as follows: (1) Minute ventilation 
showed a slight increase at depth during both rest and moderate exercise. At 1500 ft Sharphouse showed a 
marked increase in minute ventilation. (2) Carbon dIoxide elImination remained relatively constant at both 
rest and exercise except in Sharphouse, where at 1500 ft a significant rise in V'" was accompanied by a 
corresponding increase in VC02 . (3) Resting values of PAC02 showed a small rise at depth in Bevan but 
remained unaltered in Sharphouse. (4) The relationshIp of respIratory rate and tidal volume to minute 
ventilation was altered considerably. Respiratory rates were reduced and tidal volumes mcreased. (5) There 
was some evidence of bradycardia at rest and more significantly when exercising. The extent of bradycardia 
did not alter significantly with increasing depth from 600 to 1500 ft. (6) When resting the divers were 
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sensitive to changes in chamber temperature of ± lCo. At a comfortable resting temperature, the moderate 
work load performed caused the divers to overheat. In general, it can be concluded from the experiment that 
man can exist with reasonable comfort in an oxygen-helium envoronment down to a depth of 1500 ft. When 
resting or performing moderate work under the conditions described there are minor changes in respiratory 
function but no significant respiratory problems. (Author's conclusions) 

1123. 
MORRISON, J.B. and J.T. Florio. 

Respiratory function during a simulated saturation dive to 1500 ft. 
J. Appl. Physiol. 30:724-732; May 1971. 

A simulated saturation dive was performed in a dry chamber complex. Two subjects were compressed to 
successive depths of 600, 1000, 1300 and 1500 feet. Time spent at each depth was 24, 24, 22, and 10 hI. 
respectively. The purpose of the dive was to better establish man's physiological state at depths in excess of 
1000 feet, a region beyond the limits of man's previous experience. Respiratory measurements were made at 
each depth, both when the subjects were at rest and when they were performing a moderate work load. 
Compared with measurements at surface, there was, in general, and increase in ventilation and tidal volume, 
and a decrease in respiratory rate and heart rate at depth. Carbon dioxide production was unchanged or 
slightly increased and alveolar carbon dioxide partial pressure was slightly lower at rest and unchanged or 
sligh tly increased and alveolar carbon dioxide pressure was sligh tly lower at rest and unchanged or increased 
during exercise. It is concluded from the results that under these conditions there are no significant 
respiratory problems and man can exist with reasonable comfort. (Authors' abstract) 

1124. 
MORROW, C.T. 

Diver-to-diver communication: Speech in diving masks 
Anaheim, Calif. LTV Res. Cent. Final report. Jan, 1970. 

The work performed under contract No. NOOOI4-69-C-0189 involved the design of an experimental ceramic 
(piezoelectnc) gradIent microphone of particular promise for use in diving masks and undersea habitats from 
sea level to deep submergence, and the discovery and demonstration that speech intelligibility is insensitive to 
mask cavity size and shape, in both air and helium, when this microphone is used. The contract included the 
construction of a special facility for measurements of the acoustic performance of both masks and micro
phones, in an and pressurized helium, and the use of the facility to gain insight into the properties of various 
combinatIOns. The final conclusions were reached by modified rhyme tests and the comparison of Sonagrams 
(Voice prints). The primary tasks that remain for reduction of the results of the present contract to practice 
are development of the microphone and associated preamplifier for relIable operation in the diver's 
environment, installatIOn of microphones in commercial diving masks, evaluation of several effects that were 
beyond the scope of the present contract and demonstratIOn that the dIver can indeed speak intelligibly into 
the microphone-mask combinations while submerged. (From Holhen H., and H. R. Rothman. Annotated 
bibliography on underwater communication). 

1125. 
MORROW, C.T. 

Communication between divers in deep submergence atmospheres. 
J. Acoust. Soc. Amer. 50: 131; 1971. 

Abstract only. Entue item quoted: There are two obvious peculiaritIes of divers' speech in deep submergence 
conditions. At any depth, a divmg mask, when worn, has an acoustic reaction on the vocal tract, detenorating 
the intelligibility. For depths below 400 ft. the helium atmospheres used, either in a mask or In a habitat, 
shift the frequency band associated WIth speech intelligibility upward by as much as a factor of three. The 
effects of both can be overcome if a microphone is SUItably deSIgned. The upward shift of "Mickey Mouse 
Effect" is generally credIted with destroying intelligibility to such an extent that a downward shifting 
compensator becomes necessary. By itself, the upward shIft does not destroy intelligibIlity, but there are 
other effects associated WIth dIving and deep submergence that may make a compensator necessary even for 
face-to-face conversatIon m a habItat. At the present time, the perfonnance of compensators is limIted by the 
mIcrophones aVaIlable. 

1126. 
MORROW, C.T. and A.J. Brauns. 

Speech communication in diving masks. I: Acoustics of microphones and mask cavities. 
J. Acoust. Soc. Amer. 50 (1,Pt.1):1-9;1971. 

The acoustIc propertICs of represcntatIve dlvmg mask cavItIes were measured, USIng a hIgh-Impedance sound 
source. Curves of Impedance presented to the lIps and of mIcrophone transmIssIOn, relatIve to those of free 
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space, were obtained. Both nonabsorbent cavities and cavIties with standing wave absorption adaptable to a 
marine envlfonment were investIgated ... These physical measurements, obtained with the acoustic impedance 
calibrator were illuminating and appeared generally in accordance with assumptions about an optimum 
nonabsorbent cavity volume, the desirability of a larger sound absorbent cavity and superionty of a gradient 
microphone over a pressure microphone. (Authors' abstract and conclusion) 

1127. 
MORROW, C.T., and A.J. Brouns. 

Speech communication in diving masks. II. Psychoacoustic and supplementary tests. 
J. Acoust. Soc. Amer. 50(l,Pt.l):1O-22; 1971. 

As work progressed from the phYSIcal measurements reported In Part I (1. Acoust. Soc. Amer. 50: 1-9, 1971) 
to psychoacoustic testing, the gradient mIcrophone proved not merely to perform somewhat better than the 
pressure microphone in diving-mask cavities, but to be essentially insenSItive to cavity acoustICS. With the 
gradient microphone, no optimum cavity dimenSIOns were found, and standing-wave absorptIOn wIthin the 
cavIty became unnecessary. These results were confinned by sonograms by response measurements WIth an 
artifiCIal vocal tract. (Authors' abstract) 

1128. 
MORROW, C.T. 

Speech in deep-submergence atmospheres. 
J. Acoust. Soc. Amer. 50:(3,PU):715-728; 1971. 

Among the factors that could affect the intelligibility of helium speech at deep submergence are an upward 
shIft of fonnant frequencies in accordance WIth the velOCIty of sound, a disproportionate shift of first 
formant frequencIes as a result of increased pressure, attenuation of high frequencies of the voice just when 
they become essential, deterioration of microphone response WIth depth, change of the diver's hearing above 
3 kHz with depth, occupational deafness above 3 kHz, and acoustic reaction of a mask cavity as opposed to 
the larger space of a habitat or diving bell. Of these, the first and the last two are the most Important. The key 
to the problem is a microphone of satisfactory design. In conjunction with such a microphone, a helium 
translator can be made to restore intellIgibility even when the listener has a severe high-frequency hearing loss. 
(Author's abstract) 

1129. 
MORROW, C.T. 

Diver communication microphone development and installation. 
Dallas, Tex. Adv. Technol. Cent. Inc., Rep. B-90000/ 1 CR-14, 53 p. May 1971 
(AD 726 222) 

This is the final report of work perfonned under ONR contract No. N00014-70-C-0313 to develop and install 
in two diving masks, a ceramic gradient microphone insensitive to mask cavity acoustics, essentially flat in 
pressure response to 10,000 Hz for use in deep submergence helium atmospheres, and capable of withstanding 
compression, decompression and intennittent flooding. The microphone and associated preamplifier were 
successfully developed. This development program potentially provides the Navy with a microphone that is 
insensitive to mask cavIty acoustics, noise, and response deterioration of deep submergence atmospheres. 
(Author's abstract) 

1130. 
MORTIER, J.P. and W. Wellens. 

Recommadations concernant la baignade et la natation. 
[Recommendations concerning bathing and swimming] . 
In: L'Huillier, J.-R., ed. Medecine de plongee. Gaz.Hop.35: 1044; Dec. 20, 1971. 

This is a list of contraindicatJons for diving actiVIty compiled by the BelgIan Medical CommiSSIOn of the 
FEBRAS. They are divided into the following categories: (1) cardiovascular, (2) otorhinolaryngological, (3) 
pulmonary, (4) neurological, (5) urological and gynecological, (6) psychiatric, (7) honnonal and metabolic, 
(8) infections, (9) fatigue and convalescence; (10) hypersensitivity to cold, allergy to cold or to water or to 
organisms present in the underwater environment, (11) pharmacologic (drugs affecting perfonnance, or 
alcohol.) This list is quite comprehensive, and it is stated that the Judgment of the examing doctor is to be 
relied on. (MFW /BSCP) 

1131. 
MOSKOWITZ, G.D. 

A mechanical respirator for control of liquid breathing. 
Fed. Proc. 29(5): 1751-1752; 1970. 
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Liquid breathing, the process of ventilating the lungs with an oxygenated liquid has been experimented with 
using two techniques: manual valving of liquid to an intubated animal or total immersion of the animal in the 
breathing liquid. Proper physiological CO2 levels can better be main tained by a demand-regulated system 
allowing the animal to respirate at whatever rate is required. Using 10. to ll-week old piglets, FX-80 
oxygenated liquid at atmospheric pressure a liquid breathing system was developed consisting of the following 
elements: gas operated diaphragm pumps (2); liquid regenerator with heater; oxygen source; demand 
regulator; check valves (4); power gas source; thermal control; transducers; and standby auto-cycling 
regulator. (CWS/BSCP) 

1132. 
MOSSBACHER, RR 

A man-rated ocean simulation facility for depths of 700 meters. 
In: Progress into the sea. Transactions of the Symposium 20-22 October 1969, Washington, 

D.C., p.201-208. Washington, D.C., Marine Technology Society, 1970. 

The first Ocean Simulation Facility (OSF) for evaluation of complete man-machine systems is expected to be 
in operation at the Naval Ship Research and Development Laboratory, Panama City, Florida, by CY 1972. 
This hyperbaric pressure facility will be unique in its ability to test both man and equipment together under 
controlled conditions in a simulated ocean environment to depths in excess of 2000 feet. Ocean parameters to 
be varied include pressure, temperature, salinity, turbidity, and light level. The OSF consists of a laboratory 
building which houses a pressure chamber complex including a wet chamber, five dry chambers, and a system 
for life support, operating control, fire protection, instrumentation and data acquisition. A unique chamber 
arrangement allows simultaneous control of a wide range of experiments. These range from biomedical studies 
involving aquanauts and small equipment in either of the two dry-chamber sections to equipment tests with 
complete submersibles in the wet chamber. One or both dry chambers can be used with the wet chamber in a 
SeaLab-type experiment with living space above and in-water work space below. The facility is described, its 
purpose and use are discussed, and status of development is presented. (Author's abstract) 

1133. 
MOTTONEN, M. and O. Ravanko. 

Nachweis des Todes durch Ertrinken mittels im Blut gefundener fremder Pflanzenelemente. 
[Foreign vegetal elements in the blood as evidence of death by drowning]. 
Z. Rechtsmedizin 68:261-266; 1971. 

A new method for demonstrating drowning as the cause of death is reported. The material consists of four 
bodies recovered from water and of four rats drowned while m anestheSIa. Samples of blood were taken from 
the left and the right vetricle, abdominal aorta and lung fluid as well as from the pleural and the pericardial 
fluid of the purified bodies. Samples were prepared With the MIllipore method. The blood was filtrated 
through a filter of 5)Lm. The slides obtamed were exammed in a microscope. Diatoms were found in the left 
heart ventricle, abdominal aorta, and the lung fluid. Pollen grains of conifers and vegetable cell tissue, which 
could not be recognized more accurately, were found; the pollen grains were most frequent. Foreign elements 
were not found in the other samples exammed. The observation suports the view that those with foreign 
elements in arterial blood died from drowning. (English summary) 

1134. 
MOTTONEN, M. and K. Karkola. 

The first fatal case of decompression sickness in Finland. 
Med. Sci. Law 11:39-40. Jan. 1971. 

The author describes the case of a profeSSIOnal diver who suffered dlzzmess when bemg routmely brought up 
in stage decompression from a 58 meter dive of 30 mm. duratIOn, similar to dives made fifty times before 
over a period of two years. The dizziness occured when he was being held at nme meters, after having spent 
one mmute at 12 meters. He was brought to the surface and placed m a recompressIOn chamber at 4 atm 
After mltIal Improvement, he collapsed after 7 1/2 hours and was found dead. Autopsy showed no changes m 
the spinal cord; the most dlstmct hemorrhpges were found in the epicardial fat and great changes had taken 
place in the lIver, kidneys and spleen. Wide necrotIc areas usually hemorrhages suggested venous occlUSIOns 
caused by gas bubbles. This case represents the rare acute or fulminatmg type of decompressIOn Sickness. 
Proper procedures were followed throughout and no prevIOus organIc diseases were found In the autopsy 
(MFW/BSCP) 

1135. 
MOUREN, P., P. Ohresser, S. Giudlcelh, R. Fressy and M. Rossello. 

Paraplegle medullaire avec syndrome de Pourfour du Petit au cours d'un aCCident de plongee. 
[Medullary paraplegia With Pourfour du PetIt's syndrome In a diving accident]. 
Bull. Medsubhyp. 5 :2-3; May 1971. 

292 



An account is given of a young diver who, after a dive of 60 meters, did not observe adequate decompre~sion 
stages on ascending. He felt a sensation of paralysis at three meters. After surfacing, his clinical symptoms 
were nearly complete paraplegia, paralysis of the left arm, a right mydriosis, numbness, and violent pains 
predominantly in the left side. Oxygen treatment was hindered by the intensity of the pain and also by a 
painful abdominal swelling that did not respond to treatment. The treatment was halted after 29 hours, and 
the patient was given two hours of oxygen at 2.5 ATA twice a day. The symptoms persisted for several days. 
The combination of symptoms suggested the existence of two major lesion - a dorsal medullary lesion would 
account for the paralysis, and a cerebral lesion of the right thalamus would account for the hyperalgesia. 
However, the EEG was nonnal and there was no confusion to indicate encephalic involvement. lt is thought 
probable that a very severe medullary lesion could account for both the paralysis and the hyperalgesia. The 
symptoms regressed slowly. Sequelae included paralysis of the toes, weakness of the left thumb, and 
numbness, particularly on the left side. It is noted that accidents of decompressIOn are generally of the 
medullary order, while those of compression are more often cerebral. (MFW /BSCP) 

1136. 
MUDIE, J.D. 

Taking computers to sea. 
In: Marine Technology 1970. Preprints. Vol. 1, p 183-188. Washington D.C., Marine 

Technology Society, 1970. 

The computerization of oceanographic research vessels is becoming commonplace and the variety of work 
being done by sea-going computers is only matched by the wide ranges of study which come under the aegis 
of oceanography. As the author's experiences can only be understood in the context of his needs, a brief 
description will be included of the Deep Tow device of the Manne PhYSiCal Laboratory. This is an 
instrumented vehicle towed 40 meters above the deep sea floor (5 km deep) With precision bathymetry, 
magnetometry, side-Iooding sonar, temperature, seismic reflection and acoustic navigation capabilities. My 
own expenence in trying to use a sea-going PDP-8 and an IBM 1800 computer has resulted in an enhanced 
appreciatIon of tlie difficulties of teaching a computer common sense and of the communication problems 
which arise between man and machine. The importance of high-level program languages and program 
documentation is stressed and some prediction is made of the implicatIons of developments of digital data 
links between ship-and-shore-based computers. (Author's abstract) 

1137. 
MURAOKA, J.S. 

Animal undermining of naval seafloor installations. 
Nav. Civil Eng. Lab. Rep. NCEL-TN-1 124, 22 p. Aug. 1970. 
(AD 715618) 

In-sltlI foundation perfonnance experiments are being conducted by placing 4-foot diameter cylindncal 
concrete footing for undersea structlIres on the ocean floor in 120 feet of water. During periodic monitoring 
of footing perfonnance, excessive settlement was noted and the resulting inspection of the footings by divers 
showed several animal burrows under the footings. As a result of this finding, a field stlIdy was initiated to 
investigate and to identify burrowing anImals which may undennine the footings of Navy undersea structures. 
A control method which will prevent animals from burrowing underneath objects placed on the ocean 
bottoms was investigated. A lImited literatlIre search was also conducted to detennine what type of 
burrowing animals may be present in the vicinity of the Pitas Point Test site. (Author) (USGRDR) 

1138. 
MURPHY, T.M., W.H. Clark, LP.B. Buckingham and W.A. Yound. 

Respiratory gas exchange in exercise during helium-oxygen breathing. 
J. Appl. Physiol. 26:303-307; Mar. 1969. 

Six subjects were exercised on a treadmill while breathing air or 21% oxygen in helium through a low
resistance valve. Ventilation, O2 uptake, and CO2 output during He-02 breathmg were compared with values 
for air breathing at each workload. The ventilations and CO2 outputs were Identical for the two gases. 
Though the O2 uptakes were identical at low workloads, the value for He-02 fell abruptly below that for all 
as the exercise increased. This appears to be due to the development of tlIrbulent flow in the airways at lower 
ventilations during air breathing than dunng He-02 breathing because of the lower density of the latter gas 
and a corresponding effect on the oxygen cost of breathing. ArterialIZed capillary blood taken at a high 
workload showed a PC02 4 mm lower on He-02 than on air, established the presence of hyperventilatIOn. 
The CO2 productIon must, therefore, be reduced along With the O2 consumptIon although no corresponding 
fall in ventIlatIon occurs. (Authors' abstract) 
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1139. 
MURRAY, R.H. and M. McCally, eds. 

Hypogravic and hypodynamic environments. Conference held at French Lick, Ind., 16-18 luly, 
1969. 

Washington, D.C., National Aeronautics and Space Administration, 1971. 39Op. 
(NASA SP-269) 

Papers and siscussions are presented dealing with hypodynamic and hypogravic aspects of the space flight 
environment, particularly inactivity, confinement and weightlessness. For papers dealing with effects of water 
immersion, see the following author entries: Gauer, O.H,; Johnson, P.c., c.L. Fischer and C. Leach; Webb, P.) 
(STAR) 

1140. 
MURRY, T. and H. Hollien. 

A method for analyzing phonemic errors in underwater speech intelligibility testing. 
Gainesville, Fla., Commun. Sci. Lab., CSLjONR Rep. 24 on Grant Nonr 580 (20), 12p. Sept. I, 

1969. 

A method for analyzing listeners' phonemic confusions of monosyllabic words was developed in order to 
determine the type as well as the number of consonant errors made in divers speech. This method, which 
deals exclusively with consonants, allows for the listeners' responses to be written in phonetics or traditional 
orthography. Therefore, it can be used with experienced or naive listeners which, in large scale intelligibility 
testing, is desired or necessary. From the listeners' responses, the errors are grouped into simple consonant
for-consonant substitutions, substitutions involving consonant clusters, and omissions, and additions. The 
results of the analyses are presented in terms of the percent correct for each phoneme relative to the total 
possible number of correct phonemes at a certain condition. In this way, the relative intelligibility of each 
phoneme may be obtained and compared with other phonemes in the same test or with the same phoneme in 
various testing situations. Preliminary data indicate that the reliability of transforming the orthographic 
responses to phonemes ranges from 86.7 to 93 percent. Some results of the initial application of this 
procedure to the phonemic confusions of divers' speech in helium-oxygen environments indicate that the 
majority of confusions occur among sounds produced with the same voicing component within the same 
manner and place of articulatIOn categones. With regard to the errors of place of articulation, the confusions 
were approximately random. (Authors' abstract) 

1141. 
MURRY, T. 

Problems of voice communication in the Navy: Regulation of vocal intensity at low 
fundamental frequencies. 

U.S. Nav. Submar. Med. Cent. Rep. SMRL 639, 6p. Aug. 24,1970. 

The problem was to Investigate vOIce distortion which may be encountered by Naval diving personnel under 
conditions of high pressure. This study investigated the intensity parameter of extremely low frequency 
phonation. The findings indicate that low frequency phonation is produced at intensities lower than those 
recorded for normal conversational speech and furthermore, unlike normal conversational speech there 
appears to be an interrelationship between changes in frequency and Intensity. The information In thiS report 
provides a basis for greater understanding of the phonatory processes of a person's phonatlOnal range. In 
addition, the results provide prelIminary data for Investigations of the effiCiency of vocal usage In 
environments where there is Increased ambient pressure or increased oral constrIctIon such as that encoun
tered with the addition of a dIVIng mask or breathing apparatus used by dIVIng personnel in the Navy. 
(Author's summary page). 

1142. 
MURRY, T. 

Noise levels inside Navy diving chambers during compressIOn and decompression. 
U.S. Nav. Submar. Med. Cent. Rep. SMRL 643, 5p. Oct. 21, 1970. 

The nOIse levels Inside diving chambers and submarines have been suggested as a pOSSible contributor to the 
hearing losses of Navy divers and submariners. In this experiment, sound pressure levels of the nOIse m a 
diVing chamber were measured dunng compressIOn and decompressIOn. Several men were situated in a diVing 
chamber which was preSSUrIzed to a depth equal to 100 feet of sea water. Two dives were made. In the first, 
measurements were taken dunng compressIOn with a plCzoelectrlc microphone onented so that It was 
approximately In a honzontal hne With the diver's ear and faCing away from the Intake valve; dunng the 
ascent stage, the microphone was faCIng away from the vent In the second dIVe, the microphone was at the 
same pOSitIOn In the chamber but hanging downward at the diver's ear level. The maximum A-scale readings 
obtained were 120 dB sound pressure level (SPL) dunng the descendIng stage and 115 dB SPL dunng the 
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ascending stage. The maximum noise level was 113 dB SPL for the octave band of 2400-4800 Hertz during 
descent. The ascending noise levels within the octave bands were approximately 4-6 dB less than the 
descending levels. Four dives of the depth investigated, the nOise levels are WIthin the allowable limits. 
(Author abstract and summary modified) 

1143. 
MURRY, T., R.L. Sergeant and C. Angermeier. 

Navy diver/swimmer vocabularies: Phonemic intelligibility in hyperbaric environments. 
U.S. Nav. Submar. Med. Cent. Rep. SMRL 648, 15p. Dec. 30,1970. 

Data from several investigations of speech intelligibility under various diving conditIOns were evaluated in an 
attempt to better understand the eXlstmg problems of communication underwater and in chambers as 
encountered by Navy diving personnel. This paper compares data on the phonemic confUSIOns found in divmg 
environments, with regard to their nature and severity and evaluates them in terms of the need to develop a 
new diving vocabulary. The data indicate that the sound whIch are high in intelligIbility m some environments 
are not so In others. Moreover, the errors made in particular environments are not consistent over all the 
conditIons studied. From the point of view of maximum intelligibility of speech the present analysis suggests 
that pnority in the selection of words should be given to the specIfic phonemes that maintain their stabIlity 
WIth increases in static pressure rather than to variations caused by the mixture of the breathing gas. Our 
survey of available data indicates that minor changes in the phonemic structure of messages may provide 
increased intelligibility in the hyperbaric chamber and underwater environments. (Authors' abstract) 

1144. 
MURRY, T. and C. Strand. 

Intersubmarine speech intelligibility levels. 
U.S. Nav. Submar. Med. Cent., Rep. SMRL 658, 7 p. Mar. 8,1971. 

The purpose of thIS InvestIgation was to determIne levels of speech Intelligibility between two submannes 
using standard transmitting and receiVIng units while in operation. Transmission and receptIon of prerecorded 
and live voice word lists was made using an AN/WQC-2 sonar unit with directional and omnidIrectional 
transducer arrays. The lists were recorded at the point of reception and played back to listeners for an 
evaluation of the speech intelligibilIty. The results indicate that the intelligibility scores were highest when 
reception was directional and both the transmitter and receiver were at the same depth. [It is also noted that 
when operation is at two different depths an ominidirectional transmiSSIOn mode is suggested.) The live vOice 
tests showed slightly higher intel1igibillty scores than the prerecorded lists. It would appear that further tests 
on reception mode mcorporating such variables as range, depth and speed of the shIps are necessary to 
generalize to more operating conditions than those tested in this study (Authors' abstract) 

1145. 
NAITOH, R., R. Townsend and M. Greenwood. 

Sleep requirements of man-in-sea. 
U.S. Navy Med. Neuropsychiat. Res. Unit Rep. NMNRU 68-22, 42p. Aug. 1969. 
(AD 695377) 

Despite recent scientific and technological gains in realizing the goal of manned underwater statIOns, there has 
been a singular lack of research data on defining the sleep requirements of man-in-the-sea. Behaviorally, sleep 
loss and sleep disturbances produce lapses in performance and impairment of short-term memory, either of 
which may endanger the mission or the life of the entire crew of an ocean floor habitat. Interpersonal 
difficulties may also arise as a result of undesirable personality changes caused by sleep disturbances, thereby 
weakening the very root of the minIature society of the ocean floor habitat. Research efforts must be spurred 
on to learn: (1) whether man as an aquanaut may develop new kinds of sleep requirements which differ from 
those of land based man. (2) whether man may also develop serious sleep disturbances, whether we can 
specify the optimal physical and psychological conditions for man's recuperation from fatIgue by adequate 
sleep in the underwater habitat. TektIte I, a nitrogen saturation dIving experiment is used to illustrate an 
attempt to obtain the data necessary to define sleep requirements of man-in-the-sea. (Author) (USGRDR) 

1146. 
NAITOH, P., L.C. Johnson and M. Austin. 

Aquanaut sleep patterns during Tektite I: A 60-day habitation under hyperbaric nitrogen 
saturation. 

Aerosp. Med. 42:69-77; Jan. 1971. 

Four aquanauts lived in the Tektite I habitat at a 43-foot depth of sea water for 60 days under nItrogen 
saturation. The effects of this underwater habitation on quality and quantity of sleep were studied by sleep 
logs for all four aquanauts; and by electroencephalogram (EEG), electroculogram (EOG), and electrocardio-
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gram for two aquanauts on selected nights during the "dive." Sleep was not a problem during the dive. 
Compared to pre- and post-dive records, total sleep time increased during the dive. EEG delta activity, 
recorded from two aquanauts during sleep in Tektite I, was elevated over baseline levels. As the dive 
progressed, time of going to bed shifted to a later hour as did the time of arising in three aquanauts. Sleep logs 
agreed with EEG and behavioral data with respect to hours of sleep. Heart rate during sleep was increased in 
Tektite I compared to pre- and post-dive sleep heart rates. (Authors' abstract) 

1147. 
NAQUET, R., A. Gosset, C. Gosset, D. Dubois and D. Riche. 

L'embolie gazeuse cerebrale par voie carotidienne tentative therapeutique par hyrerbarie. 
[Cerebral air embolism by the carotid route. Therapeutic attempt by hyperbaria . 
Rev. Physiol. Subaquatique Med. Hyperbare 1: 120-122; Oct./Dec. 1968. 

In 36 experiments, using monkeys, air embolisms were treated hyperbarically. It was found, through the 
different techniques of compression and decompression tried, that in the case of this animal, compression 
with air to 6 to 10 ata, lasting one half hour, gave better results than a lesser compression regardless of 
whether the latter was carried out with air or oxygen. It is possible that the poor results obtained with 
hyperbaric oxygen were due to the limitations of duration imposed by the occurrence of oxygen convulsions. 
These findings are considered to be only tentative; further experiments are necessary. (MFW/BSCP from 
authors' summary). 

1148. 
NATIONAL CENTER FOR EXPLOITATION OF THE OCEANS. 

French developments in undersea technology. 
UnderSea Technol. 11: 26-29; Sept. 1970. 

The National Center for Exploitation of the Oceans (CNEXO) was established in 1967 by the French 
Government. In this article, authors from the staff of CNEXO describe the relationship of the Center to 
industry, and its role in evaluating technological equipment such as relay buoys, magnetometers, sonar, 
manned and unmanned submersibles, etc. A 15,00Q-foot diving saucer is in the planning stage. Under con
struction is the lock-out submersible Argyronete, which will contain three compartments - one at surface 
pressure., one at ambient pressure, and a flooding chamber; it will have a capability of operation on the sea 
floor for one week with four divers saturated at ambient pressure. The unique contributions of J.-Y. Cousteau 
are noted. Various current products being developed under COMEX and CEMA include: experiments with 
goats at very high (21OQ-foot) pressures; development of helium decoders; and methods of improving vision in 
the opaque environment. The relative values of all types of dives - compression-decompression dives, surface 
support saturation dives, sea floor habitat saturation dives, and excursion dives are being constantly explored. 
The problem of living at high pressure and working at even higher pressure is now being studied by COMEX; 
the object is to find the highest working pressure that does not require phase decompression to return to the 
living pressure. (MFW /BSCP) 

1149. 
NATSUI, T. 

Respiratory response to arterial H+ at different levels of arterial pC02 during hyproxia or 
hypoxia. 

Pfluegers Arch. 316:34-50; 1970. 

Experiments were carried out In 12 dogs anesthetized with halothane of constant alveolar concentratIOn 
(mean' 0.89%). The ventilatory response to arterial PC02 with hyperoxia was determined in metabolic 
acidOSIS (by infusion of 0.5 N HCI solution). The ventilatory response to arterial PC02 with constant 
hypOXia (about 50 mm Hg artenal P02 ) was determined In both metabohc acidosis and alkalosis (by infUSIOn 
of I M NAHC03 solutIOn). The artenal H+-ventllatlOn response curve was obtained at different constant 
levels of PC02 by simultaneous analysis of the COz-H+ diagram and the pe02-ventiiation response curve 
VentilatIOn in hyperoxla was largely dependent on peo2 If acid-base balance was near normal, but became 
independent of PC02 and dependent on artenal H+ as thiS Increased. It was postulated that thiS was partly 
due to the negative interactIon between PC02 and H+' The H+-ventiiatlOn response curves showed the same 
pattern In hypOXia, but only on the alkalotic Side However, With hypOXia in the range of normal to aCidotic 
condition, control of ventilatIOn was mainly dependent on H+ and Independent of peo2 ; thiS Implies an 
interactIOn between hypOXia and H+ at the penpheral chemoreceptors (Author's summary). 

1150. 
NATURAL ENVIRONMENT RESEARCH COUNCIL 

A report on the research applicatIOns of the submersible "Pisces II" 
London, Published by the Council, Senes C, No.2, 20 p. 1970. 
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For geological purposes many of the functions of a submersible could be met by underwater television with 
drill attached, operated from the surface. However, proper appreciation of underwater geomorphology 
including bed forms can only be made by use of a submersible (or by a diver.) Underwater topography is 
quite different to that on the land surface, and it is of value to be able to see in three dimensions the type of 
rock exposure which is being dealt with m surface sampling operations .... Direct contact with environment 
is essential for studies of distribution and pattern analysis and although this could be accomplished by divers a 
submersible might possibly take samples more efficiently and with more safety. Below the scuba working 
limit (36.5m), the submersible could either be used to take samples using exterior remote-controlled manipu
lators, or possibly as a mobile base where hyperbaric and diver lockout facilities are prOVided .... In the 
oceanographic field, other than for search and recovery operations, it is difficult to find scientific studies for 
which the submersible has clearly an advantage over conventional methods involving either instrument pack
ages lowered from a ship or the use of divers. However, a submersible clearly allows a greater versatility than 
conventional methods and its depth capability and endurance is considerably greater than that of a diver. 
(From authors' summary) 

1151. 
NATURAL ENVIRONMENT RESEARCH COUNCIL 

Underwater acoustics. 
London, Published by the Council, Series C, N. 6, 32p. Dec. 1971. 

The working group appointed to study this subject descnbes underwater acoustics research from baSIC 
research at one extreme to strictly applied mstrument development at the other. Some of the aspects 
considered are non-linear underwater acoustics, high resolution sonar, long range, low-frequency sonar and 
transducers. Current research programs being conducted by the National Institute of Oceanography are listed. 
The emphasiS IS chiefly on fisheries, manne biology and geology and oceanography. (MFW /BSCP) 

1152. 
NAYLOR, M.N., G.D. Sharpe and C.T. Stacey. 

Gingival health in Polaris and conventional submarines. 
J. Roy. Nav. Med. Servo 55:224-228; Winter, 1969. 

This study shows that amongst Polans and conventional submanners there is a similar, low prevalence of 
gingival inflammation. The findings revealed no special problems relation to periodontal health arising from 
service in Polaris submariens undergoing long-term patrols. (Authors' conclusions). 

1153. 
NECAS, E. and J. Neuwirt. 

Response of erythropoiesis to blood loss in hyperbaric air. 
Amer. J. Physiol. 216:800-803; Apr. 1969. 

Exposure of rats after blood loss to 4 atmospheres absolute of air for a period of four days completely 
prevented the stimulation of erythropoiesis which is normally found after the loss of l/lOth of the blood 
volume. After the loss of 1/16th of the blood volume, the stimulation of erythropoiesis was not compeltely 
abolished but was substantially suppressed. Administration of hemolysate from the rats' own red blood cells 
after the blood loss and during the stay in the hyperbaric chamber did not stimulate erythropoiesis. Our 
results do not produce evidence for the existence of an alternative regulatlon mechanism of erythropoieSIS. 
(Authors' abstract). 

1154. 
NEFEDOV, Yu. G., V.P. Savina, N.L. Sokolov and V.E. Ryzhkova. 

Issledovanie mikroprimesei v vydykhaemon chelovekom vozdukhe. 
[Study of the microadmixtures in the exhaled air of man]. 
Kosm. BioI. Med. 3(5):71-77; 1969. 

The air exhaled by healthy people at the age of 25 to 35 was analyzed for contaminants. The analysIs was 
performed usmg gas-liqUid chromatography, paper chromatography, colorimetry and nephelometry. The 
followmg compounds were found: ammonia, aldehydes (formaldehyde and acetaldehyde), ketones (acetone 
and methylethylketone), alcohols (Methanol and eth an 01). , fatty (acetic and formic) acids, carbon oxide, 
methane, ethane, propane, pentane and hexane. Most of the compounds detected were quantitated. Analysis 
of the air exhaled by man may be of significance for the diagnostics of various diseases, study of metabolic 
processess as well as for mnvestlgatlon of atlnosphenc changes in space cabins during long term manned 
flights. [These findings could also apply to underwater habitats). (GAH) (©BA) 
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1155. 
NEFEDOV, Yu. G., V.P. Savina, N.L. Sokolov and V.E. Ryzhkova. 

Investigation of human expired air for contaminants. 
Space Sci. 3:387-391; Sept./Oct. 1969. 

The results of work to identify contaminants present in traces in human expired are described. Individual 
differences were particularly marked in the case of carbon monoxide. Smokers excrete from twice to three 
times as much carbon monoxide as nonsmokers. The concentration of ammonia and amines varied from 0.1 
to 1.92 mg/m. of ketones from traces to 1.05 mg/m, aldehydes from 0 to 0.12 mg/m, alcohols from 0 to 1.3 
mg/m, and fatty acids from 0 to 0.4 mg/m. The concentration of dimethylamine in the expired air was below 
the limit of sensitivity of the method. With a daily pulmonary ventilation of 20 m in 24 h a person excretes 
0.66 mg aldehydes, 7.2 mg ketones, 9.2 mg ammonia and amino compounds, 5.2 mg alcohols, 1.48 mg fatty 
acids, and 220 mg carbon monoxide. The results of gas-chromatographic analysis show that on the average in 
the 24-h period a person excretes 7 mg acetone, 3.8 mg methanol, and 17.2 mg. ethanol (provided that the 
pulmonary ventilation is 20m.) As a result of these investigations, several methods of analysis of human 
expired air have been developed. By means of colorimetry, nephelometry, and paper and gas-liquid chromato
graphy, the following compounds have been identified and quantitatively determined in human expired air: 
ammonia, acetone, methane, ethane, propane, pentane, hexane, methylethylketone, methanol, ethanol, 
formaldehyde, acetic and formic acids and carbon monoxide. (From author) 

1156. 
NEWBERRY, P.D., 1.R. Smiley and W.R. Franks. 

Failure to demonstrate an influence on vigilance degradation by brething gas mixtures 
containing increased oxygen concentration and 4.5% CO2 , 

Aerosp. Med. 40: 1345-1348; Dec. 1969. 

Each of 18 subjects breathed each of six gas mixtures (20%, 45%, and 100% oxygen in nitrogen and the same 
three concentrations of oxygen, each with 4.5% of carbon dioxide in nitrogen) while performing a clock 
watching vigilance test. There was no significant effect on vigilance degradation with time attributable to 
breathing the different gas mixtures. (Authors' abstract) 

1157. 
NEYMAN, I.L. 

Dinamika tsvetnoi osadocjnoi reaktsii kimbarovskomu u rodolazov-glubokovodnikov. 
[The dynamics of Kimbarobskii's color sedimentation reaction in deepwater divers]. 
Voennomed. Zh. (3):78-80; Mar. 1969. 

Klmbarovskii's urine sedimentation test is based on the effect of silver nitrate on the incompletely oxidized 
metabolites in urine. One ml silver nitrate solution is used as a reagent with I ml irine. The intensity of 
sedimentation is measured by a color scale and expressed by numbers 0-100. In normal subjects the test is 
negative. A positive test imdcates some deviation from the norm, but is not specific enough to be used in 
differential diagnosis. The test was used to measure the degree of fatigue m deepwater divers in order to 
determine their requirements for rest. Seventy-three tests were performed on 30 divers before and after 
submersion to 20-100 m. Before the experiment all tests were negative and remained so after submersion to 
20-80 m. However, following submersion to 100 m and over the tests became increasingly positive during the 
first 6-24 hrs. after decompression, after that gradually returned to normal. The intensity of the reactIOn 
mcreased m dlIect ratio to depth. Divers with positive readmgs experienced weakness, fatigue, increased pulse 
rate and elevated blood pressure. The author concludes that the test is useful for the determination of the 
requirements of rest penods between mdivldual deepwater divmg experiences. (OLC/BSCP) 

1158. 
NIAUSSAT, P., P. Servant, 1.-P. Ehrhardt, M. Richard and 1.-L. Duval. 

Reactions cutanees de type allergique observees chez des plongeurs en Polynesie. 
[Skin reactions of the allergic type observed in divers in Polynesia. Probable zoological 

etiology ]. 
Med. Trop. (Marseille) 30: 190-194; Mar./ Apr. 1970. 

AllergiC skm reactIOns were observed among divers who had been scrapmg the bottoms of ships anchored m a 
lagoon at Tuamotu (PolyneSia). Tests made With laboratory ammals (rabbits), usmg water contammg certam 
manne Invertebrates prevalent In the water m questIOn, mdlcated that the Annalldes Serpuhdae might well 
have caused the allergiC reactIOn. (MFW /BSCP) 

298 



1159. 
NIBLOCK, R.W. 

Unmanned, untethered submersible designed for work to 20,000 feet. 
UnderSea Techno!. 11 :4243,76; May 1970. 

A prototype unmanned submersible, Sea Drone I, IS bemg developed by Oceanic Industnes in Seattle. It will 
be controlled acoustically at a range of up to six miles. The hull consists of two 22-inch.-diameter alumnium 
stringers. The outer hull is of glass-reinforced plastic. Buoyancy material is syntactic foam. The sub is 
composed entlIely of already existing equipment. Various automatic failsafe devices insure against its loss. It 
carries a forward-looking sonar, a bottom-looking sonar, and a gyroscope, as well as much other electronic 
equipment. (MFW/BSCP) 

1160. 
NICHOLS, A.K. 

The personality of divers (and other sportsmen) 
In: Lythgoe, J.N. and E.A. Drew, eds. Underwater Association Report 1969. p. 62-66. 

Guildford, England, Iliffe Science and Technology Publications, Ltd. 

The 16 PFQ [16 personality factor questIOnnaire developed by Cattell (1962)J was adminIstered to one 
hundred sub-aqua divers in the North of England. Sigmficant differences from the general populatIOn were 
found on nine of the first-order factors, generally in the directIOn to be expected from partIcipants in sport. 
Second-order factors did not show any great deviation from the mean. The group was divided according to 
length of dIVIng experience. The more experienced divers were not sIgnificantly different from the less 
experienced dIvers on any factor, but tended overall to obtain less extreeme scores. The divmg group showed 
a higher coefficient of similarity with swimmers than WIth climbers. It IS suggested thus that interest in dIVing 
may more often evolve from an mterest in swimming than interest m outdoor purSUIts. (Author's abstract) 

1161. 
NICHOLS, C.W. and C.J. Lambertsen. 

Effects of high oxygen pressures on the eye. 
New Eng. J. Med. 281(1):25-30; 1969. 

This review deals chiefly with physiological and pathological effects of hyperoxia on the retma. The first 
consist of constriction of retinal vessels and of the peripheral visual field, and are not due to irreversible 
chemical toxicity. Pathological effects include both transient results of enzymatic oxygen poisoning and toxic 
effects on chemical systems, physiological mechanisms or anatomic structures that persIst after hyperoxic 
exposure has ended. Except for retrolental fibroplasia, irreversible effects of oxygen on the eye have been 
observed only in animals. After discussing the various effects, such as visual-cell death, retmal detachments, 
cytoid body fonnation and retrolental fibroplasia, and reviewing much of the literature, the author concludes 
that "detailed studies, in both man and laboratory animals, and careful clinical evaluatIon of all persons who 
receive oxygen in toxic doses are needed to elucidate the full spectrum of oxygen effects on the eye and the 
sensitivity of the nonnal and diseased eye to these effects." A bibliography of 62 references is appended. 
(MFW/BSCP) 

1162. 
NICHOLS, C.W., C.J. Lambertsen and J.M. Clark. 

Transient unilateral loss of vision associated with oxygen at high pressure. 
Arch. Ophthalmo!. 81 :548-552; Apr. 1969. 

Transient unilateral diminution of vision was produced by exposure for six hours to 2.0 atmospheres (atIn) of 
inspired oxygen in a symptom-free individual with a past history of retrobulbar neuritis. Two distinct 
processes appear to have been involved in producing the visual disturbance. One IS considered to have been an 
acute expression of oxygen effect on neuronal elements by direct action on enzymes or limitatIOn of nutrient 
flow. A second process IS considered to have been a recrudescence of retrobulbar neuritIs. This case 
emphasizes the need for detailed evaluation of all individuals exposed to oxygen at greater than nonnal 
pressures. (Authors' abstract) 

1163. 
NICHOLS, C.W. and C.J. Lambertsen. 

Effects of oxygen upon ophthalmic structures. 
In: Lambertsen, C.J., ed. Underwater physiology. Proceedings of the fourth symposium on 

underwater physiology, P.57-66. New York, Academic Press, 1971. 

The physiological or reversible effects of breathing O2 at mcreased tensIOn P02 ) consist in a measurable sense 
of constriction of the retinal vessels and constriction of the peripheral visual fields. No changes in VISUal 
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acuity nor in dark adaptation have been noted. The pathological changes involving neurosensory tissues of the 
eye include enzymic derangement, visual cell death, retinal detachment, cytoid body formation, and the 
well-known retrolental fibroplasia. Oxygen effects have also been noted in the cornea and in the lens. In the 
cornea the endothelium showed pyknosis of the nucleus with condensation of the cytoplasm. These changes 
were irreversible. Changes in the lenticular tissue also consisted of pyknosis and nuclear loss in the epithelium 
and were also irreversible. (CWS/BSCP) 

1164. 
NICKELL, E.H. 

Weight considerations for deep submersibles. 
Mar. Techno!. 7: 196-204; Apr. 1970. 

Conventional shallow submersible vehicles depend on the pressure hull for buoyancy, but deep submersibles 
depend on some type of bulk material for buoyancy. As a consequence, the design of very deep submersibles 
requires new considerations on the vehicle weight. The purpose of this paper is to evaluate the many 
parameters which affect the boat weight to see which ones are most influential on total weight. To 
accomplish this objective, a simplified mathematical expression is derived which describes the total weight for 
a deep submergence vehicle. The expression contains both structural and nonstructural weight items. The 
structural items include the pressure capsule, outer hull, foundations and hard tanks. The nonstructural items 
are the equipment, buoyancy material and payload. Each weight item is then examined in detail to determine 
what parameters affect the boat weight. The results show that the greatest weight reduction is possible with 
the equipment This is because the state-of-the-art equipment used for deep submersibles has a weight almost 
equal to three times its displacemnt, and to furnish sufficient buoyancy material in the boat to float such 
equipment results in a large weight penalty. (Mar. Techno!. Soc. J.) 

1165. 
NIINIKOSKl, J., T. Nikkari and E. Kulonen. 

Pulmonary oxygen toxicity: composition of endobronchial saline extracts of rats during 
exposure to oxygen. 

Aerosp. Med. 42:525-528; May 1971. 

Pulmonary oxygen toxicity was studied in rats by exposing them to 90-95% oxygen. one atmosphere for 
24,48 or72 hours. Progressive respirtatory distress and pulmonary edema developed with 48 hours of 
breathing oxygen and 30% of the rats died by the third day. Dry weight of the lung increased linearly during 
exposure to oxygen. Pulmonary surfactant was extracted by endobronchial washing with saline. During the 
first two days of oxygen inhalation the composition of phospholipids in the extract was normal, but during 
the third day an unusual phospholipid, tentatively identified as a phosphatidyl dimethylethanolamine, 
appeared in the thin-layer chromatograms. No lipid peroxides were observed in the surfactant during 
breathing of oxygen. When pulmonary edema occured, a simultaneous increase was noticed in the amounts of 
deoxyribonucleic acid, lipid phosphorus, protein, nitrogen and hexosammes in the endobrochlal extracts. The 
most sensitive indicators of oxygen-induced pulmonary damage were the amounts of collagen hydroxyproline 
and uronic acids, which increased sharply after 24 hours of oxygen breathing. There is supporting evidence in 
the literature that the primary oxygen-Induced cellular lesion in the lung IS formed in the endothelial cells of 
capillaries, leading to increased permeability of capillary lining. The resulting exudation enters the alveolI and 
washes the surface-active matenal from the alveolar walls. (Authors' abstract) 

1166. 
NIKOLAEV, V.P. 

Conditions for the growth and compression of gas bubbles in body physical systems and tissues. 
Space BioI. Med. 4(5): 110-118; 1970. 
(JPRS 52121) 

PeculIarIties tYPiCal of the behaVIOr of gas bubbles 10 physical systems and livmg tissues are deSCrIbed. The 
problem of bubble statics IS emphasized. Absolute stability of a single bubble in a superstaurated solution of 
small volume IS demonstrated theoretically. The effect of bubbles formed 10 the tissue dUrIng decompressIOn 
on the elIminatIOn of inert gas from the tissue IS qualItatively evaluated. The change 10 the initial distrIbution 
of mert gas 10 the body brought about by bubble transfer is discussed. It IS concluded that the resorption of 
"wanderIng" bubbles settling 10 poorly perfused tissue can be accelerated only by means of body recompres
sIOn to a pressure exeedmg the mltlallevel. (Author's abstract) 

1167. 
NIKOLAEV, V.P. 

Formation of gas bubbles in supersaturated solutIOns and III the living organism during 
decompression. 

Space BioI. Med. 3(5):78-87; 1970. 
(JPRS 49533) 
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Basic characteristics of gas solutions within fluids are discussed and the mechanisms of bubble formation in 
supersaturated solutions and in body fluids during decompression are described. The new data obtained with 
respect to the structure of fluids suggest a hypothesis of the origin and nature of gas nuclei in fluid. The 
theory of the bubble nucleation mechanism in a living organism is discussed. (Author's abstract) 

1168. 
NINOW,E.H. 

Undersea medicine 
Aerosp. Med. 42:691-692; June 1971. 

In this report of the Undersea Medical Society the president, Dr. Ninow, notes that the 42nd Annual 
Scientific Meeting of the Aerospace Medical Association was the occasion of the fifth aniversary of the 
founding of the Undersea Medical SocIety. The subject of the scientific session of this meeting was "An 
international open decompression data bank". The discussion stressed the potentIal application of electronic 
data processing and information management systems to the development of effective decompressIOn 
procedures. Dr. C.l. Lambertsen, who opened the discussion, stressed the need for the development of an 
international decompression data bank. (MFW/BSCP) 

1169. 
NOBLE, J.F. 

Personnel and training requirements for the Deep Submergence Rescue Vehicle (DSRV). 
Nav. Personnel Res. Develop. Lab Rep. WRR-71-13, 37p., Oct. 1970. 
(AD-715103) 

The report is concerned with the identIfication of personnel and training reqUIrements for the Deep Submer
gence Rescue Vehicle (DSRV). Information will be utilized in establishing subsequent training courses and the 
initial training site for ASR-21 and ASR-22 personnel. (Author) (USGRDR) 

1170. 
NODDIN, E.M. 

The relationship of background variables to attrition in Basic Enlisted Submarine School. 
U.S. Nav. Submar. Med. Cent. Rep. 597, 20p. Sept. 24,1969. 

The purpose of this study was to Investigate the predictive relationship between sclected items of bIOgraphical 
data and psychologIcal attrition ill Basic Enlisted Submarine School, at the Naval Submarine Base at Groton, 
Connecticut. The drop, or attrition group was characterized: (1) by a higher incidence of parents with a 
l.istory of divorce or separation; (2) tended to be from lower SOClo-economlC families, with less educated 
parents; and (3) their mothers were more lIkely to have worked full-time. Moreover, in high school, the drops 
made lower grades, held fewer elective offices, had a higher incidence of playing hooky and being expelled 
and had a different preference for school subjects. Finally, the drop group indicated that they had more 
personal problems, both at the time of enlistment into the Navy and at the tIme they entered Submarine 
School, had less self-confidence and started smoking at an earlier age. The results of this study indicate the 
value of bIOgraphICal Information of this kind In the Identification of potentIal Submarine School drops. 
(Author's abstract). 

1171. 
NOLTE,H. 

Histologische Aspekte zum Problem der Sauerstoffintoxikation. 
[Histological aspects of the problem of oxygen toxicity] . 
In: Uberleben auf See. II. Marinemedizinisch-Wissenschaftliches Symposium in Kiel, May 4/5, 

1968, p.139-149. Mannheim, Boehringer, n.d. 

As a result of exposure to pure oxygen at 6 to 8 atm pressure, several rats suffered tonic-clonic convulsive 
attacks. Microscopic examination revealed cellular changes in the central nervous system. The cntical question 
IS whether these changes were: (1) damage due to hypoxia as a result of the lung damage accompanying 
oxygen toxicity, (2) the effect of the convulsions, or (3) directly caused by the hyperoxia. The conclusion 
was that, despIte prevention of lung edema and suppression of convulsions, In certaIn regions gangliar cell 
changes dId occur. The author attempts to relate these results to those of others who have studied the 
pathogenesis of oxygen toxicity. (TU/BSCP) 

1172. 
NOLTE, H., H. Poser and K. Von Schnakenburg. 

Hirngewebsveranderungen bei experimentaller Sauerstoffintoxikation. 
[Brain tissue changes in experimental oxygen intoxication]. 
Acta Neuropath. 14:312-325; 1970. 

HistologIcal alteratIOns In the nerve cells of the rat's brain and SPInal cord were observed one hour after a 
generalized tonoclOnIC convulsion brought on by hyperbaric oxygen exposure. To the typical predilection 
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sites for changes induced by oxygen at high pressure belong the fonnatio reticularis, the colliculus inferior, 
the nucleus cochlearis and the corpus mamillare. These lesions are not the effects of the in part severe 
breathing disturbances simultaneously observed, nor are they the result of convulsion, but are with great 
probability morphologically visible signs of the disturbance of cellular metabolism brought about by the 
experimental hyperoxia. The particular localization of these findings allows a certain a priori conclusion to be 
drawn as to the developmental mechanism of the central nervous and pulmonary symptoms of intoxication -
so far as these are induced centrally. In regarding the developmental process of the oxygen convulsion (Paul 
Bert effect) great importance must be attached to the fonnatio reticularis and in particular to the lower 
quadrigeminal group in correlation with neurophysiological examinations. (English summary). 

1173. 
NORMAN, D.A., R. Phelps and F. Wightman. 

Some observations on underwater hearing. 
J. Acoust. Soc. Amer. 50(2, Pt. 2):544-548; 1971. 

The relative role of bone conduction and tympanic conduction. in underwater localization and detection by 
humans was examined. Divers were placed underwater with various parts of the skull and outer ear covered 
with neoprene foam (an insulator of sound). The thresholds and localization accuracy were measured. Sound 
conduction through the ear canal (tympanic conduction) appears to play only a minor role in the detection of 
sounds 1000 Hz and higer but it was very important for localization. (©BA) 

1174. 
NORMAN, J.N., J. MacIntyre, R.R. Ross and G. Smith. 

Etiological studies of pulmonary oxygen poisoning. 
Amer. J. Physiol. 220:492-498; Feb. 1971. 

The pattern of lung changes caused by giving rats and mice oxygen at 2 Ata (atmospheres absolute) pressure 
to breathe for various periods of time was found and graded in tenns of mortality and macroscopic and 
microscopic lung appearances. The modification of this picture caused by adding nitrogen at 1 atm pressure 
and then carbon monoxide at 1 atm pressure to the oxygen at 2 atm breathed was next found in order to 
distinguish between local effects of oxygen on the lungs and the pulmonary effects of generalized hyperoxia. 
The addition of nitrogen delayed the onset of pulmonary changes whereas carbon monoxide failed to modify 
the picture significantly. (GR) (IAA) 

1175. 
NORTHROP, J., W.C. Cummings and M.F. Morrison. 

Underwater 20-Hz signals recorded near Midway Island. 
J. Acoust. Soc. Amer. 49(6, Pt.2):1909-191O; June 1971. 

From time to time, strong underwater acoustic signals with frequencies near 20 Hz have been recorded from 
hydrophones m nearly all oceans. Further details, such as source level, wavefonn, and movement, are not so 
well known. These signals may be diVided into two main clases: short (-1 sec) and long (up to 35 sec.) 
emiSSIOns of sound at or near 20 Hz. We describe some low-frequency long signals that were recoded on 
hydrophones near Midway Island, thus providing a further example of these interesting phenomena. The slow 
(-1 knot) meandering of the source, its relattvely high sIgnal level (""70 db re 1 dyn/cm2 at I yd) and low 
frequency (23-25 Hz) suggest a large bIologIcal source. (Mar. Techno!. Soc. J.) 

1176. 
NORTHWAY, W.H., Jr., R.C. Rosan, L. Shahinian, Jr., R.A. Castellino, M.T. Gyepes and T. 

Durridge. 
Radiologic and histologic investigation of pulmonary oxygen toxicity in newborn guinea pigs. 
Invest. Radiol. 4(3):148-155; 1969. 

The hypotheSIs that pulmonary oxygen toxiCIty IS radiographIcally demonstrable was tested by senally 
radIographing 23 newborn gumea pigs mamtamed m a 96 to 100% oxygen envuonment at normal atmospher
IC pressure. All anunals dIed in the mcreased-oxygen envuonment by SIX and '/z days. Nineteen showed 
charactensttc radIOlOgiC progressIOn of dIsease to death. Graded hIstologIC changes m the lungs, partICularly at 
the bronchIOlar level, correlated strongly WIth the duratIOn of 96 to 100% oxygen exposure (correlation 
coeffiCIent, 0.90, P<o.OOI). Duratton of life m 96 to 100% oxygen was duectly related to buth weIght, but 
not to sex. Seventeen control newborn gumea pigs mamtamed m room au showed no radIOlogIC eVIdence of 
dIsease and mlmmal hIstolOgiC changes (©BA) 
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1177. 
NOSSEIR, S.B. and S.K. Takahashi. 

Mark I deep dive system - experimental stress analysis. 
Nav. Civil Eng. Lab. Rep. NCEL-TN-1146, 20p. Feb. 1971. 
(AD 722 315) 

The investigation is concerned with the structural safety of the mating flange assembly and the turnbuckle 
tie-downs of the Mark I Deep Dive System. Various parts of the system were instrumented to measure the 
strains induced by the ship motion. Test results lead to the following conclUSIOns: (a) the clamp screw, which 
controls the movement of the mating flange, needs to be redesigned, and (b) a procedure be established for 
the evaluation of the stresses due to the onginal tightenmg of the turnbuckle tie downs. (Authors' abstract) 
(GRA) 

1178. 
NOURRIT, P. 

Les barotraumatismes cochleaires. 
[Cochlear barotrauma] . 
Rev. Physiol. Subaquatique Med. Hyperbare 2(1):24-29; 1970. 

The author descnbes clinical and audiometncal findings in thuty cases of cochlear barotrauma in deep-sea 
divers. Following this, experiments were carried out with guinea pigs in hyperbaric chambers. Histological 
examinations of the animals' cochlea demonstrated injunes of an essentially vascular type. Although the 
conditIOns of the experiments with the gumea pigs are not stnctly parallel to diving conditIOns, they demon
strate the fact that the structures of the mner ear are extremely sensItIve to pressure variations. It is difficult 
to explain, however, the pathogemc mechanism of the sudden deafness that sometimes occurs during divmg. 
(MFW/BSCP from author's abstract and conclUSIOn). 

1179. 
NOVOSELOV, V.P. and R.A. Shus'. 

Neadekvatnye vegetivnye reakstii pri vodolaznykh spuskakh. 
[Inadequate vegatative reactions during diving training] . 
Voennomed. Zh. (1):72-74; Jan. 1969. 

This is a report about adverse vegetative reactions resulting from diving exercises in the course of sailor 
traimng. In the present experiment a group of young sailors, equipped with mouthpiece-connected oxygen 
tanks, were submerged to 1.5 m the temperature of the water in the tank ranged between 18° and 25°C. In 
some of the sailors adverse reactions appeared within minutes after submersion: severe headache, nausea, 
respiratory arrhythmia, accelerated pulse rate, elevated blood pressure and minor ocular disorders. The 
symptoms observed were initially attributed to the toxic effect of oxygen, however, in the author's state
ment, m 90% of the cases oxygen intoxication could be definitely excluded. The authors attnbute the 
observed vegetatIve disorders to the madequate response of the orgamsm to the conditions of the diving 
experience. The effect of oxygen breathing, the stimulative action of the water on the receptors of the facial 
skin and nasal mucosa, combined with emotional factors (excitement, apprehension, and fear before the first 
diving expenence) contribute to the symptoms. The authors conSider the irritation of the nasal mucosal 
receptors as the most Important factor. As preventive measures they recommend the weanng of a tight-fitting 
mask for the protection of the nasal mucosa from contact with water. They also suggest that psychological 
conditiomng of the student sailors would help them to adjust to the stress of underwater trammg 
(OLC/BSCP) 

1180. 
NUSPL, P.P. 

StochastiC processes With applications to underwater acoustics. 
Ann Arbor, Mich., Mich. Univ. Cooley Electronics Lab., Rep. TR-204, 214 p. July 1971. 
(AD 729 059) 

Some models for nonstatlOnary stochastiC processes with time-varying autocorrelation matrices are presented 
and applied to real data processes. As probability distributions are complete statistical descriptIOns of a 
random variable, the fundamental problems are to find conditional distributions for the process x given 
observations y m a time mterval. The Markov condition and the Gaussian distributIOn are assumed for the 
process x. Presuming knowledge of the model parameters, the solutions have been stated as the Kalman-Bucy 
equations. The model parameters consist of the state-transItion matrix, the dnvmg nOise covariance matnx 
and the observatIOn noise covariance matrix. A class of linear filters and digital processors, which have Simple 
computer implementatIOn is presented. The data acqulSltion consists of simultaneous processmg of 
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hydrophone outputs to produce signal power and noise power measurements of underwater acoustic recep
tions. The study shows that the signal power process is apparently second-order stochastic and that the 
second order model is adequate as a smoothing and prediction ftlter. The noise process has shipping and 
biological noise which make effective modeling difficult; by selective elimination of such observations a study 
of ambient ocean noise is possible. The models are useful in studying these nonstationary stochastic processes 
(Author) (GRA) 

1181. 
OGAWA, S., Y.Osada, K. Maekawa, K. Yoshihama, Y. Watanabe, T. Ooishi and K. Kawasadi. 

On the development of body characteristics and physical fitness in girls of Ama (female 
divers)-families in comparison with those of urban and rural families in Onjuku Chiba. 

Bull. Inst. Pub. Health 18(2):57-68; 1969. 

Significant superiority of Ama group in their physical and physiological functions to the group of farmers' 
wives was previously reported and was assumed to be resulted from the professional adaptation and/or from 
their protein rich diet. In this study, body characteristics and physical fitness of Amas' daughters (group I) 
8-16 yr old were determined and compared to those of urban (III) girls with same ages living in Onjuku in 
order to confirm the above assumption. Group II consisted of daughters of business men and merchants and 
III of farmers. All three groups gave values almost equal to the standards for whole country reported by the 
Ministry of Education in 1967. As a whole group I had the highest and III had the lowest average for all age 
subgroups in both body characteristics and respiratory functions even after the latter were corrected for body 
size. Such group difference was also found out in several physical and exercise tests. The girls of Amas' 
families seem to have grown up faster than other groups because of their protein rich diet and other living 
conditions. Since the difference in physical and physiological characters, which existed between Amas and 
female farmers, was much larger than that between groups I and III, professional adaptation achieved after 
their school age may be another important factor in the excellent phYSical fitness of Ama-group. (SB) (©BA) 

1182. 
O'HIGGINS, J.W., J. Guillen and J.A. Aldrete. 

The effect of helium inhalation on asphyxia in dogs. 
J. Thorac. Cardiovasc. Surg. 61(6):870-874; 1971. 

The influence of a He-02 mixture on the survival of dogs following sudden asphyxia was compared with that 
of air, 100% O2 and a N20-02 mixture. He did not increase the survival time in these dogs over those of the 
other groups and 100% O2 was the most effective agent. The presence of He per se failed to prolong the 
electrical activity of the myocardium following asphyxia. The duration of this activity was related to the pH 
of arterial blood taken at the time of cardiac arrest, but it was not related to the blood gases taken at the 
same time or to the nature of the gases inhaled. (~A) 

1183. 
OHIWA,H. 

Adaptive change in ventilation to increased work of breathing at scuba diving. 
In: Aerospace Medical Association. Preprints of scientific program, 1970. 
Annual scientific meeting, St. Louis, April 27-30, 1970, p. 44-45. Published by the Association. 

From thiS study It can be concluded as follows: the change of ventilatory pattern might be due to an adaptive 
change of ventilatIOn in well trained divers because they can restrict their ventilation agamst the estimated 
increase of the ventilatory work under the pressure concerned, and at the same time the decreased respiratory 
rate IS the optimum one with relatIOn to the ventilatory effort. The adaptive change of ventilation which 
results in the minimum alveolar ventilation may consequently cause carbon dioxide accumulation immediate
ly after the diving in the scuba divers, even at shallow depth. (From author) 

1184. 
OHRESSER, P., J. Tassy, J.F. Amoros and J. Dor. 

Les accidents de plongee (A propos de 75 observations recueillies en 3 ans). 
[Diving accidents. Concerning 75 observations made in 3 years]. 
Bull. Medsubhyp 6: 31-34; Oct. 1971. 

Among 75 divers and caisson workers, 77 aCCidents were recorded: 58 cases of decompressIOn Sickness (32 
bends and 26 medullary mjuries), 18 compressIOn disorders and seven others. Chief cause IS failure to observe 
safety rules and decompressIOn tables. In the case of cerebral pressure aCCidents, Immediate recompressIOn to 
4 ATA will reduce the cerebral bubble and permit circulatIOn. Epileptic cnses, which occur at 2.8 and 2.2 
ATA, can be prevented by use of diazepme, and oxygen stoppage. Pneumothorax IS rare and usually sponta
neously cured. Two tables of recompressIOn have been used m treatment of bends; the GERS schedule IS of 
much longer duration than that of Workman. Three cases of decalCification were discovered radIOlogically m 
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divers who had had bends. In dealing with neurological accidents, rheomacrodex corticoids and calciparine 
have been used in conjunction with hyperbanc oxygen. Persistance of neurological disorders requires repeated 
seSSIons of pressure therapy of two hours, twice a day, at 2.5 AT A. The authors note that the majority of 
decompression accidents occur among those who learned diving before 1960, and thus did not benefit from 
the IIllprovement in training brought about by the diving clubs. (MFW/BSCP) 

1185. 
OHRESSER, P., 1. Tassy and I.-F. Amoros. 

Le traitement de la maladie de decompression. Bilan de quatre annees d' activite du service 
d'hyperbaria de l'hopital Salvator a Marseille. 

[The treatment of decompression sickness. Summing up of four years of activity at the hyper
baric facility of the Salva tory Hospital at Marseille J. 

In: L'Huillier, 1.-R., ed. Medecine de plongee. Gaz. Hop.35: 1045-1 046,1 049; Dec. 20, 1971. 

The facility which consists at present of one multIplace chamber, treated approxlillately 20 cases of decom
pression a year, about equally divided between bends and medullary disorders. In general the A and B tables 
of GERS were used; in three cases table C was used. In some cases the Workman tables were used; these 
require only 135 min. as opposed to five hours for the GERS tables. The Workman tables entail some nsk of 
hyperoxic crises. In the case of three divers who had previously suffered articular accidents radIOlogical 
pictures of decalcificatIOn were seen. It IS thought that "chronic arthropathies" represent mstances where 
bends have not been treated or have been poorly treated. Most of the paraplegic cases were transported m a 4 
ATA monoplace chamber. The authors believe that this practice IS undesirable, because of the discomfort 
mvolved, because of delay, because the recompression to 4 AT A frequently masks symptoms. Transport m an 
ambulance under nonnobaric oxygen is considered preferable for distances up to 100 km and a helicopter at 
low altitude for distance of over 200 meters. Between these two, the transport CaIsson IS useful. In the case of 
neurologIcal disorders, the GERS table C was used. EpileptIc crises occurred in three cases, which promptly 
responded to treatment. Eleven cases of severe abdominal pain occured at the 36th hr; subsequently the 
duration was reduced to 30 hr. Rheomacrodex and strong doses of corticoids were admmlstered to correct 
coagulation disorders and fat emboli; heparin was found to be of little efficacy. All paraplegics treated, except 
one quadriplegic, were apparently cured. (MFW/BSCP) 

1186. 
OKUBO, Y. 

Physiological changes caused by scuba diving at Lang Hovde, Antarctica in February 1968. 
Antarctic Rec. 38:37-45; 1970. 

One skm diving and four scuba divings were made by two members of the ninth Japanese Antarctic Research 
Expedition on 2 Feb. in 1968 for surveying benthos. They dived about 10 m at LangoHovde, 20 km south 
from Syowa Station, Antarctica. Air and surface water temperatures were about 0 C. Neoprene double 
wetsuits of 5 mm and 6.5 mm in thickness, covering the whole body except the face, were used. It took 49 
min in total. The pulse at the end of skin diving recorded 13G-140Imin. One diver lost 2 kg weight after diving 
and the other showed no change. Erythrocytosis, eosinopenia (91% and 72%) and lymphopenia caused by 
stress were observed. There were no remarkable physical changes except for mild epistaxis and light headache 
soon after diving. (GAH) (©BA) 

1187. 
OLIVER, 1.H., 1.M. Little and 1.H. Pirch. 

Strain differences in CNS and lethal effects of hyperbaric oxygen in mice. 
Proc. Soc. Exp. BioI. Med. 132(2):666-669; 1969. 

Four strains of mice were tested for their response to the toxic effects of HBO. The order of strain sensitIVIty 
as measured by vanous parameters was mCldence of c10mc convulSIOns, C3H/anf > C57 BL/6 > HA/icr > 
CF-l; inCidence of tomc convulsions, C3H/anf > HA/Icr > C57BL/6 > CF-l; time to onset of clonic 
convulsions, C3H/anf ~ HA/icr > C57BL/6 > CF-l; and sUIVIval tIme, C3H/anf ~ HA/icr C57BL/6 ~CF-l. 
The results of this study clearly demonstrate Significant straIn differences in the response of mice to HBO. 
(©BA) 

1188. 
OLIVER, 1.H., 1.M. Little and 1.H. Pirch. 

Effect of reserpine and other drugs on the CNS and lethal effects of hyperbaric oxygen in mice. 
Arch. Int. Pharmacodyn. Ther. 183(2):215-223; 1970. 

Mice were exposed to hyperbaric O2 (HBO) at 4 atrn abs for 300 min. Reserpine increased the incidence of 
tomc convulsions and decreased the time of onset on convulsions and survival time. Alpha-methyldopa did 
not change the response to HBM. Tranylcypromine counteracted the effects of reserpme. Diphenylhydantoin 
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and phenoxybenzamine prevented the occurrence of tonic convulsions in reserpine-treated mice, but did not 
affect the incidence of clonic seizures or survival time. Diphenylhydantoin (25 mg/kg) and phenoxybensa
mine did not significantly alter the time of onset of clonic seizures. Aipha-methyltyrosine and p
chiorophenylalanine did not significantly alter the response of reserpine-treated animals. (CMM) (©BA) 

1189. 
OLIVIER, I.-C. and F. Demard. 

Effets sur l'audition d'un sejour en atmosphere comprimee d'helium. 
[Effects on the audition of a sojourn in a helium compressed atmosphere 1 . 
Rev. Physiol. Subaquatique Med. Hyperbare 2(1):30; 1970. 

This experiment is concerned with two male subjects who spent five days in a helium atmosphere of 12 ata. 
Control audiograms were madebefore compression and again at 6 atmospheres. The second showed no 
significant modification. At 12 ata, a hypoacousis of transmission of the entire sound spectrum, increasing 
toward the lower frequencies, was observed. Examinations made in a sound-proof chamber, at the conclusion 
of the period spent at high pressure, a slight residual hearing deficiency in the high frequencies was noted. 
This can be attributed to several possible causes: (1) helium itself; (2) the effect of pressure on the cochlea; 
(3) a vascular disorder due to a slight decompression accident that required a short period of recompression, 
or (4) a common traumatism of sonority, suffered at the time of recompression or caused by the loud sound 
made by the gas leaving the ear canals. (MFW /BSCP) 

1190. 
O'NEILL, W.J. 

A study of the breathing hydrostatics of various bag-type diving apparatuses and description of 
the two-valve toroidal and Abalone back-mounted design. 

In: Equipment for the working diver. Symposium proceedings, February 24-25, 1970, 
Columbus, Ohio, p. 183-211. Washington, D.C., Marine Technology Society, 1970. 

The Abalone back-mounted diving gear - a tethered, semi-closed circuit, mixed-gas apparatus - was named 
after the mollusk of that name in view of the similarity in "packaging"; the equipment is encased in a hard 
shell with soft breathing bags against the diver's back. The new design evolved from the need to minimze the 
amount of non-productive energy expended by a diver. Even under ideal conditions, undersea work is 
enervating, and divers have always expended considerable energy in "fighting" their equipment. For too many 
years, the only compensation for inadequate equipmen t deSign has been the energy and stamina of divers, and 
these qualitIes have tended to retard the development of equipment which requues less expenditure of 
energy. The Abalone back-mounted diving gear is not definitIve in this regard, but does represent an advance 
and offers other advantages over traditional equipment. DeSign Simplifies donmng and doffing, reduces the 
dry carrYIng burden, facilitates handling and storage, and increases SWimmIng stability. Tnm charactenstics 
are Improved through bringing the center of buoyancy and the center of gravity closer together. Neutral 
buoyance at three-quarters bag level means that the diver has to wear, at his waist, only such weight as IS 
necessary to compensate for suit buoyancy, thereby couples which tend to tip a diver out of positIon are 
removed. The deSign proVides for better placement of breathing bags and the exhaust valve. Of special interest 
IS the position-sensitIve feature of the exhaust valve called the "cardIOid" valve. ThiS new development 
reduces the magmtude of pOSitive pressure breathing to which a dIVer, In some pOSitIOns, would otherwise be 
subject. Thus, dIVer energy IS conserved in some degree. With traditional apparatus, In some pOSitIOns a diver 
can encounter about SO centImeters of water (CMH20) hydrostatic resistance to exhalatIOn. With the 
Abalone back-mounted dlVlng gear, and Its cardIOd valve, thiS is reduced to about 24 CMH 20. A truly 
sigmficant reduction, to about 7 CMH2 0, can be achieved With a tow-valve troOidal bag apparatus. However, 
the front-mounted portIOn of thiS configuration would create some disadvantages which were Inconsistent 
with the most Immediate developmental reqUIrements. Consequently, thiS system has not reached the 
development stage of the Abalone back-mounted dlVlng gear, although the concept IS beIng reduced to 
practIce (Author's abstract) 

1191. 
aNa, H., J.R. O'Reilly and L.M. Herman. 

Underwater distance distortIOn wlthm the manual work space. 
Hum. Factors 12(5):473-480; 1970. 

An expenment was conducted to measure apparent distance of a target wlthm am)'s length above water and 
under water. Eight cxpenenced divers and elgh t novice divers weanng facemasks mdlcated apparent distances 
by reachIng responses. The viewIng conditIons were (1) a target and a subject In alI envlIonment, (2) a target 
In water but a subject In alf, and (3) a target and a subject under water Apparent distance were smaller In 
conditions (2) and (3) than In (I) ThiS difference IS 111terpreted as beIng due to the dISSllnIlar convergence 
and accommodatIOn requlIement, m the vanous conditIom There was httle difference between the 
expcnenced and novice dIvers. (© HA) 
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1192. 
aNa, H. and J.P. O'Reilly. 

Adaptation to underwater distance distortion as a function of different sensory-motor tasks. 
Hum. Factors 13:133-140; Apr. 1971. 

Adaptation to underwater distance distortion was investigated as a functIOn of three sensory-motor tasks and 
exposure time. The tasks differed in terms of the extent to which ViSUal feedback during the reaching 
response was provided. Eighteen experienced divers served as subjects. Each subject performed the three 
sensory-moto; tasks and also observed another subject performing the tasks. Underwater distance perception 
was measured after each sensory-motor task and observing period. Adaptation occurred when the subjects 
performed the tasks but not when they were observing. The different sensory-motor tasks produced different 
amounts of adaptation. An argument is made that visually predirected reaching responses (no feedback) 
would produce greater adaptatIOn than Visually guided (feedback) reaching responses. (Author's abstract) 

1193. 
O'REILLY, J.P. 

Adaptation to visual displacement through a water-air interface. 
Honolulu, Univ. Hawaii, Thesis, 120p. Sept. 1969. 

PrevIOus research on the accuracy of distance estimation of targets Viewed through a water-glass-alI Interface 
(such as through a diver's facemask) has been Inconsistent With effects predicted from optICal prinCiples 
Involved. Emphasis was on the amount and types of adaptation occurring after adjustIng for the effects of 
distortion at close (arm's reach) distances. The recoding of sensory processIng systems underlying adaptive 
performance was mvestigated With reference to existing prismatic distortion results. Distance estimation was 
utilized as the dependent measure, With consideration given to the function of oculomotor cues from accomo
datIon and convergence .... Comparison of working and non-working hand responses on the after-effect 
measurements provided an mdlcation of ViSUal vs. propnoceptive adaptation. Results showed that experienced 
divers adapted with both workmg and non-workIng hands. NOVice divers exhibited adaptatIon only with then 
working hand during the adaptatIOn seSSIOns, but showed some evidence of non-working hand adaptatIon 
during the expenmental phase. ImtIally, workIng hand responses did not differ for the two experience group, 
while expenenced divers demonstrated slgmficantly more adaptatIOn With then non-working hand than did 
the novices. Expenenced divers slgnifican tly increased adaptatIve respondmg With workmg and non-workIng 
hands over time, while novice performance did not change after the second 12 minute practice sessIOn. The 
results were taken as eVidence of Visual adaptatIOn by subjects experienced in performing In the distorted 
environment, and propnoceptive adaptatIon for inexperienced subjects. (From author's abstract) 

1194. 
ORSI, E.V., R. Mancini and J. Barriso. 

Hyperbaric enhancement of coxsackie virus infection in mice. 
Aerosp. Med. 41: 1169-1172; Oct. 1970. 

Sixteen day old female CFW mice were inoculated intraperitoneally with either 0.25 ml of saline, unInfected 
HEp-2 supernatant or similar supernatant contaInIng about 1.5 x 106 TCD50/ml of Coxsackievlrus B-1. Some 
mice received these Inoculations prior to exposure to 100% oxygen at 3 atmospheres absolute for 15 minutes 
followmg hyperbanc exposure. Other Infected mice were kept at a normal atmosphere. Appropnate 
uninfected hyperbaric and normal pressure controls were included. By 72 hours twice as many hyperbaric and 
infected mice died than with infectIon alone. Virus assay of heart and brown fat also disclosed significantly (P 
= 0.02) greater amounts of virus with hyperbansm provided that infectIOn followed oxygenation. Exposure of 
the host to hyperbaric oxygen before mfection not only exacerbates Virus Induced host pathology but also 
enhances virus synthesis. (Authors' abstract) 

1195. 
ORZECHOWSKI, G. 

Neuere Erkenntnisse in der PhyslOpathologie der Sauerstoffvergiftung. 
[New developments in the phySIOpathology of oxygen pOIsoning]. 
In: Uberleben auf See. II. Marinemedizinisch-Wissenschaftliches Symposium in Kiel. May 4/5, 

1968, p.123-137. Mannheim, Boehringer, n.d. 

Experiments on rats have shown that the parttal pressure of oxygen \';a~ JJc key to survival. In a pure oxygen 
atmosphere, the lungs of mice showed no histological changes after 24 hours Then blood discharges begIn to 
occur In the lungs accompanied by edema and clots in the spleen. Humans held in 90 percent O2 for 24 hours 
became Sick. The condition of the hemoglobIn was the basis of explanations to account for the symptoms 
Humans can tolerate 3 atmospheres O2 for only SIX mInutes. The experimental results suggest a metabohc 
effect as the cause of oxygen poisoning. One eX,flanatlOn is a stImulus by oxygen of the warmth regulatIOn 
centers SInce temperature drops approachmg 10 have been observed. An alternatIve explanatIOn is the effect 
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of O2 on enzymes; the deactivation of SH-enzymes clearly plays an important role. Numerous experiments 
are cited. Other theories involving C02-congestion and the endocrine tissues are considered. Finally, various 
factors relating to clinical practice are discussed. (TU/BSCP) 

1196. 
OSBORNE, C.K., L.H. Brubaker and C.E. Mengel. 

Effects of hyperoxia on white blood cells. I. In vivo changes in the total white blood cell counts 
of normal rats. 

Aerosp. Med. 41: 1176-1179; Oct. 1970. 

Hyperbaric oxygen (OHP) has been shown to cause RBC damage and lysis. In the present studies we 
examined the effect of OHP on the WBC. Adult male Sprague-Dawley chow-fed rats were exposed to 100% 
O2 (OHP) or room air (AHP) at 4 atm. pressure for 90 min. Rats exposed to OHP showed a significant 
decrease in total WBC count from 13,520/mm3 to 9,180/mm3. In contrast rats exposed to AHP had no 
significant change (13,040 to 11,360). The absolute granulocyte count showed no significant change, but the 
absolute lymphocyte count declined significantly in rats exposed to OHP (911,900 to 6,600) in contrast to 
those exposed to AHP (11,000 to 9,500). Neither OHP or AHP resulted in hemolysis. Splenectomy and/or 
administration of vinblastine sulfate had no influence on these changes. Rats given hydrocortisone showed a 
lymphocyte decrease of similar magnitude to those exposed to OHP. Adrenalectomy abolished the decrease in 
lymphocyte count caused by OHP. These data demonstrated that rats exposed to hyperoxia (and not 4 atm. 
pressure alone) show a decrease in the total WBC count This decrease is a selective effect on the absolute 
number of lymphocytes. The results are consistent with the hypothesis that OHP causes a reduction in 
lymphocyte count by a stress response mediated by adrenocorticosteroids and not by a direct toxic effect on 
the cell. (Authors' abstract) 

1197. 
OSIPOVA, M.M. and A.G. Dianov. 

Effect of inert gases on the animal body accompanying high CO2 concentrations and high 
ambient temperatures. 

Space BioI. Med. 5: 12-20; June 17, 1971. 
(JPRS 53,388) 

The physiological effect of helium-oxygen and argon-oxygen atmospheres containing 10 percent C02 on the 
animal body (white rats) was studied at different ambient temperatures. In the temperature range 22-26°C 
the hypercapnic helium-oxygen atmosphere produced a marked cooling effect, whereas the SImilar argon
oxygen atmosphere exerted no noticeable effect. At 40°C animal heat exchange remained unaltered in all the 
atmospheres tested. The body temperature was found to be closely correlated W1tlt tlte heart beat of tltese 
animals. (Authors' abstract) 

1198. 
OVERFIELD, E.M., H.A. Saltzman, J.A. Kylstra and J.V. Salzano. 

Respiratory gas exchange In normal men breathing 0.9 per cent oxygen in helium at 31.3 Ata. 
J. Appl. Physio!. 27:471-475; Oct. 1969. 

In five healthy men breathing an oxygen-hehum atmosphere at an equivalent depth of 1,000 ft. (31.3 Ata), 
Ve (expired volume) ranged from 9.2 to 13.1 hters/min, Vt from 706 of 1,194 ml; V02 (oxygen volume) 
from 293 to 469 ml/m1O; VC02 from 227 to 387 ml/m1O; R from 0.78 to 0.89; Pi02 from 216 to 221 mm 
Hg; Pa02 from 139 to 146 mm Hg; and PaC02 from 139 to 145 mm Hg; and PaC02 from 30.5 to 42 mm Hg. 
These values were not SIgnificantly dIfferent from tltose found when the men were breathing air at normal 
barometric pressure. The mean alveolar-arterial oxygen tension dIfferences (A-a)D02, ranged from 4 to 20 
mm Hg whtle breathing air at tlte surface and from 26 to 37 mm Hg while breathing 0.9% oxygen in hehum at 
a deptlt of 1,000 Ft. It IS concluded that rest10g gas exchange in divers breathing 99.1 % helium - 0.9% oxygen 
at 31.3 Ata. 4.4 times as dense as alI at normal barometric pressure, is essentially normal. The shght 10crease 
10 (A-a)D02 at a simulated depth of 1,000 ft., probably caused 10 part by the hIgh fractIOn of 10spired inert 
gas, IS not of practIcal sigmficance 10 normal dIvers (Authors' abstract) 

1199. 
OVERFIELD, E.M. and J.A. Kylstra. 

Distribution component of alveolar-arterial oxygen pressure difference in man. 
J. App!. Physio!. 27:634·636; Nov. 1969. 

The dIfference between mean alveolar and artenal oxygen pressures (A-a) 0°2 , ranged from 7 5 to 22 mm Hg 
10 five normal men and from 16 to 57 mm Hg 10 four patIents breath10g alI at normal barometnc pressures 
(PI02 =145-to 149 mmHg) The (A-a) 002 whtle breath10g oxygen at an ambmet pressure of 194 mmHg 

308 



(PI02=140 to 142 mmHg), ranged from -3 to 8.5 mmHg in the healthy subjects and from -4 to 35 mmHg in 
the patients. These results support the hypothesis of gas R line convergence with decreasing inspired inert gas 
fractions and demonstrate the feasibility of quantitating the fraction of (A-a)D02 caused by ventilation
perfusion imbalance in man. (Authors' abstract). 

1200. 
OVERFIELD, E.M. and l.A. Kylstra. 

The volume and rate of volume change of the swimbladder of the goldfish. 
Resp. Physiol. 13 :283-291; 1971. 

The volumes of the swimbladders of seven unanesthetized gold fish (carassius auratus) ranging in weight from 
20.0 to 40.2 g and kept in water at a constant temperature of 29°C, were measured by displacement 
plethysmography. The plethysmograph was located mSlde a hyperbaric chamber so that pressure could be 
applied to the fish without applying pressure across the walls of the plethysmograph. The mean volume of the 
swimbladders was 1.78 (S.D. ± 0.010)m1. The volumes of the swimbladders were measured agam periodically 
after some gas had escaped through the pneumatic ducts during a brief exposure of the swim bladder was 0.22 
(S.D.± 0.08)ml/24 hr, independent of the weight of the fish; initial swimbladder volume; volume of gas 
expelled; or change in specific gravity of the fish. In three other fish exposed to a constant ambient pressure 
of 1.5, 1.75 or 2.0 atm, the rate of volume change of the partly evacuated swimbladder was + 0.56, -0.025 
and -0.065 ml/24 hr. It IS concluded that the net transfer of gas into the swim bladder of a goldfish IS affected 
by the ambient pressure. (Authors' abstract) 

1201. 
OVERRATH, G., H. Matthys and A.A. Buhlmann. 

Saturation experiment at 31 ata in an oxygen-helium atmosphere. 
Helv. Med. Acta 35: 180-200; Apr. 1970. 

Report on three exposures of several hours each With two subjects, and one exposure of several days With 
three subjects in an 02/He atmosphere at a pressure of 31 ata in a pressure chamber. During short-time 
exposures with accelerated compreSSIOns, symptoms, such as vertigo, nausea and tremor occured. In additIOn, 
a restriction of the motor function, attention, nse in the pulse frequency and blood pressure and an mcrease 
of the catecholamme elimmation in the urine was observed. However, in regard to the flUid balance, 
catecholamme elimination, blood morphology and chemistry, chest X-rays, ECG as well as the physical and 
mental abilities, no clear-cut differentiation from the basic values at normal pressure was determined during 
and after the 80 h exposure at 31 ata With daily mcreases to 36 ata. Dunng the first day an elevated 
potassium elimination was detected in all subjects. In the course of the experiment the electrolyte elimmation 
returned to normal. In the case of two divers the decompression of the saturation experiment lasted 88 h and 
did not cause any symptoms whatsoever. The third diver required a prolongatIon of four and one-half hours. 
(Authors'summary) 

1203. 
PACE, N. 

Environmental physiology syllabus. A lecture supplement. 
Berkeley, Cal., Univ. Cal., 1970. 79 p. 

This IS a data book for use in connection with a course m phYSIOlogy. Some of the diagrams and tables of 
mterest to the underwater physiologist describe the light mtensity at vanous depths, oxygen toxicity at 
vanous P02 and at vanous exposure duratIOns, effects of age and obesity on bends susceptibility, U S. Navy 
decompressIOn tables, Bateman threshold decompressIOn curves, and conversIOn factors of pressure terms 
(such as atm and bar). (MFW/BSCP) 

1204. 
PACKER, B.S., M. Altman, C.E. Cross, H.V, Murdaugh, 1.M. Lmta and E.D. Robin. 

Adaptations to diving in the harbor seal: oxygen stores and supply. 
Amer. 1. PhySlOl. 217:903-906; Sept. 1969. 

Total-body exchangeable O2 stores m divmg versus nondlVlng CIrculation blood volume were measured m the 
harbor seal Phoca vitulina. The total body exchangeable O2 stores were 0.79 liter (40 ml/kg), (N=3) The 
lung stores were 0.26 liter (14 ml/kg) and approximately double those found in the dog and m man. Measure
ment of CIrculatIon blood volume dunng and after divmg revealed only small changes demonstrating that the 
entIre blood volume of of approximately 3 liters IS avauable to the animal dunng the dive. Oxygen consump
tion during diving IS estImated at 50 ml/mm and maximal dIVmg time IS approXimately 20 mm. ThiS period 
corresponds to the time requITed for exhaustIOn of total-body O2 stores. (Authors' abstract). 
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1205 
PADDEN, J.B. 

Filtration system for diver's breathing air. 
In: Battelle Memorial Institute. Purity standards for divers' breathing gas. 
Proceedings of a symposium held at Columbus, Ohio, 8-9 July, 1970, p.25-1 - 25-28. 
Columbus, Ohio, Battelle Mem. Inst., Rep. 6-70, July 1970. 

(Also published in Mar. Technol. Soc. J. 5 :35-41; May/June 1971. 

Compressed air that is used for breathing by deep sea divers must be exceptionally pure. Bendix Filter 
Division developed an air fIltration system to supply divers with clean air. Two prototypes were built and 
tested for the Navy under contract N00024-70- C-5211. A unique three stage system uses impaction coales
cence and polishing to separate submicron sized oil and particulate matter from the air stream. Air flow 
conditions were specified to be 200 psig - 120 sefm and 100 psig - 105 scfm. The oil input was 130 mg/m3 

and the output was required to not exeed 5 mg/m3 . One unit was tested at each flow condition for over 
200 hours. Additional tests were carried out at high humidity and increased flow rates. Design goals were 
achieved. (Author's summary) 

1206. 
PAGE, W.S. 

Need for instruction in ocean hardware design in the industrial arts program. 
Long Beach, Cal., Cal. State CoIl. Long Beach, Thesis. June 1970. 

To detenmne if there is need for ocean hardware design in industrial arts, a survey was conducted in which a 
questionnalle was sent to California members of the Marine Technology Society. The results showed drafting 
as the industrial arts area most frequently completed by the respondents. Seventy-one percent of the respond
ents reported that electriCity /electromcs was the industnal arts area they considered most relevant to the 
ocean community. Fifty-eight percent of the respondents Indicated there was a lack of qualified technicians 
in the ocean community, and 65 percent report that there was a lack of qualified designers of ocean hard
ware. The college/university educational level was selected to be the most appropriate for an ocean hardware 
design course. It was held that instrumentation should be emphasized in a basic course in ocean hardware 
design. (Mar. Technol. Soc. J.) 

1207. 
PALEM, R.M. and L. Palem. 

Que peut apporter 1 'EEG ai' examen medical des plongeurs? 
[What can the EEG contribute to the medical examination of divers]? 
In: L'Huillier, J.-R., ed. Medecine de plongee. Gaz. Hop.35: 1050-1052; Dec.20,1971. 

The first contributIOn of the EEG to the medical examInatIon of divers IS the detection of elIpesy. Second, 
the EEG can detect other conditIons which make a subject unfit for diving. There are types of recordIngs that 
Indicate pOSSible unfitness: the flat and rapid pattern indicates nervous axiety; slow posterior waves might 
IndICate a reckless nature. The questIon of IdentIfYIng a normal EEG IS a difficult and complIcated problem. 
AJso, if syncope should occur diVIng a dive, EEG is valuable for diagnostic purposes, to determIne the cause. 
Certain other tests may be used in conjunction In the postero-cervical area. (MFW /BSCP) 

1208. 
PALLOTTA, R. 

II fegato nella patologia da usura iperbarica. 
[The lIver in the pathology of work in hyperbanc conditions] . 
Folia Med. (Napoh) 52:297-310; May 5, 1969. 

Twenty underwater workers were subjected to clInIcal examInations and functIOnal tests for the purpose of 
ascertaInIng the role of the lIver In disorders resultIng from hyperbanc conditIons. Both climcal and 
functIOnal findIngs Indicated that there is a dllect correlatIOn between the pathological data and the years 
spent In underwater actIVIty. (MFW/BSCP from English summary). 

1209. 
PAO, Y.C. 

Mathematical model analysis of underwater simulatIOn of astronaut extravehicular actlVltIes III 

weightless conditions. 
Presented at Amencan Institute of Aeronautics and Astronautics and Aerospace Medical ASSOCI

atIOn, Weightlessness and artificial gravity meetlllg, Williamsburg, Va., Aug. 1971, as paper 
71-852,9 p. 
(A 71-36,644) 
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This paper presents the results of a theoretical research on underwater simulation of astronaut extravehicular 
activities in space. A sealing equation has been developed to interrelate the simulated environment and the 
actual space weightless conditions. In the development, it is assumed that damping effects of water on the 
underwater maneuvering subject constitute the difference between the two environments. To evaluate the 
additional energy consumed due to drag, a mathematical model composed of simple geometric shapes has 
been constructed to prepresent the suited subject. Based on segment-by-segment calculations, the drag energy 
equations in integral forms have been derived in terms of motion vectors at the joints of the body. Computer 
programs have been written to execute the entire scaling analysis by machine computation. The predictive 
metabolic rate of astronauts performing tasks in space will be the output of the program when the cor
responding underwater metabolic rate and the motion histories are made available as Inputs to the program. 
limitations and feasibility of the present analysis are also discussed. To Implement the method of analysis In 
thiS investigation, It IS recommended that a Data AcquisitIOn System be provided for generating digitized 
input data of underwater motions and that elaborated experiments for determining the drag coeffiCient C sub 
D be conducted. (Au thor) (Aerosp. Med. Bio!.) 

1210. 
PARC, J., L. Barthelemy, A. Michaud and J. Le Chuiton. 

Problems poses par la plongee profond d'intervention. 
[Interventional deep diving problems]. 
Rev. Physiol. Subaquatique Med. Hyperbare I: 103-105; Oct./Dec. 1968. 

The authors bnng forward some solutIOns to the Intricate problems raised by dives of medium duration (from 
30 to 90 minutes) at medIUm depths (from 100 to ISO meters) The cold problem IS in part solved by a new 
heated neoprene suit With a compensated pressure. The respiratory system contains 40% of nitrogen and 50% 
of helium and decompressIOn tables calculated according to Haldane method have been completely satisfYing. 
It has been pOSSible to apply With success to actual dives these as yet expenmental solutIOns. (English 
summary). 

1211. 
PARENT, J.A., Jr. 

The relationship of knowledge of biological effects of radiation and submarine crew member 
attitudes toward radiation hazards. 

U.S. Nav. Submar. Med. Cent., Rep. SMRL 628, 18p. June 10, 1970. 

The development of the Radiation knowledge Attitude Questionnaire (RKA), It validatIOn, key construction, 
and determination of reliability, are described. The sample population of one hundred subjects was composed 
of: submarine medical technicians, Prospective Submanne Medical Officers, Station Hospital Corpsmen, and 
FBM enlisted crew members. The scores of the three parts of the RKA Questionnaire were evaluated using the 
chisquare method in regard to major group, subgroup, number of patrols and education. A Significant 
correlation was found among: favorable attitudes toward radiatIOn, knowledge of the biological effects of 
radiation, and specialized training regarding radiation. Within the FBM enlisted crew group, the number of 
patrols personnel had did not seem to have any demonstrable effect of the num ber of patrols may have been 
obscured by the presence of personnel with specialIZed training In radiation Within the comparison groups. 
Those With one year or more of college in the FBM enlisted crew group seemed to have a more favorable 
attitude toward radiation hazards and a higher degree of knowledge about the biological effects of radiation 
than those with only a high school education. However, In the unspecialized Station Hospital Corpsmen 
group, the degree of education did not have any apparent influence on attitudes or knowledge about radia
tion. In general, the study demonstrates the potential relevance of data pertaining to the Interaction of a 
submanner's knowledge of radiation bIOlogy and his attitudes toward radiation hazards. This Information IS 
useful in assessing the effectiveness of the submariner selectIOn techniques and in ascertaining the efficacy of 
the ongoing training programs in the biology of radiation exposure and in the application of radiatIOn safety 
procedures. (Au thor's abstract) 

1212. 
PARIENTE, R., M. LeGrand and G. Brouet. 

Aspects ultrastructuraux pulmonaires de I'intoxication oxygenee a la pression atmospherique 
chez Ie rat. 

[Pulmonary ultrastructure in oxygen poisoning at atmospheric pressure in rats]. 
Poumon Coeur 25(3):219-230; 1969. 

The authors discuss the results of animal experiments on the effects of pure oxygen on the long parenchyma. 
TOXIC reactions appear with partial pressure of oxygen between 500 and 580 mmHg. The most distinct lesions 
occur with pure oxygen administered continuously; but at atmospheric pressure theu frequency Increases 
with increase of the oxygen fractIOn. There is always a delay of 24 hours before the appearance of the first 
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changes which reach their maximum at 72 hours. If the animals are quickly taken away from the noxic 
atmosphere the lesions will regress. But if not, an irreversible chronic pulmonary fibrosis will develop. In 
contrast, periodic exposure to oxygen does not seem to result in the ultrastructural lesions. The mode of 
action of oxygen on the lung parenchyma is discussed. The action may be directly, upon the mitochondrial 
cytochrome oxidases, or indirectly, by intermediary toxicity to the nervous system. As for the synthesis of 
surfactant, it seems in general to be elevated. The existence of tubular shapes in the alveolar space, the 
absence of alterations in type II pneumocytes and their myelin figures lead us to believe that their role in 
synthetizing surfactant is conserved during oxygen intoxication. (English summary) 

1213. 
PARIENTE, R., M. Legrand and G. Brouet. 

Aspects ultrastructuraux pulmonaires chez Ie rat de l'intoxication oxygenee a la pression at
mospherique. 

[Aspects of the pulmonary ultrastructure of the rat during oxygen toxicity at atmospheric 
pressure] . 

Pre sse Med. 77: 1073-1076; June 21, 1969. 

The authors exposed several groups of rats to increasing concentrations of oxygen at atmospheric pressure. 
Under the electron microscope, the following lesions were noted: Early interstitial edema; cellular lesions 
involving only the endothelial capillary cells and the membranous pneumocytes type 1; intro-alveolar forma
tions associating intense production of myelinic figures and tubular figures which represent the ultrastructural 
appearance of the surfactant On the other hand, the type 2 granular pneumocytes which also produce the 
surfactant were quite normal. The toxic lesions due to pure oxygen appeared in the lung of the rat at the 
24th hour and reached a maximum at the 72nd hour. They may regress to a very large extent if the animals 
are removed from this atmosphere but a subacute interstitial pulmonary fibrosis then forms. In the case of 
dilute oxygen at atmospheric pressure, the toxic level for this species seems to be between 65 and 80%, i.e., a 
partial pressure higher than 500 mm Hg. (English summary) 

1214. 
PARIENTE, R., L. Jeannin and G. Brouet. 

Modifications ultrastructurales pulmonaires induites par l'oxygene. 
Consequences physiopathologiques. 
[Ultrastructural changes in the lung induced by oxygen. Physiopathologic consequences] . 
J. Eur. Toxieol. 3:271-288; Sept/Oct. 1970. 

The authors believe that electronic microscopy is the only method which can track down the initial lesions of 
oxygen poisoning. Using rats, they were able to prove that pulmonary lesions were formed by: intersitial 
oedema; unstIcking of capillary endothelial cells and of membranous pneumocysts, type I; hyperpiesia of 
myelinic forms; alveolar oedema WIth hypersecretIOn of surfactan. These lesions are maximum after 72 hours 
In the case of pure oxygen. They start to appear at a concentration of 65% oxygen. Nitrogen and helium have 
a small protectIve effect (English summary) 

1215. 
PARIENTE, R. and G. Brouet. 

Modifications ultrastructurales pulmonaires induites par l' oxygene: Consequences physio
pathologiques. 

[Modification of the pulmonary ultrastructure induced by oxygen: Physiopathological conse
quences] . 

Rev. Etud. Clin. BioI. 16(4):379-385; 1971. 

Rats were subjected for periods of vanable length to pure O2 at atmosphenc pressure In a water vapor 
saturated atmosphere and subsequently to 80% and 65% O2 enriched atmospheres. These effects were then 
compared to those caused when rats were exposed to pure O2 at 580 and 480 mm Hg pressures, well below 
atmosphenc pressures. Tests were also made m mIxed 0] + He atmsopheres The effects of chronic intOXI
cation. It was followed by the exfohatlOn of endothehal capIllary cells and membranous pneumocytes. 
Fmally hyperplaSIa of the myelimc elements and surfactant occured. O2 at 7 5 mm Hg caused leSIOns startmg 
from the 24th hr of exposure. The largest number of leSIOns was recorded at the 72nd hr Death occured 
shortly after. The threshold of toxIcIty seems to be a 65% atmosphere at 480 mm Hg pressure. N and He had 
small protective effect. Chromc mtoxlcatlOn caused collagenous mtersltJal lung fIbroSIS. (CMM) (<93A) 

1216. 
PARKER, D.C. and E. Nagel. 

The effects of breathmg a hIgh denSIty gas upon carbon dIOXIde ellmmatlOn. 
In' Lambertsen, C.1., ed. Underwater phYSIOlogy. Proceedmgs of the fourth symposIUm on 

underwater phYSIOlogy, p. 379-384. New York, AcademIC Press, 1971. 
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Breathing sulfur hexafluoride (SF 6) which is five time as dense as air, may cause CO2 retention, hypercarbia, 
and narcosis. Dogs were rigged so that arterial blood samples could be taken while the dogs breathed 
controlled gases at 1 atm abs and 3.5 atm abs. The respiratory gases were air, and 80% SF6 and 20% 02. At 
1 atm abs no significant differences in the arterial PC02 levels were observed, but when the SF 6-02 mixture 
was breathed at 3.5 atm abs, there was a mean rise of 7.8 mm Hg in the Pac02' which is hIghly significant 
(P~J.Ol). Hypercarbia did occur and although C02 retention may not cause inert gas narcosis, it should be 
considered and aggravating factor as ambient pressures rise. (CWS/BSCP) 

1217. 
PARKER, E.K. 

Diver suit heating garment (DSHG). 
In: Marine Technology 1970. Preprints. Volume I, p.127-137. Washington, D.C., Marine Tech

nology Society, 1970. 

Heat loss dangerous to a diver increases in proportion to depth as the thermal Insulation of a standard diving 
suit is degreaded by ambient water pressure. There are two traditional approaches to solving the problem. One 
is to design a suit that attempts to insulate the diver from the ambIent cold water, and the other is to apply 
heat to the diver. Neither stands alone. The better the suit, the less heat needed. The better the heater, the 
less suit. The Sanders Nuclear DSHG (Diver Suit Heating Garment) proVIdes an optimum situation in which 
an effiCIent heater promises diver comfort at all diving depths while using present state of the art diving dress. 
ThIs paper describes a heat delIvery undergarment that derives its heat from a self contained heatIng device. In 
additIOn, the undergarment can functIOn equally well from an open cirCUIt hot water umbilIcal. The DSHG 
does not contain a matrix of wires or hoses. It is a total envelope liqUId loop garment. Therefore, it has 
virtually no unheated areas and no discomfort producing corrugatIOns. It IS worn under wet or dry dIving 
dress. The heated undergarment will keep a diver comfortable In water temperatures at the freeZIng threshold 
and at any depth attainable by divers. The DSHG IS designed to be used with the Sanders Nuclear Corporation 
DSHU (DIver SUIt Heater Umt) whIch IS a compact self contaIned heater (Author's abstract) 

1218. 
PARKER, F.A. and J.F. Burt. 

An integrated life support system for habitats, bells and submersibles. 
In: Equipment for the working diver. Symposium proceedings, February 24-25, 1970, 

Columbus, Ohio, p.245-260. Washington, D.C., Marine Technology Society, 1970. 

With the rapid advances in atmosphere control and systems engineering, It has recently become possible not 
only to analyze diving requirements, but also to integrate the life support systems which must fulfill these 
requirements. The prime consideration for all life support systems is safety. It IS necessary to minimize human 
error, provide appropriate monitoring and alarm devices, and design redundancy into the system in case of 
component failure. Economy of operation, mobilization time and cost, diver comfort and efficiency and first 
cost for equipment are, of course, very important and vary from user to user and from job to Job. However, 
by taking appropriate steps in design and by careful integration of equipment, it is possible to maximize 
safety and efficiency and minimize operating costs WIthout an inordInate increase in capital expendItures. 
(Au thors' abstract) 

1219. 
PARKER, F .A. 

Mixed gas systems. 
Oceano!. Int. 6: 38-40; May 1971. 

Open, semi-closed, and closed systems are discussed. The first, while inexpensive In constructIOn, is wasteful 
of helIum. The semi-closed system proVIdes, withIn the helmet, a carbon dioxide absorption canister and 
recirculating device, thus saVIng helIum; some are umbIlIcal, WIth a dIver-controlled reserve supply for emer
genCIeS, and some are self-contaIned. In both semi-closed and closed self-contained rigs, a mou thpiece or a 
mask with an oral-nasal cavity must be used. When operating from a dIving bell, the umts can be tethered by a 
line supplying heated water, or communicatIOns, or emergency gas. The disadvantages of the semi-closed 
eqUIpment are (1) equipment duratIOn is limited because the breathIng mixture is being vented constantly; at 
greater depths, with lower P02, the equipment becomes less efficient; (2) the inhaled oxygen level vanes 
considerably, depending on the diver's metabolic rate, his depth, and the P02. Considerable margIn for error 
exists, WIth the possible result of oxygen toxicity, hypoxia, or some variatIOn in effective decompression 
tImes; (3) the diver must exhale against the vent pressure of the relief valve. The closed-cycle rebreather 
system is probably the most efficient type. The P02 is controlled by a sensor, and the exhalation pressure IS 
lower because gas is not vented from the ng. An alarm system can be incorporated to warn the diver of 
incorrect P02, and a manual override system enables him to correct the SItuatIOn. There are two types of 
closed system - one operated from a dIving bell, and the other self-contained. DetaIls and variatIOns of three 
types of self-contained closed-cycle ngs are described and dIscussed. All three have an operatIOnal capabIlity 
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of four to 12 hours, depending on the work load, and all have a depth capability of 1500 feet or more. The 
chief advantages of self-contained closed-system rigs are long duration, minimal logistic support, precise P02 
control, mobility, and low operational costs. (MFW /BSCP) 

1220. 
PARKER,G. 

Ten commandments of ice diving. 
Skin Diver 19:26-27,61;Dec. 1969. 

The following rules are listed: (1) Have warm shelter and hot drink nearby. (2) Cut hole at least 4 x 5 feet, so 
as to accomadate two divers at once, (3) The ice cake should be pushed back into the hole after diVIng, and 
branches put around the crack as warning. (4) Sprinkle sand around the hole. (5) Keep spectators back. (6) 
Tie rope around diver's waist rather than wrist. (7) Use trained line tenders. (8) Tie other end of rope to some 
firm stationary object above the ice. (9) Know the rope signals. (10) Always dive in pairs. (MFW/BSCP) 

122l. 
PARKER,l.W. 

Performance effects of increased ambient pressure. II. Helium-oxygen saturation and excursion 
dive to a simulated depth of 1100 feet. 

U.S. Nav. Submar. Med. Cent., Rep. SMRL 596, 15p. Oct. 15,1969. 

Two expenenced, commercial divers were administered a simple addition test, a letter cancellation test, a 
geometric forms test and a choice reaction-time test (RATER) at selected intervals before, during and after a 
simulated, helium-oxygen dive in a pressure chamber complex to a saturated depth of 800 feet equivalent 
with excursion dives to 100, 1050 and 1100 feet. The compression rate was 3.5 feet per minute. Few, if any, 
significant decrements in performance on any of the measures were noted. In fact, in some instances, slight 
improvements were found which cannot be attributed to learning or practice effect. Most changes were 
postulated as being due to motivational factors. Future plans for validation of additional performance mea
sures are presented. (Author's abstract). 

1222. 
PARKER,l.W. 

The effects of saturation/excursion diving on human performance. 
In: Aerospace Medical Association. Preprints of scientific program, 1970. 
Annual sCientific meeting, St. Louis, April 27-30, 1970. p. 46-67. Published by the Association. 

This paper reports the effects of depth and breathing mIXtures of performance in two simulated satura
tion/excursion dive experiments. The first was at saturation depth of 800 feet, with excursions to 1000, 1050 
and 1100 feet uSing He02' The tests consisted of Simple arithmetic problems, a cancellation test and a 
Response Analysis Tester (RATER), which is a chOice-reaction time matching test. Little or no effect of 
narcosis or other imprurment was Indicated by the results of these tests. The second experiment consisted of 
five chamber dives conducted In preparation for Tektite I, at saturation depths of 45 and 55 feet with 
excursIOns to 100 feet, using a high-nitrogen breathing mixture. The same tests were used. A marked decre
ment In the RATER test was observed at 100 feet on one of the dives. Aside from thiS, performance 
decrements were not significant. The exceptional Instance is still to be explruned (MFW/BSCP) 

1223. 
PARKER, 1.W., D.A. Hall and 1.1. Mellon. 

Open sea, surface evaluation of submarine escape and immersion equipment. 
U.S. Nav. Submar. Med. Cent., Rep. SMRL 614, 20p. Feb. 20,1970. 

The Mark VII Submanne Escape and ImmerSIOn Suit and the ACED Hooded Immersion SUIt, Raft, were 
subjected to open sea evaluation uSing five Inexpenenced subjects and eight expenenced Submarine Escape 
Tank Instructors/Divers as subjects The sea states expenenced vaned from sea state 1 (smooth) to sea state 4 
(rough) With the water temperature constant at 78°F, and the rur temperature ranging from 74°F to 84 OF. 
Over a four-hour test dnft rates from 0.212 kt to 1.522 kts were noted. From the au the Mark VII was Visible 
for one mile from 1000 foot altitude With the ACED SUIt being VISIble from slightly greater distances Upon 
being exposed to the rotor wash from a hovenng helicopter no difficulty was noted. It was concluded that 
both the Mark VII Submanne Escape ImmerSIOn EqUipment and the ACED SUIt performed satlsfactonly and 
afforded the escapee With SUitable protectIOn under the sea conditions which were expenenced dunng the 
tnals. The Mark VII SUIt, due to the supme attItude Imposed upon the subject, was somewhat better In 
provldmg comlitlOns less favorable to the onset of symptoms of motIon Sickness. (Authors' abstract) 
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1224. 
PARKER, J.W. and D.A. Hall. 

Experimental training for open-sea submarine escape. 
U.S. Nav. Submar. Med. Cent., Rep. SMRL 622, 45p. Mar. 30, 1970. 

A pilot syllabus was developed for the purpose of training non-diver volunteer subjects for escapes from a 
submerged submarine at depths down to 100 feet. Five volunteers were put through the training with success. 
The syllabus included classroom mstruction, ladder training, buoyant ascent traimng, Stemke Hood training 
and Mark VII Submanne Escape Immersion Equipment (SErE) training from the 50 and 100-foot levels of 
the Escape Training Tank. It was concluded that (1) the average, non-diver submariner can be trained for 
100-foot escapes; (2) from a medical safety standpomt the trainmg is safe and very similar to rou tme 
submarine escape training; (3) instructor attitudes have a great effect on the abihty of the trainees to 
complete successful ascents; (4) the classroom traming pnor to water work should mcrease the emphasIs given 
to explanation of au expansion and ItS effects; (5) It IS safe and destrable to have the tramees breathe 
nonnally rather than shout "HO-HO-HO" dunng the ascent, as IS done in routine submanne escape trammg. 
(Authors' abstract) 

1225. 
PARSONS, D.O. 

DeSign and fabrication of environmental test chambers for oceanographic research. 
J. Environ. Sci. 13:22-24; Sept./Oct. 1970. 

The basic code governmg deSign and fabncation of man-rate hyperbanc chambers with a 1,000 pSlg capability 
IS AS ME, Section III, Qass A. The major design parameters should be carefully studied m relation to the 
function of each indlVlduai faclhty. Factors considered m thiS article are (1) Pressure; (2) Temperature; (3) 
Cychng (pressurizatIOn and depressunzation); (4) Secondary stresses (auxiliary equipment, etc.); (5) Maten
als. The author concludes that present design procedures are adequate to insure a safe man-rated facility, 
provided specifications are correct, quality control and inspection are well-defined, and usage of the facility IS 
sensible. (MFW/BSCP) 

1226. 
PARTRIDGE, C.J. 

Electronic aids for exploration divers. 
In: Proceedings of the conference on electronic engineering in ocean technology, September 

1970, University College of Swansea, South Wales, P.423446. London, Institution of Elec
tronic and Radio Engineers, 1970. 

The first part of the paper examines the problems of exploratIOn diving and reviews electromc ruds avatlable 
at present. The three most important items of equipment needed to improve the effiCiency of exploration 
diving are powered vehicles to diver transport, improved breathing apparatus and means of precise underwater 
navigation. With powered vehicles available for some time, and the new long-endurance breathmg apparatus 
now commercially avatlable, it seems the most pressing need is for precision, position-fixing underwater 
navigation systems to be developed. Part 2 considers acoustic position detennining systems and describes an 
experimental equipment suitable for free-swimmmg divers, which might be expected to give a service area of 
80,000 square meters for position errors of less than one meter ... This project has already shown that a 
compact and precise navigation system for free-swimming divers is perfectly feasible. The requtred perfonn
ance has been achieved using frurly simple electronic techmques, and for the distances envisaged, the adoption 
of digital measurement wouid seem unnecessary. The future of divers' ruds of this type depends mainly on 
whether divers are prepared to pay for, and make use of such relatively sophisticated eqUipment. Underwater 
archaeology, marine biology and geology are among the applications of the system. Also commercial and 
Naval divers could use the equipment, even a simplified version, for guiding them in thorough searching 
operations. A future programme for the project could involve developing a more sophisticated, longer range 
version for use on underwater vehicles. The author therefore hopes to examme the whole subject afresh m the 
light of these new requtrements. (From author's summary and conclusions). 

1227. 
PASTENA, L. 

Variazioni dell'attivita evocata corticale durante respirazione di O2 iperbarico. 
[Variations in cortical evoked activity during respiration of hyperbaric oxygen]. 
Ann. Med. Nav. 73(6):501-508; 1968. 

Variations of cortical responses provoked by gemculate stimulation (dunng respiration of nonnal rur at 4 attn, 
and respiration of O2 at 1 atm and 4 attn by free moving rabbits) were studied. A reduction was noted m 
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electrocorticographic waves 4 and 5 in all groups of animals and a reduction of wave 3 for the animals 
breathing O2 at 1 and 4 atm. The statistical significance of the results were checked by the Wilchoxon test. In 
the origin of hyperoxic convulsions in rabbits, a part may be played by the inhibitory circuit of stellate and 
pyramidal cells, expressed by wave 3 as a response to geniculate stimulus. (DT) (© BA) 

1228. 
PATEL, M.M., P. Szanto, B. Yates and D.M. Long. 

Survival and histopathologic changes in lungs of hamsters following synthetic liquid breathing. 
Fed. Proc. 29(5): 1740-1745; 1970. 

(1) Hamsters ventilated with oxygenated synthetic fluids suffered various forms and degrees of pulmonary 
changes. The pulmonary changes were more marked and lethal in animals ventilated with dimethylpoly
siloxane fluids than with polyflurocarbon fluids and (2) the nonspecific changes observed in all groups with 
liquid breathing were characterized by (a) focal atelectasis, (b) leukocytic infiltration of the focal atelectatic 
areas, (c) definite alveolitis, (d) bronchitis and peribronchitis, (e) edema in the alveoli and hemorrhages in the 
alveoli, (0 perivascular edema, hemorrhages, and inflammation. (3) Animals ventilated with the higher molec
ular weight poly fluorocarbon FC-43 and dimethylpolysiloxan 10 centistoke fluid showed precipiration of 
foamy material in the alveoli which was phagocytozed resulting in foam cell formation. (4) Animals ventilated 
with lower molecular weight dimethylpolysiloxane fluids of 1 and 5 centistoke viscosity showed precipitation 
of fiberlike material in the alveoli. (Authors' summary) 

1229. 
PATEL, M.M., M.K. Patel, Szanto, P., D.P. Alrenga and D.M. Long. 

Ventilation with synthetic fluids. 
Surg. Clin. N. Arner. 51 :25-36; Feb. 1971. 

Fluid ventilation with synthetic fluids results in morphological and mechanical changes in the lungs that were 
characteristics for each fluid used. Fluid ventilation with fluorocarbon FX-80 was tolerated better than that 
with FC-75 or FC-43. Fluid ventilation with silicone fluids was poorly tolerated. A reduction in energy-loss 
was found when fluid-ventilated lungs were returned to air ventilation. Synthetic fluids may be of practical 
value as lavage agents in the therapy of pulmonary insufficiency. (Authors' summary)' 

1230. 
PATTERSON, R.B. 

Underwater lighting techniques. 
In: Marine Technology 1970. Preprints. Volume 2, p.l303-1316, Washington D.C., Marine 

Technology Society, 1970. 

It has often been SaId that one should not Illuminate the volume immediately m front of an underwater 
camera in order to reduce optical backscatter. A theoretical study reveals that eliminatmg the highly illumi
nated region adjacent to the light source from the camera's field of view is a more effective technique. This 
means that for a wide angle camera the opnmum light source location is some distance behind the camera. 
This geometry approximates natural lighting in which the sun is an infinite distance behind the camera. It is 
often possible to see objects several hundred feet away in shallow tropical waters using natural light, while in 
deep ocean water, which IS cleaner, one is limited to ranges of 50 to 60 feet when using present lighting 
techniques. The use of the proposed lightmg technique should increase contrast and range of underwater 
camera systems. (Au thor's abstract) 

1231. 
PAULET, G., R. Chevrier, 1. Dassonville and 1. Paulet. 

Etude de la ventilation pulmonaire a I'aide des gas lourds. 
[Study of pulmonary ventilation using heavy gases]. 
1. Physiol. (Paris) 63:84A; MaL/April 1971. 

The authors studied the effect of the dense gases Freon 12 and Freon 114 on pulmonary ventilatIOn. The 
elimmatlOn of Freon 12 was accomplished after 41 respiratory cycles, that of Freon 114 after 38.5 respua
tory cycles. The time of rejectIOn expressed m cycles vaned m mverse ratio to the volume at I liter/mmu te 
the time was 15 cycles; and at 0.348 liter/mmute, 58 cycles, In determmmg the pulmonary ventilatIOn 
coeffiCient, It was found that after one cycle there was 75 ± 9% retention, and a pulmonary ventilatIOn 
coeffiCient of 17%. Studies With hydrogen and helium had shown 66% retentIOn, with the coeffiCient of 
renewal of alveolar au at 13%. Thus, the studies With heavy gases mdlcate that the renewal of alveolar air at 
each resplfatory cycle IS higher than had been thought. (MFWjBSCP) 
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1232. 
PAULEY, P. and H. Wetterqvist. 

Cardiac output during breath-holding in man. 
Scand. J. Clin. Lab. Invest. 22:115-123; 1968. 

Cardiac output was measured with the indicator dilution technique in eight healthy subjects. Four of the 
subjects held their breath with relatively high intrapulmonic pressures (Valsalva manoeuvres). During breath
holding their cardiac output was 20-40 per cent lower than the control values. In contrast, cardiac output was 
unchanged or increased in four other subjects, who held their breath with intrapulmonic pressures around 
zero. The changes in cardiac output were always in accordance With the simultaneously recorded alterations 
in the arterial blood pressure. The arterial oxygen tension and pH decreased, while the arterial carbon dioxide 
tension increased with the duration of the breath-hold. The results showed a small stroke volume during 
apnoea. (Authors' abstract) 

1233. 
PAULEY, P.E. 

Respiratory and cardiovascular effects of breath-holding. 
Acta Physiol. Scand. (Supp1.324): 1-116; 1969. 

This is an excellent review of the subject of breath-holding; it is worth prodUCing the author's summary and 
conclusions completely: "Serious accidents In a submarine escape training tank prompted an investigation of 
the basis of the: loss of consciousness and drowning; changes in cardiac rhythm; and alterations in limb blood 
flow, cardiac output and blood pressure occurring in association with breath-holding (in au and in water). 
Experiments were carried out on 129 persons, some of whom participated in two or more projects. In these 
experiments determinations were made of the: composition of alveolar and expiratory au with a modified 
Scholander micro-anlyzer and electrodes; air volumes with gas meters, pneumotachographs and spirometers; 
intrapulmonic pressures with water manometers; ECG with conventIOnal deVice and with equipment modified 
for use under water; direct blood pressures with percutaneous technique and stram gauge transducers; cardiaC 
output (mean stroke volume) with the indicator dilution technique; tympanic membrane and skin tempera
tures with thermistors, and limb blood flow with water-, air-, and strain gauge-plethysmographs. All variables 
were registered simultaneously with selected mirror galvanometers and recorded on a UV recorder. Only ECG 
registration made it necessary to use an amplifier between the detector and the recorder. The following 
observations of interest were made: In four divers, who got a severe neurological disease after repeated 
breath-hold dtving, treatment with recompression produced immediate and total relief; after repetitive dives 
to depths of 20-30 m of one to two min duration and with surface intervals less than ten minutes, the 
predicted N2 tissue tensions exceeded the maximum permissible tensions of conventional air-supplied diving; 
on two occasions a test subject lost consciousness by suppressing the ventilation voluntarily for 190 seconds 
each time; carbon diOXide retention occurred during repeated breath-hold diVing; the alteration in heart rate 
observed in humans during breath-hold varied with the intrapulmonic pressure ("apneic bradycardia" and 
tachycardia during Valsalva manoeuvres) and the environmental temperature ("cold bradycardia"); breath
holding WIth an intrapulmomc pressure of 20 - 40 mm Hg (Valsalva manoeuvre) produced a drastic reduction 
of limb blood flow (approaching zero) if the arterial blood pressure fell essentially; this reduction could be 
partially prevented by sympathetic block. These findings appear to warrant the following conclusions: 
Avoidance of decompression sickness requires surface intervals of at least ten minutes between consecutive, 
deep breath-hold dives; decompression sickness calls for immediate recompression treatment, especially 
because of serious neurological signs; psycholOgIcal factors (will power, feeling of competition) may be of 
decisive importance in breath-hold diving accidents; loss of consciousness with the risk of drowning may be 
caused by CO2 narcosIs in combination With the well-known hypOXia dunng ascent from deep breath-hold 
dives; "apneic bradycardia" IS eliCited from the sino-aortic baro-receptors and the "cold bradycardia" is 
caused by cold stimulation of the skin; the reduction in limb blood flow by breath-holding at Increased 
intrapulmonic pressure IS caused by the fall in perfusion pressure and by a sino-aortic baroreceptor reflex with 
a sympathetic efferent path to the arterioles. Despite the complexity of the cuculatory regulation in general, 
It seems as if no hypothetical mechanisms are necessary in the interpretation of the cardiovascular changes 
observed during breath-holding, since these changes are presumably explainable alone on the basis of classical 
physiological mechanisms, whose eXistence is generally accepted." 

1234. 
PAULEY, S.M. and AT.K. Cockett. 

Role of lipids in decompression sickness. 
Aerosp. Med. 41 :56-60; Jan. 1970. 

Decompression sickness can no longer be thought of simply as the result of nitrogen bubles being liberated 
from solution. The many Similarities between fat embolism and decompressIOn Sickness have been mentIOned 
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and provide the basis for a more complete understanding. Changes in lipid stability probably occur as a result 
of tissue injury to the liver from nitrogen bubbles. The liver extrudes unstable lipids which may form emboli 
that occlude the pulmonary vasculature. Rheological changes, i.e., sludging of red blood cells and platelets, 
occur as a result of the unstable lipids and the bubbles themselves. This results in poor tissue perfusion, 
vascular damage and extravasation of plasma into extravascular spaces. Shock ensues. Fat enters the systemic 
arterial circulation via the damaged pulmonary vessels, a-v shunts and/or patent foramen ovales. Prompt 
treatment is necessary. If lipid emboli are numerous and treatment is delayed, the patient will expire. 
Immediate treatment with low molecular weight dextran, heparin, and oxygen, are indicated. Heparin in low 
doses (50 milligrams subcutaneously or intravenously every six hours) may be given without worry of 
bleeding. Cotting times must be followed. Low molecular weight dextran (500 to 1000 cc per 24 hours) 
should be given. The use of heparin and low molecular weight dextran may be life saving because frequently 
the patients reach recompression chambers many hours after altitude and diving accidents occur. Steroids 
may be beneficial in high doses (1-5 gm/day). (Authors' abstract) 

1235. 
PAULI, D.C. and H.A. Cole, eds. 

Project Tektite I. A multiagency 60-day saturated dive conducted by the United States Navy, 
the National Aeronautics and Space Administration, the Department of the Interior and the 
General Electric Company. 

Off. Nav. Res. Rep. DR 153,401 p. Jan. 16, 1970. 

Project Tektite, under the overall cognizance and management of the Chief of Naval Research, involved the 
Departments of the Navy and Interior, The National Aeronautics and Space Administration, the General 
Electric Company, and other government, industry, and academic organizations. An ocean floor habitat at a 
49-foot depth and the supporting facilities were established and evaluated for 60 days at a carefully selected, 
isolated site in the Virgin Islands from February 15 to April IS, 1969. Four manne scientists lived in and 
worked out of the habitat for the 6()'day period, during which their research emphaSized manne biology and 
geology. This was twice as long as men had previously lived under saturated diving conditions and the only 
such experiment to use a controlled mtrogen/oxygen atmosphere with a normal 0.2-atmosphere oxygen 
partial pressure. Through continual television and auditory monitoring, medical doctors, psycholOgists, and 
diving engineers studies the aquanauts' biomedical responses to the 6()'day saturation dive, and thelI be
havioral and other psychological responses to each other, to their work, and to their isolated, hosttle environ
ment. The Tektite I experiment was completed with a perfect safety record within minutes of the time 
scheduled many months previously. The successful operation demonstrated that men can hve together and 
perform safely and effectively on the ocean floor for extended periods and provided specific psychological, 
physiological and marine scientific results which can be apphed to future space and undersea missions. 
[Appendix A describes the SCientific programs in great detat!, including the psychological SCience program and 
the biomedical sCiences program. AppendIX B describes the engineering aspects of the program. Appendix C 
describes support activities and AppendiX D bnefly describes the mdlvldual aquanauts, and discusses selectton 
cntena and trainmgj (Authors' abstract, expanded by MFW/BSCP) 

1236. 
PEARCE, D.H. 

A system of measurement of oxygen consumption and control of inspired carbon dioxide. 
I.E.E.E. Trans. Bio-med. Eng. BME 18:235-236; May 1971. 

A system that momtors oxygen consumption and replaces oxygen as needed to a spirometer under automattc 
control IS presented. The system pennits the regtllation of the inspired carbon diOXide concentratIOn at a 
speCified level and momtonng of the exptred carbon diOXide concentratton. The functIOnal organizatIOn of 
this system is of the closed-cirCUit or rebreathing type with external oxygen supply and carbon diOXide 
removal. (From Author's abstract and mtroduction) 

1237. 
PECK, A.S., Jf. 

The time course of acid-base balance while on FBM submarine patrol. 
U.S. Nav. Submar. Base, Rep. SMRL 675, 6p. July 28,1971. 

Measurements of artenallzed captllary, and venous pH, PC02 , and P02 were taken from 15 healthy male 
subjects dunng a control penod and dunng days two, mne, 17, 42 and 56 of a Polans submanne patrol. 
Venous plasma concentratIOns of sodIUm, chlonde, and potassIUm were detennmed from frozen samples 
Twenty-four hour unne specimens were collected from four of the men m the study. Datly excretIOn of 
sodIUm, potaSSIUm, calcIUm and phosphate were detennmed by analysIs of frozen samples The men were on 
nonnal diets WIth no restnctlons or control of calcIUm mtake. DespIte prolonged exposure to elevated levels 
of CO2 (.72'Yr· to 95% With a mean of 85%), no ,Igmficant rcsptratory aCidOSIS was documented. Plasma 
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electrolytes were clInically nonnal and gave no evidence of aCidosIs during the study or the post-study 
recovery period. Unnary excretion of calCIUm, phosphate, sodIUm and potassium were WithIn normal limits. 
The direct on-board measurement of blood gas and pH values showed little physiological change at present 
operational levels of CO2 ••.•• This report IS of value to all Submanne Medical Officers and environmental 
physiologists and all personnel who are concerned With the habitability of closed enVlfonments over long time 
periods. (Author's abstract and applicanon) 

1238. 
PEGG, J. 

Five hundred sixteen ft. (16.6 ATA) five-day ocean saturation dive using a mobile habitat. 
Aerosp. Med. 42: 1257-1262; Dec. 1971. 

On June 1, 1970, six men using Aegir, a new type undersea habitat, spent five days at 516 ft, In Hawaiian 
waters. Thelf comfort and perfonnance were severely limited by low habitat temperatures (72_17°F) and 
thelf efficiency reduced by the poor communIcation In helium. Nevertheless, they accomplished several tasks 
sansfactorily dunng 22 man-hours of outside divIng nme in the 67-70oF water. Some aquanauts developed 
external otins, acne or "colds" and all lost weight (av. 2.9 kg). Decompression was uneventful using decreas
Ing ascent rates with over-nIght and mid-day stops. This dIVe demonstrated that man can live and do useful 
work on the lower connnentai shelf. However, considerable engineenng effort, including redundant design 
and some new technology WIll be necessary to Insure optimum diver comfort, perfonnance and safety. 
(Au thor's abstract) 

1239. 
PENNISTON, J.T. 

High hydrostatic pressure and enzyme activity: InhibitiOn of multimeric enzymes by diSSOCia
tion. 

Arch. Biochem. BiOphys. 142(1):322-332; 1971. 

When precautions were taken to saturate enzymes with their substrates and to prevent pressure denaturation, 
it was found that the activities of multlmeric enzymes were inhibited and the activities of monomenc 
enzymes stimulated by application of high hydrostatic pressure. Multimenc enzymes which were inhibited 
were mitochondrial ATPase from beef heart and rat liver (measured by hydrolysis of ATP or by ATP_32Pi 
exchange activity) erythrocyte membrane ATPase, sarcutubular vesicle ATPase [from rabbits) pyruvate car
boxylase, argininosuccInase, alkaline phosphatase and creatine kinase. Monomeric enzymes which were esti
mated were peroxidase, myokinase, tryPSIn, amylase, lysozyme and chymotrypsin. Both theoretical consI
derations and the results of experimental studies by previous workers show that high hydrostatic pressure will 
dissociate proteIn multimers which are held together by noncovalent Interactions. This diSSOCiatIOn must be 
considered as the major detenninant of the effect of pressure on enzymic systems which depend upon such 
protein-protein interactions for their activity. Since the category of multlmenc enzymes Includes a large 
proportion of known enzymes, disaggregating effects must be considered as a major factor in Investigating the 
effects of pressure on all cellular systems. This conclUSIOn is particularly relevant to the study of deep-sea 
organisms. Thelf enzyme systems either must be monomenc, or must have stronger noncovalent interactIOns 
between multimers, In order to operate at the high pressures under which these organisms live. (~A) 

1240. 
PEPELKO, W.E. 

The effect of cortisol upon lipolysis during hypercapma and after beta-adrenergic blockade. 
Brooks AFB, Sch. Aei\)Sp. Med., Rep. SAM-TR-71-16, 11 p. May 1971. 

Injection of 6 mg/kg cortisol iv Into anesthetized eucapnIc dogs resulted in a significant Increase in plasma 
free fatty aCid (FF A) levels, while non-injected controls showed no significant change in FF A levels. Beta
adrenergic blocking agents propranolol and 10 592 caused a rapid return of plasma FFAs to control levels In 
the dogs pretreated with cortisol. Cortisol neither stimulated lipolysis during acute hypercapnia, nor 
synergized with the lipolytic effects of norepinephrine during acute hypercapnIa. The evidence suggests that 
the lipoly:tJ.c effect of cortisol is not mediated by inhibitIOn of cyclic AMP breakdown. (Au thor's abstract) 

1241. 
PERES, G., P. Maggi, F. Brue and R. Ricci. 

Effets des hypercapnies normoxique et hyperoxique sur I'absorption intestinale du glucose et 
sur certains aspects des metabolismes glucidique et protidique chez Ie Rat. 

[Effects of normoxic and hyperoxic hypercapnia on the intestinal absorption of glucose and on 
certain aspects of the glucide and protide metabolism in the rat]. 

C.R. Soc. BioI. (Paris) 164:828-831; 1970. 

The Inhalation of a nonnoxic and hypercapnic (CO2 10%) mixture bnngs forth, In VIVO, in the rat, a 
diminution of the Intestinal absorption of glucose in Isotonic solutIOn. ThiS inhibition IS partially suppressed 

319 



by hyperoxia (02 90%, CO2 10%). Hypercapnia provokes, besides, an augmentation of the hematocrit, and a 
diminution of lacticemia and of the plasmatic urea associated with an elevation of nitrogen. These results 
confirm the important influence that oxygen and carbonic gas can exercise under certain conditions on 
protide and glucide metabolism. (Authors' summary translated by MFW/BSCP) 

1242. 
PERKINS, G.F., C.D. Wood, T.A. Koerner and L.D. Seager. 

Effect of amphetamine on hypertension and pulmonary edema produced by hyperbaric O2 • 

In: Aerospace Medical Association. Preprints of scientific program. 1970. 
Annual scientific meeting, St. Louis, April 27-30, 1970, p.l04. Published by the Association. 

The mechanism producing pulmonary edema resulting from exposure to hyperbaric O2 appears to be a 
response to high tissue C02' It has been proposed that the gas transport system of the blood remains 
saturated with O2 to such an extent that the C02 is not absorbed from the tissues. This high C02 in the 
central nervous system would produce a sympathetic discharge resulting in a maximal rise in blood pressure. 
Any factor that would increase tissue C02 or activate sympathetic responses would then shorten survival time 
in hyperbaric oxygen by hastening the development of pulmonary edema. This appears to be the mechanism 
of shortened survival time with d-amphetamine, L-dopa or inhalation of higher percentage of CO2, (from 
Authors) 

1243. 
PERONI, G. 

Personal underwater vehicles. 
In: Progress into the sea. Transactions of the Symposium 20-22 October 1969, Washington, 

D.C., p.23 1-236. Washington, D.C., Marine Technology Society, 1970. 

The diver has progressed into the sea and some sophisticated equipment has been designed, developed and 
constructed enabling him to go deeper and stay longer. But the tools he uses in the sea are baSically the same 
tools he has used for years on land with little or no modification for use at depth. In the area of diver 
mobility there have been many tries and a few starts with practically no completions. The diver is still 
basically an elevator type device With a brain and obsolete tools. In order to provide the diver with the ability 
to move about freely and more or less effortlessly on the bottom the parameters must be carefully studied 
and evaluated to design a diver assisting vehicle. Diver vehicles fall into two basic types; the small light weight 
scooter handled and used by one diver alld the larger diver submarine for higher speeds and longer ranging, 
usually handled and used by two divers. This is a discussion of the design parameters and some considerations 
necessary to produce a device that will prOVide the diver With a useful underwater tool. (Author's abstract) 

1244. 
PERRIMOND-TROUCHET, R. 

Inhalation d'oxygene pur ou de melanges respiratoires dans les caissons hyperbares - materiel 
propose. 

[Equipment for inhalation of pure oxygen or breathing mixtures in hyperbaric chambers]. 
Bull. Medsubhyp 2: 10-12; Mar. 1970. 

This self-contained breathing apparatus for hyperbaric chambers may use pure oxygen or ally gas mixture. It 
IS light, halldy, fully automatic and qUick and easy to use. Its performances are independent of runbient 
pressure and respiratory characteristics. It can be used at atmosphenc pressure or m ally size pressure 
chrunbers. (English summary). 

1245. 
PERRY, J.H., Jr. 

Habitats are here to stay, but -
Oceanol. Int. 5: 18-21 ; Aug. 1970. 

This IS a bnef state-of-the-art review of the undersea habitat. EmphaSIS IS placed on the need for further 
research m matenals - metallic, nonmetallic, and composite - that will meet the severe requIrements of 
undersea use. The author believes that It is very Important for all knowledge and developments regarding 
undersea liVing to be publiCized and shared as fully as pOSSible; thiS IS not now the case, espeCially where the 
military IS concerned. More research IS needed on the problem of underwater communIcatIOn; also, physHr 
logical problems - decompressIOn, oxygen toxICity, and tOXIC effects of other gases - are not yet fully 
understood. It IS stated that free dlvmg at 1200 feet IS a probability for the near future, With over 2000 
foot-depths as an ultimate likelihood. At these depths, liqUid breathmg may be the solutIOn. Hydro-Lab has 
been In constant operatton In Flonda waters smce 1966; some of ItS vICISSitudes alld accomplishments are 
descnbed. Among ItS most importallt contnbuttons are the accomplishment of dry transfers from small 
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submannes. Another important first was the emplacement of Powercel 8 on the seabed, for use during a 
two-day live-in experiment. Powercel, which operated on hydrogen and oxygen, supplied all electrical needs 
for Hy dro Lab, as well as the power for operatIng underwater tools; It is an obvious step forward in under
water technology, abolishIng the need for costly and cumberson surface support. Other habitat experiments 
throughout the world are bnefly discussed. (MFW/BSCP) 

1246. 
PESCH, A.J., R.G. Hill and W.K. Klepser. 

Performance comparisons of scuba divers vs submersible manipulator controllers in undersea 
work. 

In: 1971 Offshore Technology Conference, April 19-21, Houston, Texas. 
Preprints. Volume II, p. 222-232. Published by the Conference, 1971. 

The baSIC problem to which this research program IS devoted is the current unablhty of ocean engIneering 
personnel to deSign undersea hardware systems which complement the capabilities of the human operator. 
ThiS problem stems largely from a lack of quantitative research data on the relative short-comings and strong 
POInts of divers and a Similar lack of data descnbIng the capabilities of vanous undersea manipulator work 
systems. The research has been oriented toward quantitative data collection which describes how rapidly, how 
profiCiently, and under what circumstances an operator can or cannot perfonn tasks of what difficulty, both 
as a diver and as a manipulator operator aboard a submersible. The results are presented In the fonn of a ratio 
of perfonnance time for the diver versus a manipulator. The conclUSIOns of thiS research are based on data 
collected in a wet simulatIOn facility. The tasks range from Simple tasks such as sample gathenng, valve 
turnIng and hooking to tasks of Increasing difficulty such as cable ngging, unboltIng, Hansen connect/discon
nect functions, hole dnllIng, hole tappIng and pipe threadIng. The overall ratio for all tasks studied was 1/4; 
e.g. a dIVer was four times faster than a rate-controlled manipulator. More unportantly, depending on the 
task, this ratio changed drastically. For example, the tapping of holes In one-half-Inch alumInum plate was 
perfonned equally fast by the diver and the manipulator (1/1); however, the diver frequently broke taps. 
Another task required the connecting and disconnecting of a one-half inch Hansen qUick-disconnect fittIng 
which the diver perfonned 31 times faster than the manipulator. The diver also always ensured that the 
connectIOn was securely made. ConclUSIOns are presented in this article m tenns of which tasks and task 
aspects contnbuted most to the observed positive or negative perfonnance of divers and manipulator opera
tors. (Authors' abstract) 

1247. 
PETTY, T.L., R.E. Stanford and T.A. Neff. 

Continuous oxygen therapy in chronic airway obstruction. Observations on possible oxygen 
toxicity and survival. 

Ann. Intern. Med. 75:361-367; Sept. 1971. 

Continuous ambulatory oxygen, in sufficient flow to correct hypoxemia, was given to 20 patients with severe 
chronic airway obstruction. Survival ranged from seven to 61 months, with 14 patients dying after an average 
of 26.7 months on oxygen. Postlnortem exammation in 12 of these showed exudative or proliferative tissue 
change consistent with oxygen toxicity in six and no such changes in five. Survival was not shortened in those 
with histologic changes attributable to oxygen. Five patients have lived an average of 42.4 months with 
continued excellent clinical benefit. The clinical value of oxygen outweighs the pOSSibility of oxygen toxicity. 
[The author concludes that) in spite of profound physiological impainnent in this group of patients, the 
average survival of patients receiving this fonn of therapy has been more than two years and, in still surviving 
patients, nearly four years. Detailed morphologic studies showed changes suggestive of tissue oxygen effect In 
half of the patients, but, from a clinical standpoint, these patients fared as well as or better than those 
showing no such morphologic changes. (Authors' abstract and conclusion) 

1248. 
PETTY, W.C. and T.S. Sulkowski. 

CO2 narcosis in the rat: I. Effects on respiration and blood parameters. 
Aerosp. Med. 42:547-552; May, 1971. 

The effects of hypercapnia were studied in the rat at concentrations between 50/0-70% CO2 in 22% 02' 

Respiratory parameters of tidal volume, respiratory rate, and mInute volume were measured during a 20-
minute exposure period. Blood gases, pH, hematocnt and percent oxyhemoglobin saturation were measured 
at the end of the exposure period. Results indicate that hypercapma in narcotic concentrations increases 
mInute volume by increasIng tidal volume. A quadratic relationship was found between pH depreSSIOn and 
inspired carbon dioxide levels. A linear relationship was found between percent oxyhemoglobin saturation 
and inspired carbon dioxide levels in the presence of nonnal arterial blood oxygen tensions. A rise in 
hematocrit was noted and found to have a linear relatIOnship to the percent carbon diOXide exposure mixture. 
(Au thors' abstract) 
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1249. 
PETTY, W.C. and T.S. Sulkowski. 

CO2 narcosis in the rat: II. Effects on the ECG. 
Aerosp. Med. 42:55·558; May 1971. 

ECGs were measured in rats exposed to 5, 15,40, 50, and 70% CO2 , In concentrations above 40% CO2 the 
animals were divided in two groups: (a) pentobarbital anesthesia prior to exposure and (b) exposure to 
narcotic levels of CO2 for anesthesia. The incidence of cardiac arrhythmias, the levels of potassium release by 
CO2 and the ability of beta-adrenergic blockade to prevent cardiac arrhythmias were determined. Incidence 
of cardiac arrhythmias was found to be the highest at concentrations of CO2 above 50% and markedly 
increased upon withdrawal from CO2 , Pentobarbital sensitizes cardiac muscle to hypercapnic arrhythmias. 
Serum potassium increased during the initial eight minutes of 70% CO2 exposure. Beta-adrenergic blockade 
was ineffective in preventing hypercapnic cardiac arrhythmias. The development of cardiac arrhythmias in 
hypercapnia is attributed to a combination of increased serum potassium, increased calcium ions, decreased 
intracellular pH, catecholamine release and direct intracellular action of CO2 , (Authors' abstract) 

1250. 
PEYSER, R. 

Corrosion studies of steel scuba tanks. 
Kingston, R.I., Univ. R.I., Dept. Ocean Eng., Scuba Safety Rep. 1, SO p. 1970. 

A review of existing studies and regulations relating to corrosion in Scuba tanks suggested that relatively little 
has been done to relate interior deterioration to tank life or environmental factors. Present Department of 
Transportation (DOT) regulations require that tanks undergo a hydro test every five years and be junked if 
the tank retains a permanent volume change beyond a certain limit. Examination of some 40 condemned-in
service Scuba tanks revesled that most of these retained sufficient wall thickness to meet DOT requirements. 
At least two showed dangerous wall thinning and several contained enough loose corrosion product to clog ~r 
jam a scuba regulator. Six new tanks were subjected to a 100-day corrosion test at a temperature of 104 F 
with interior fresh or salt water. The fresh-water tanks showed only superficial corrosion and subsequently 
passed the DOT hydro test. Two of the four salt-water tanks (the two that were at 2200 psi and in a 
horizontal position) showed severe corrosion damage. One of these had lost over two-thirds of is wall 
thickness and would probably have exploded if we had attempted to move it from the test bunker while 
charged. All the salt water tanks contained enough corrosion material to clog the valve or regulator. Based on 
these studies, it is suggested that five years is too long a time between examination of scuba tanks. Yearly 
visual mspections may provide a much safer management of tank corrosion. The DOT hydro test appears to 
be failing safe tanks and passing dangerous ones and should be restudied. To the diver and dive-shop owner 
the followmg is suggested' store tanks in a cool place in the upright position with no more than 100 psi 
internal pressure. When a tank runs completiy out of air m the ocean, pull the K or J valve off and visually 
cxamme the interior for water, at once. If a tank is found to contam salt water, it should be rinsed thoroughly 
with fresh water and dned with hot air. A tank that opens up while bemg charged can easily kill everyone in 
the shop. If it is m a water bath, the explosive force will be transmitted through the water and will smash the 
water container mto several dozen shrapnel pieces. It IS urged that dive shops place the tank-charge locatIOn 
behind reinforced concrete walls. If thiS is Impossible, never use a metal container for your water, but obtam 
a large plastic tank to hold the scuba cyhnders bemg charged. (Author's abstract) 

1251. 
PHILLIPS, L.L., S.R. Wyte, D.B. Weeks and H.B. Soloway. 

Fibrinolytic defiCit m oxygen mtoxicated guinea pigs. 
Aerosp. Med. 40:744-746; July 1969. 

In gumea pigS, 72 hr of 100% Isobanc oxygen therapy produces pulmonary hyalme membranes CoagulatIOn 
profiles were performed upon gumea pigs after 48 hr of 100% oxygen therapy to determme whether hyaline 
membrane formatIOn [s preceded by changes m the clotting or f[brlnolytlc systems. There were found to be 
statiStically slgnif[cant decreases m total proflbnnolysin, free proflbnnolysm and fibnnolytlc mhlbltor Other 
changes m the coagulatIOn profile suggest partial activatIOn of the clottmg mechamsm These results demon
strated that defiCient f[bnnolys[s precedes the development of hyalme membrane and are consistent with the 
hypotheSIS that a causal relatlOnsh[p eXIsts between hyalme membrane disease and deflclCnt f[bnnolys[s In 
neonatal and adult human hyahne mem brane disease def[clent f[bnnolys[s has been demonstrated after the 
membranes have already formed (© HA) 

1252. 
PHILP, R B. 

ExperImental eVidence for platelet aggregatIOn lI1ltlated by l11travascular bubbles. 
In: Aerospace MedIcal ASSOCiatIOn. PreprInts of SCientifIC program, 1970. Annual SCIentifiC 

meetmg, St. LOUIS, Apnl 27-30, 1970, p. 17-18. Published by the ASSOCIatIOn. 

322 



The results of these experiments indicate that the presence of intravascular bubbles causes the removal of as 
much as 1/3 of the platelet population from the circulating blood, possibly by imtiating the formation of 
platelet aggregates, which then become sequestered in lung capillaries. Treatment with two agents (serotonin 
and ADP) which are known to aggregate platelets caused a significant shortening of the survival time during 
air infusion in rabbits. These rabbits also showed a significantly greater loss of cuculatIng platelets at five and 
ten min. of air infusion. Treatment with adenosine, which inhibits platelet aggregation, had no significant 
effect on survival time although It reduced platelet loss at five min. of au infusIOn. All three drugs produced 
similar hypotensive effects so that it is unlikely that this action alone can account for the effects on survival 
time. The experiments in rats indicate that mortality may be associated with thrombus formation in lung 
blood vessels. The extent to which platelet aggregation contributes to the etiology of decompression sickness 
in man has yet to be determined. Expenmental evidence, however, suggests that this is a distinct possibility in 
severe episodes. (Au thor's conclusions) 

1253. 
PHILP, R.B., P. Schacham and C.W. Gowdey. 

Involvement of platelets and micro thrombi m expenmental decompression Sickness: SimilarIties 
with disseminated mtravascular coagulation. 

Aerosp. Med. 42:494-502; May 1971. 

EVidence IS presented to support the hypotheSIs that, In severe decompression Sickness (OS) With Intravascular 
bubble formation, mlcrothrombl involVing platelet aggregates may occur in a manner SImilar to that seen In 
disseminated Intravascular coagulatIOn. Platelet and red-cell aggregates were seen In the fine vasculature of the 
lungs of rats which had OS and there was a correlatIOn between the seventy of bends and the extent of the 
lung pathology. Similar aggregates and thrombi were seen In the lung vessels of rabbits invused Intravenously 
With alI. Moreover these rabbits showed a sharp decrease in the cuculating platelet count, dUrIng the alI 
infUSion, which was exaggerated by agents (serotonin, adenosine diphosphate) known to aggregate platelets 
and which was retarded somewhat by a known Inhibitor (adenOSine) of platelet aggregation. The cerebral, 
cortical vasculature of rabbits was observed before, during and after the artenal Side was filled With alI via the 
carotid artery. Venous stasIs was seen during the "alI-embolus" With multiple fOCI and platelet aggregation 
and red-cell sludging. Platelet aggregates continued to form even after blood-flow was restored and even 
though bubbles were never seen to cross to the venous cuculatlOn. Related evidence linking these observations 
to Intravascular clotting and thrombus formation IS reviewed. (Authors' abstract) 

1254. 
PIATT, V.R. and E.A. Ramskill. 

Chemical research in nuclear submarine atmosphere purification. 
Nav. Res. Lab., Prog. Rep. NRL-7037, 2 p. June 2,1970. 
(AD 709,896) 

Considerable progress has been made In developing both laboratory and shipboard methods of sampling, 
analysis, and control, but major shipboard analytical equipment continues to be of marginal quality Some of 
the tOpICS covered Include a flIe retardant and nontoxic paint system for application when necessary dUrIng 
submergence, atmospherIC contaminatIOn With a cleaning solvent, the NRL Total Hydrocarbon Analyzer, 
catlyzed combustion of vanous types of atmospheric contaminants, and CO 2 absorptIOn properties of some 
newamines. (Author) (Aerosp. Med. BIOI.) 

1255. 
PICARD, S. 

Amelioration de l'intelligibillte de la VOIX emlse en atmosphere d'helium. 
[Improvement of the intelligibility of the vOice in a helium atmosphere]. 
Bull. Medsubhyp 3: 5-8; Sept. 1970. 

The problems of helium speech are discussed and explained In conSiderable detail. Recordings of helium 
speech were made and digital sonograms were prepared In the IBM Laboratory In Zunch. The article IS 
Illustrated With several diagrams which show sound frequencies of the vOice In helIum and In alI, and also the 
correctIOn curve. From these calculatIOns. the IBM Development Laboratory at LaGaude fabrIcated a 
"vocoder", called a batyphone, which makes use of a complicated system of analyzing filters and synthesIzing 
filters ThiS apparatus, showns here both diagrammatically and In photographs, IS capable of transofrmIng 
helium speech into an IntellIglvle vocal signal. (MFW/BSCP) 

1256. 
PICCARD, J. 

Inner space. Deep submersible vehicles. 
Architect. Des. 29:216-220; Apr. 1969. 

ThiS IS a descriptIOn of the deep submeISIble vehicles from the TrIeste, In 1960, through the PX15, 1969. The 
TrIeste dove to the sea bed, at nearly 11,000 m, and established the fact that marine lIfe and therefore, 
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oxygen is present at this depth. Other deep submersibles described and illustrated are Deep Quest, Alvin, 
Aluminaut, Deepstar 4,000, and SP 3000. Deep Quest, and research submarine, descended to a record depth 
of 8310 feet; this vessel could be used in man-in-the-sea diving support. Alvin posesses an operating depth 
capability of 6,000 feet, and its chief requirement is maneuverability. Aluminaut can accomodate seven men, 
and operates at 3,000 feet. It is equipped with two articulated manipulators. Deepstar 4,000 is a saucer with a 
spherical shell that can go to 4,000 feet; SP 3,000 goes to 3,000 meters, and has two manipulators. The 
French Argyronete is a combination submarine and underwater habitat, divided into two sections, one of 
which is pressurized; it is in effect a self-propelled habitat, the chief advantage of which is that the divers will 
be able to concentrate on their experimental work, without having to concern themselves With mechanical 
and maintenance tasks. Small auxiliary craft, such as Amphitrite, Puces 500, and Troikas are briefly described 
and illustrated. PX15 is to be lowered into the Gulf Stream (April, 1969) for the purpose of making 
oceanographic and biological observations. It carries six men. (MFW jBSCP) 

1257. 
PICCARD, J. 

The sun beneath the sea. 
New York, Charles Scribner's Sons, 1971. 405 p. 

The author recounts the history of the Auguste Piccard in Switzerland as a background for the account of the 
Ben Franklin mission. The design and construction of the submersible and its trial dives are described in 
detail, as is the Gulf Stream mission itself. It is noted that the main purpose of this mission, as in Apollo II 
was to prove the tool and technique, rather than to make any astounding scientific discoveries. (MFW jBSCP 
from review by L.M. Hunt, in Mar. Technol Soc. J. 6' 56; May/June 1972). 

1258. 
PICHOTKA, J.P., H. Krekeler, J. Schotte and K. Muysers. 

Die alveolar-arterielle O2 -Druckdifferenz bei hyperventilation. 
[Changes of the alveolar-arterial O2 -pressure-difference during hyperventilation] . 
Pfluegers Arch. 327:53-67; 1971. 

The AaD02 was investigated during controlled hyperventilation and during the subsequent post-hyperventi
latory phase. Alveolar gas tensIOns were measured by mass-spectrometry, arterial P02 by polarography. The 
AaD02 increased with decreasing PAC02. Furthermore there was an increase of the AaDO With time at a 
constant level of lowered PAC02. After 30 min hyperventilation the mean values has mcreased from normal. 
AaD02=11 Torr to AaD02=16 Torr at PAC02=30 Torr, AaD02=24 Torr at PAC02=25 Torr, and 
AaD022=29 Torr at PAC02=2- Torr. All differences were Significant With p<D.OOl. Dunng the post-hyper
ventilatory penod the AaD02 remamed elevated although alveolar and artenal 02-tenslOns often were defi
nitely below normal The AaD02 values, as plotted agamst PAC0 2, dunng hyperventilatIOn and dunng the 
post hyperventilatory penod were different. The same AaD02 values of both the hyperventilatIOn and 
post-hyperventilatory penod obeyed a linear function if plotted agamst PAC02 . It IS concluded that m these 
expenmental conditions the AaD02 IS maInly detenmned by PAC02. (English summary) 

1260. 
PIIPER, J. 

Various models for analYSIS of the absorption of inert gases from gas cavities in the body. 
Resp. Physiol. 9:74-85; 1970. 

Absorption of mert gases from tissue gas cavities IS analysed m theory, usmg several models mvolvmg different 
patterns of dlstnbutlOn of capillanes and of resistance to diffUSIOn m the walls of the gas cavity. Model I, 
diffUSIOn resistance for all capillanes effective m gas absorption IS equal (due to equal distance from cavity 
surface or to predommant pencapillary resistance) Model II, capillanes are evenly distributed m the walls of 
the cavity, eqUilibnum between blood and surroundmg tissues IS reached. Model III, like Model II, but blood 
tissue equilibratIOn IS mcomplete. Model IV; like Mode II, but With an additional, superfiCial, barner to 
diffUSIOn. Expenmental data preVIOusly collected m subcutaneous gas cavIties m rats are compared With 
predictions based on the Models. It IS found that the Models I, III and IV can explaIn the expenmental data 
equally well, and better than Model II. ThIS findmg IS conSIdered to confinn the applicabilIty of the Simplest 
mode, Model I for analysIs of mert gas exchange m gas cavIties and of related processes (Author's abstract) 

1261. 
PIlPER, J., P. CerretellI, D.W. Renme and P.E. DI Prampero. 

EstImatIon of the pulmonary dIffUSIOn capacIty for O2 by a rebreathmg procedure. 
Resp.PhyslOl. 12:157-162;June 1971. 

It IS shown m theory that the approach of alveolar P0 2 to mIxed venous P02 m rebrcathmg condItIOns I~ 

determmed by the volume of the bag-lung system, the cardIac output (Q), the ~lope of the O2 dl~,oclatlOn 
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curve (tb2), and by the pulmonary diffusion capacity (D0 2 ) Thus m principle D0 2 can be determined 
without blood sampling from the rate of change of alveolar P0 2 during the rebreathing when the other 
factors are known. The accuracy of the procedure is expected to be limited by the reliability achieved in 
determining the values of Q and tb2, particularly when the ratIO D02 /(Q. tb2) IS high. (Authors' abstract) 

1262. 
PIRUZIAN, L.A., LA. Maksimove, E.Ia. Kaplan, M.A. Rozenfel'd and T.I. Makolina. 

Vliianie antioksidantov na svobodnoradikal'nuiu aktivnost' organov myshei v usloviiakh 
giperbaricheskio oksigenatsii. 

[Effect of antioxidants on free radical activity in organs of mice under conditions of hyperbaric 
oxygenation] . 

Dok!. Akad. Nauk SSSR (Ser. Biolog.), p.773-777; Sept.-Oct. 1970. 

Investigation of free radical activity m the tissues of blood, bram, spleen, lungs, liver and heart of white mice 
which were exposed to an atmosphere of oxygen at 5 C after mjections of 5-methoxytryptamme or BH3. The 
EPR spectra of lyophilized tissue samples indicate vanatlOns ill the free radical activity dependmg on the 
duratIOn of exposures. A relation IS also established between the survival rates and the depression of free 
radical actiVity due to the action of these antioxidants. (VZ) (Aerosp. BIOI. Med.) 

1263. 
PIT AEVSKA Y A, L.L. and A.V. Bilevlch. 

Skorost' rasprostraneniya ul'trazvuka v CO2 pn vysokikh davleniyakh i primenimost' pravila 
RAO dlya sil'no szhatykh gazov. 

[The speed of ultrasound propagation of CO2 under high pressure and the adaptation of the 
RAO prinCiple to highly compressed gases.] 

Dok!. Akad. Nauk SSSR 196(1):81-83; 1971. 

The speed of ultrasound propagation in CO 2 under various pressures up to 4.5 Kbar and temperatures 
between 25° - 200°C has been measured by the impulse method. Measurements were taken within the limits 
of 0.3 - 5 Mgc. No correlation has been found between the speed of ultrasound and its frequency. In a 
diagram the authors illustrate the variations m the correlatIOn between ultrasonic speed, pressure and temper
ature. For CO2 this correlation (dependence of speed on pressure and temperature) was found to be much 
more pronounced than for N, Ar and He. Experimental data on the temperature dependence of ultrasonic 
speed and temperature in liquids are in accordance with the empirical principle of RAO: the value of Ra = c 
1/2 M (M=molecular weight) does not depend on temperature. Considering the similarity of compressed gases 
to liquids, the authors determined the Ra constants for some compressed gases under various pressures. 
Diagram 4 shows that, in contrast to the situation with liqUids, the Ra value for gases has a distinct 
relationship to temperature. The temperature dependence of Ra will be the more pronounced, the more the 
properties of a given gas will differ from the properties of its liquid form. The higher the pressure, the closer 
the properties of the gas will come to the properties of the liqUid, and the weaker will be the temperature
dependence of Ra. It is weakest for CO 2 , This can be explained by the fact that for CO2 the transition to the 
liquid state occurs under lower pressures than for the inert gases argon and helium. Consequently, for the 
latter two the temperature-dependence of Ra is more pronounced. (OLC/BSCP) 

1264. 
PIZZARELLO, D.J. and A.C. Shircliffe. 

ProtectIOn against hyperbaric oxygen toxicity after feedillg N,N-diphenyl-p-phenylene diamine. 
Experientia 24(2):188-189; 1968. 

Jamieson and Van Den Brenk showed that l.p. mjectlOns of N,N-dephenyl-p-pl1enylene diamme (DPPD) 
protects rats and Walker and Eliza stram mice agamst tOXIC effects of later exposure to 100% oxygen at 5 
atmospheres. These effects included convulsions, lung damage and eventual death. Similar results m C3 H mice 
were obtamed after feedmg DPPD. The degree of protectIOn IS linked to the number of feedmgs and 
presumably to tissue accumulatIOn of DPPD. (JWS) (©BA) 

1265. 
PLANTE-LONGCHAMP, G., P. Maestracci and H. Nicolai-Harter. 

Deux cas de destruction labyrinthique apres plongees. 
[Two cases of labyrinth damage after diving] . 
Bull. Medsubhyp4:12-14;Dec. 1970. 

(Also published in Maroc Med. 51 :256-257; Jan./June 1971. 

Case No.1 was a student diver who submerged to 20 m for about 20 mm. On surfacmg because of the cold, 
he expenenced vertigo and vomltmg at first ascnbed to sea-sickness but sought treatment and after three 
hours of recompressIOn using the short table, with admmlstratlOn of hydergme and Theomacrodex, was 
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apparently restored to normal. Troubles of equilibrium re-occurred subsequently and were found due to left 
labyrinth hypoexcitability. Case. 2 was a 4().year old woman experienced in underwater fishing. After one
half hr at 30 m she experienced intense cold and, on resurfacing, vertigo and vomiting. The symptoms 
persisted for 24 hours and were particularly intense in the dorsal decubitus. One year later she made new 
dives and suffered authentic barotrauma of the left ear. These two cases, one with intensive care and the other 
without treatment showed the same results. It is concluded that a pressurallesion of the vestibule simultane
ously leads to a cochlear attack because of the continuity of the labyrinthine fluids; a vascular disturbance 
may also be involved. The action of the cold and of an eventual spasm would lead to a metabohc disturbance 
at the level of the labyrinthine fluid. Deafness or vertigo is frequently encountered in which the vascular 
involvement is demonstrated by the efficacity of the treatment by vasodilatators and antispasmodics. The 
same phenomenon may be produced in the diver during immersion. The authors consider that a formation of 
gas bubbles in the labyrinthine fluid may aggravate the effects of arterial spasm. They stress the effect of cold 
on the arteriolar circulation of the inner ear and its probable role in these accidents. Cold was the principal 
element noted in these cases, both of which involved dives without special diving suits. The diagnosis of 
seasickness in such cases is incorrect; an intense nystagmus mdicates a labyrinth disorder calling for emer
gency treatment with vasodilatators. (MFW/BSCP) 

1266. 
PLUM, F., J.B. Posner and W.W. Smith. 

Effect of hyperbaric-hyperoxic hyperventilation on blood, brain and CSF lactate. 
Amer. J. Physiol. 215: 1240-1244; Nov. 1968. 

In previous experiments we found that lactate in CSF and brain rose substantially dunng hypocapnic hyper
ventilation with air at one atmosphere and even more if a 10% oxygen mIXture was inhaled. The results 
suggested, but dId not prove, that anoxia rather than alkalosis caused most of the lactate rise. To test this 
further, five dogs were hyperventilated for five hr. in a hyperbanc chamber, with oxygen at 3 atm, to an 
arterial carbon dioxide tension of about 12 mm Hg. Arterial and cerebral venous blood and cisternal CSF 
were sampled at 30, 90, 180 and 1300 min. and the brain was biopsled nght after the last samples. Mean 
arterial carbon dioxide tenSIon exceeded 2,000 mm Hg and mean cerebral venous oxygen tension rose from a 
control of 39 mm Hg to 50 mm Hg. Blood lactate rose from a control of 1.12 to 2.72mM at 300 min., CSF 
lactate rose from 2.20 to 4.29 mM. Brain lactate was 5.7 mM/kg wet wt. These values for CSF and brain 
lactate were significantly lower than those m the earlier experiments. The results remforce the conclusion that 
severe hypocapma at sea-level oxygen pressures induces substantIal degrees of ischemic cerebral hypoxia. 
(Authors' abstract). 

1267. 
PONOMAREV, V.P. 

[Motor manifestations and the bioelectric activity of rabbits' brain under argon, nitrogen and 
helium narcosis] . 

In: Zaitsman, G. L. ed. Giperbariyevaya epilepsiya i narkoz. Neyrofiziologicheskiye 
issledovaniya. [Hyperbaric epilepsy and narcosis. Neurophysiological studies], p. 196-205. 
Leningrad, Isadtel'stvo Nauka, 1968. 

The paper presents the results of studIes of spontaneous electncal activIty of cortex and some generalIzmg 
structures of rabbits' bram in correlatIOn to motor manifestation ansmg WIth the increase In partIal pressures 
of argon, mtrogen or helIum. It has been established that the initIal changes of electrIC actiVIty of the brain 
take place before the first shIfts in the rabbit's behaVIOr· 5 and 7 atm under compression by argon, 9-10 and 
15-20 atm under compressIOn by mtrogen and helium respectively. The changes In the behaVIOr m rabbIts and 
the dynamics of the electrIC activIty of the bram coinCIde baSIcally m the conditions of the development of 
argon and nitrogen narcosis. The reactions of behaVIOr are characterized by the growth of motorial trouble, 
the appearance ofhyperkmesis, the development of ataxy, of astasis and, eventually, under the argon pressure 
above 25 atm, under that of mtrogen above 35 atm, by taking a sidelong posItIon. The development of statIc 
and motonal dIsturbance accompanied by the appearance of Irregular delta-waves m the cortex structures, 
and a gradual generalIzatIon of theta rhythms of unequal frequency m sub-cortex structures The rabbIt's 
acqUIring a SIdelong pOSItIon IS accompamed by a spread throughout the structures of brain or unstable 
hIgh-amplItude delta-waves. In the process of increasmg the pressure of helIum up to 40-50 atm, only a slIght 
shlvenng of anImal's vlbnssae has been noted. The mcrease of rapId actIvIty and an unstable theta-rhythm IS 
seen to develop In braIn structures (Enghsh summary) 

1268. 
PORTA, L. and V. Barbaram. 

Effetto dell'osslgnazlOne iperbanca suIle amme cerebral! del ratto lattante: ModlflcazlOm 
mdotte da farmlc anti-MAO. 

[Effect of hyperbaric oxygenatIOn of the cerebral ammes of the nursmg rat: ModificatIOns 
mduced by an anti-MAO drug] . 

Boll Soc. Ital. BIOI. Sper. 44(13): 1039-1043; 1968. 
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Rats treated to hyperbanc oxygenatIOn demonstrated convulsive activity accompamed by a reduction of 
NAD In the cerebral hemispheres (40%) and the cerebral trunk (34%) and of 5-hydroxytryptophan (5-HT) 
(20%, 18%, respectively). In those animals pretreated with Iproniazid and sacrificed 12 - 16 hr after peritoneal 
injections of the anti-monamine oxidase compound, decreases In NAK 01% In the hemispheres; 18% in the 
trunks) and 5-HT (6% in the hemispheres and 3% in the trunks) were noted. The decreases encountered at 
10% of the convulsion time were less significant (NAD' 5% in the hemispheres and 11% in the trunks) and a 
decrease of 30/0' 5-Ht In both cerebral areas. (©BA) 

1269. 
POTTIER,G. 

A propos d'un cas d'accident de decompression traite par I'emploi d'une table longue a I'air 
(GERS). 

A case of decompression sickness treated according to the long air table (GERS)]. 
In: Chauderon, J, ed. Medecine de la plongee, 1971. Maroc. Med 51 :254-255; Apr. 1971. 

The author descnbes In some detail a case of decompressIOn sickness which occurred even though the proper 
dlVlng stage times were adhered to. The first symptoms experienced by the 28-year-old diver were mild, and 
after recompression to 50 meters, decompressIOn in accordance with air table D was begun. (Drugs adminiS
tered m the caisson included Hyderglne, Solurutlne-papavenne, antibiotics, and analgesics.) At 12 meters 
oxygen became aVailable and the longest stages of table C were used. A total of 16 hours were spent m the 
recompression-decompression caisson. The subject is still under treatment but a complete recovery IS fore
seen. (MEH/BSCP) 

1270. 
POULTER, T.C. Ed. 

Proceedings of the seventh annual conference on biological sonar and diving mammals. 
Menlo Park, Calif., Stanford Res. Inst., 1970. vi + 249 p. 

ThiS, the Proceedmgs of the seventh annual conference on biological sonar and dlVlng mammals, contains 33 
papers that were presented at the 1910 conference held on Oct. 23-24 at the Stanford Research Institute in 
Menlo Park, California. ThiS conference and series provided a common meeting ground for students of all ages 
working in the wide area of physiological studies of the marine mammals; provided an opportunity for the 
undergraduate and graduate students to actively participate m the conduct of an active conference in theu 
chosen field of research; and encouraged the publication of their research. Biological sonar and diVing 
mammals researched and here discussed include: Ganges river dolphin, blind dolphin, Amazon river porpoise; 
the humpback whale; the northern bottlenose whale; belugas; killer whale, Califorma sea otter, California sea 
lion, the northern fur seal; the nortern elephant deal; harp seal; Atlantic bottlenosed dolphin; Steller's sea 
cow; white whales and the harbor seal. Various biochemical, physiological and psychological aspects of these 
mammals were discussed' sonar and underwater sounds, echolocation; reactions to recorded sound; longevity 
in captivity; biochemical adaptations; sexual arousal; migration and orientatIOn; discnmination; behavior; 
reproduction; evolution and overland travel. Contributions include extensive bibliographies. (BJS) (©BA) 

1271. 
POWELL, M.R. 

Detection of gas-liquid phase separation in tissues by through-transmission mode ultrasound. 
In: Abstracts, 15th annual meeting of the Biophysical Society, New Orleans, Feb . .1971, 

p.167a. Published by the Society, 1971. 

Abstract only. Entire Item quoted: Conflicting theories eXist concerning the presence or absence of gas 
emboli m the circulatory system before the onset of symptoms of decompression sickness. The authors have 
applied a combination of noninvasive ultrasound, and microscopIC techniques to investigate m vivo bubble 
formation In rat muscles. Air emboli produce an intense scattering and attenuation of an ultrasound beam, 
especially at the bubble's resonant frequency OJ.! for 5.1 m Hz transducers). Anesthetized rats with 5.1 m Hz 
transducers clamped to either foot or thigh were compressed to 6 ATA for 15 min and decompressed at 2 
atm/mm with no change in the ultrasound signal strength; those held at 6 ATA for 60 min and similarly 
decompressed produced signal strength attenuations of 10-15 db for the foot and > 50 db for the thigh 
muscle. Unanesthetized rats compressed on the first profile were found to be free of decompression sickness 
symptoms while those on the second profile died 30-60 min later. Signal intensity returned to ItS initial 
precompression level upon recompression of the animals. When the transducers were applied to the thigh 
muscles, an attenuation of 5 db preceded the appearance of visible bubbles In the femoral artery and vein by 
20 mm; a large attenuation of> 50 db was quickly followed by viSible bubbles and respiratory failure. 
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1272. 
PRICE, H.E. and J.E. Parker. 

Forecast of human factors technology issues and requirements for advanced aero-hydro-space 
systems. 

Falls Church, Va., Biotechnology, Inc. Final report on Contract NOOOI4/69-C-0327, 343 p. 
Mar. 1971. 

(AD 721,713) 

Three major new systems planned for the 1970s have been examined: the supersonic transport, the space 
shuttle, and undersea systems, covering both underwater habitats and deep sea submersibles. The operation of 
these systems and the proposed utilization of man within each system have been described in detail. Specific 
issues relating to the use of man have been discussed. Finally, research requirements have been recommended 
that should receive emphasis if appropriate human factors and biomedical technology is to be developed to 
support the full spectrum of advanced systems to be developed within the next decade. (Author) (GRA) 

1273. 
PRINCEV ALLE, R. 

Deep diving system MK 2. 
In: Progress into the sea. Transactions of the Symposium 20-22 October 1969, Washington, 

D.C., p. 57-69. Washington, D.C., Marine Technology Society, 1970. 

As a result of the Large Object Salvage Study completed in 1965, the major system to be identified and most 
needed to substantiate the salvage program and the Man-in-the Sea program was a saturated diving facility. In 
1966 Electric Boat division was awarded the contract to design a deep diving system capable of supporting 
conventional or saturation (mixed gas) diving operations for eight divers working in shifts for periods up to 14 
days at pressures to 378 psig (850 ft sea water). The components comprising the diving system are: two Deck 
Decompression Chambers (DDC); two Personnel Transfer Capsules (PTC; two Mam Control Consoles (MCC); 
two Strength-Power-Communications Cables (SPC Cable); two SPC Cable Deck Winches; two PTC Downhaul 
Winches; plus related electrical and gas supply systems. The prototype diving system was fabncated at San 
Francisco Bay Naval Shipyard (Hunters Point) during the period of FebruaTy 1967 to October 1968 and 
instialled in the Elk River (IX-SOl), the surface support ship for Sealab III for evaluation in conjunction with 
Sealab III exercises at San Clemente Island, California. Two follow-on diving systems are now under construc
tion at the Dixie Manufacturing Co., Inc., Baltimore, Maryland for installation aboard the catamaran ASR 21 
and 22. (Author's abstract) 

1274. 
PRITZLAFF, J.A. 

Deepstar 20,000 
In: Marine Technology 1970. Preprints. Volume 2, p. 817-836. Washington, D.C., Marine Tech

nology Society, 1970. 

The development of Deepstar 20,000 IS described from ItS background as one of the Westmghouse Deepstar 
family of submersibles through its preliminary design, detaIl deSIgn, program controls and fabricatIOn status. 
Subsystem diagrams and operational concepts are Included In the detrul design sectIOn. (Author's abstracts) 

1275. 
PRITZLAFF, J.A. 

Submersibles submersibles submersibles. 
Oceano!. Int. 5:38-43; June 1970. 

The author, who IS the manager of the Deepstar 20,000 program at WestInghouse, dIscusses the techmcal 
aspects of submeISlble deSIgn and construction the comparative advantages of VarIOUS hull matenals (steel, 
aluminum, fiberglass); vanous solutIOns of the problem of negative buoyancy (gasolIne-filled floats, syntactic 
foam); propulSIOn systems (DC, AC, hydraulIc); the problem of adaptIng deSIgns both to surface and depth 
pressures, as well as to other envIronmental condItIOns, calculatIOn of lIfe-support requIrements. A table 
gIVIng the Intake and output of the "standard man" (oxygen, rur, water, and food requlfements, CO 2 
productIOn, water vapor, unne, feces, flatus and heat produced) IS Included. Vanous submerSIbles, startIng 
WIth Beebe's Bathysphere IS 1934, are dIscussed, these mclude the Deepstars, Deep Quest, AlVIn, AlumInaut, 
PIsces, Nekton, Star, Asherah, Deep DIver, Shelf DIver, and Beaver IV. Numerous rescue and salvage opera
tions are de~cnbed. (MFW/BSCP) 
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1276. 
PROCTOR,M. 

Marine research in Sweden. 
Meerestechnik 2:49-55; Apr. 1971. 

Marine research in Sweden is much more highly advanced m the area of medical technology than in that of 
marine technology. At the Physiology Institution of Lund University a group IS working on diving phhsiology 
and medicine. At the Karolinska Institute, studies are being made in respiration, blood circulation and other 
physiological functions in high pressure environments. This group works with two hyperbanc chambers With a 
capacity of 16 ata. Areas of investigatIOn include decompression sickness, oxygen toxicity, nitrogen narcosis, 
envuonmen tal stress, adaptation of respiratory and circulatory systems at high pressure, at rest and dunng 
exercise, pulmonary gas exchange and psychomotor functions. In the field of manne technology, a two-man 
research submersible with a depth capacity of 60 meters is bemg developed, as a project of the Board of 
Technical Development, at the Asko Laboratory of the Zoological Institute of Stockholm University. Anoth
er project of the Board is the development of a commUnication system for dIVers at the Institute for Speech 
Transmission at the Royal Technical Umversity m Stockholm, (MFWjBSCP) 

1277. 
PROSIN, M.A. 

Electrocardiography and cardiac monitoring aboard a nuclear powered submarine on patro!. 
U.S. Nav. Submar. Med. Cent., Rep. SMRL 621, iii + 12p. Mar. 19, 1970. 

The author describes the equipment used to improvise electrocardiography and monitoring for a severe attack 
of what appeared to be myocardial Ischemia and possibly actual myocardial mfarction, which occurred dunng 
a patrol. Duections are given for modifymg a Tektronic 545A Oscilloscope, With Improvised electrodes and 
electrode paste. Further modificatIOn supplied augmented leads, glVlng two pick·ups to the oscilloscope. 
Spllcmg m additIOnal cable supplJed chest leads. This equipment, together with a Polaroid camera, made It 
possible to take complete electrocardIOgrams. Knowledge gamed from thiS report should enable a medical 
officer on submarine patrol to improvise electrocardiograph eqUipment, should such an emergency present 
itself. (Author's abstract) 

1278. 
PRUNA, A. 

Swimmer propulsion units. 
Oceano!. Int. 5:27-29; Apr. 1970. 

The swimmer propulsIOn umt can serve as a comfortable and safe means of transportmg the diver and his 
heavy gear as well as a portable power supply to keep his eqUipment in operation. The advantages of the wet 
submersible over the dry are transportability, easy maintenance, low cost, and mdependence of elaborate 
surface support, maneuverability, and ease of escape. The author believes that Reblkoff's Pegasus is the most 
useful type of swimmer propulsIOn Unit. It is a torped-Ilke vehicle which handles like an airplame. It offers a 
wide choice of accessories' a navigatIOn module with directional gyro, artifiCial honzon, watch, voltmeter, 
ammeter, depth gauge, magnetometer, motion picture cameras, floodlights, a short-pulse strobe, still cameras, 
laser altimeter, and other items. It IS suggested that ul timately the most satisfactory unit would be a com bma
hon wet and dry submersible, Similar to Cousteau's Sea Flea. (MFW jBSCP) 

1279. 
PUTMAN, J.L. 

Submersible vehicles for the U.K. continental shelf. 
In: Proceedmgs of a meeting of the Society for Underwater Technology, London, April, 1970, 

14 p. Published by the Society. 
(Also published in Underwater SCI. Techno!. J. 2: 197 -203; Dec. 1970). 

The need for research in underwater vehicles m the U.K. IS emphaSIZed pnmanly because of the large extent 
of its contmental shelf. While sea states and vlSlbdlty are too poor m certam areas as the North Sea and the 
English Channel, to make the use of submersibles practical, m other areas, such as the Irish Sea and the 
Atlantlc north and west of Scotland, vlSlbillty IS good. Proposed functIOns for submersibles mclude inspection 
and testmg, samphng, conng, search and salvage, engmeenng operatIOns (at depths too great for divers). 
Various U.K. submersibles, towed bodies, and the Sea-bed Vehicle are listed and bnefly descnbed. Some 
limitatIOns of the submersible at ItS present stage of development are problems of launch and recovery, speed 
and range limitatIOn, madequate navigatlon methods, lack of effective ViSUal aids, and the prohibitive cost of 
efficient manipulators. Future plans mclude a senes of trials for Pisces deSigned to determine what functions 
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are best performed by manned submersibles and what improvements are most needed; a study of the 
feasibility of developing the unmanned, towed submersible; development of launch and recovery methods; 
power sources, navigational systems and underwater power tools. Table I lists frequency of sea states in 
various U.K. locations. Table II lists all existing underwater systems. A map shows extent of the U.K. 
continental shelf. (MFW/BSCP) 

1280. 
RADLOFF, R. and R. Helmreich. 

Groups under stress: psychological research in SeaLab II. 
New York, Appleton-Century-Crofts, 1970, 259 p. 

This book is a "must" reading for anyone planning an activity where men will be crowded and isolated from 
the rest of the world for a period of time. Reports a carefully planned and executed study of the three teams 
of SeaLab II. The results are presented in the following chapters: The hole in the ocean; Problems in defining 
and investigating psychological stress; Planning data collection; Stresses of SeaLab; Costs and rewards in 
exotic environments; Performance, adjustment and interpersonal relations; New potentIals for field research; 
Bibliography, and Appendices consisting of a personal history book, various rating forms, and a checklist of 
activities and feelings. (CWS/BSCP) 

1281. 
RADOMSKI, M.W. and P.B. Bennett. 

Metabolic changes in man during short exposure to high pressure. 
Aerosp. Med. 41: 309-313; Mar. 1970. 

The effects of compression and decompression on blood and urine chemistry in humans were assessed. 
Subjects were exposed to pressures up to 10 atmospheres absolute (AT A), breathing air or a 20/80 oxy
helium mIxture for one-half hour. Samples of blood and urine were collected at depth and throughout the 
decompression period. Marked decreases in the excretion of sodIUm and calcium were found at depth on the 
air dives, these changes being completely reversible on decompression. Oxy-helium and pure oxygen did not 
alter the normal pattern of electrolyte excretion. A significant correlatIon between the degree of retentIon of 
sodium and/or calcium and the total pressure of the air was found. Significant mcreases in serum potassium 
and morganlc phosphorous and decreases in albumin, also occurred in humans at 200 and 300 ft of air. The 
alterations in electrolyte distribution in humans breathing air at pressure resemble the changes found with 
various anesthetic agents and implicate the narcotic properties of the nitrogen component of air. (Authors' 
abstract) 

1282. 
RADOMSKI, M.W. and J.D. Wood. 

Effect of metal ions on oxygen toxicity. 
Aerosp. Med. 41: 1382-1387; Dec. 1970. 

The effect of the parenteral adminIstration of vanous metal ions on the susceptJbility of rats to the tOXIC 
effects of oxygen at high pressures (OHP, 75 psig) has been studIed. The incidence of seIZures and degree of 
lung damage in the treated animals were momtored. Cobalt, potassium, and calcIUm were without effect on 
oxygen tOXIcity in the rat. Magnesium (0.5-2.0 mmoles/kg) strongly protected rats against OHP-seizures WIth 
zinc and manganese showing marginal protectJon. The anticonvulsant effect of magnesium was ehmmated by 
SImultaneous injectIOn of calcium. The development of lung edema in the exposed anunals was prevented by 
certam doses of manganese and zmc whIle magnesIUm had no effect on this syndrome. Although no catJon 
was equalJy effective agamst both syndromes of oxygen tOXICIty, a mixed ion treatment of magnesIUm and 
manganese alleviated both convulsions and lung damage. (Authors' abstract) 

1283. 
RAE,J. 

The principle of safe diving practice. 
England, Underwater Engineering Group of the Construction Industry Research and Informa

tion Association, UTN 1, [1971]. 

ThIs book IS a code of dlvmg practJce for commercIal operatIOns. The followmg subject areas are covered. 
standards for employment both for dIvers and supervisors; safety requIrements; specIal enVIronmental condI
tions such as temperature, tJme of day, tIdes; speCIal techmques for specIal CIrcumstances (dnlhng ngs, etc.); 
decompressIOn SIckness (cause, symptoms, results); emergency first aId guIde; operatmg and mamtammg 
eqUIpment. (MFW/BSCP from revIew m Underwater J. 3 3-4; Feb. 1, 1971). 
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1284. 
RAHN, H., O.D. Wangensteen and L.E. Farhi. 

Convection and diffusion gas exchange in air and water. 
Resp. Physiol. 12: 1-6; Apr. 1971. 

The gas exchange between au or water envuonment and the external gas exchanging tissues of animals can 
take place either by convectIOn or diffusIOn. BasIc equations for the four conditIOns are described and the 
limitations which they impose upon the O2 and CO 2 tensIOns at the exchange surface are discussed. (Authors' 
abstract) 

1285. 
RANDEL, H.W. 

Barotrauma. 
In: Randel, H.W., ed. Aerospace Medicine, Second edition. p. 86-98. Baltimore, Williams and 

Wilkins Co., 1971. 

The symptoms and pathology resulting from pressure-mduced expansIOn or contraction of undissolved au and 
gases wlthm the body in aViatIOn and m decompression chambers are discussed. The anatomical features of 
the middle ear are exammed, and effects of air pressure changes dunng ascent and descent are conSidered 
gIVmg attention to the causes of barotitis media. It IS found that oxygen absorptIOn after landmg may 
exacerbate a barotitis media which occurred during flight. Causes of barosmusltls, of abdommal distentIOn 
and aerodontalgia are discussed. (GR) (IAA) 

1286. 
RANKEN, M.B.F. 

A view of the oceanology scene in Europe. 
In: Progress into the sea. Transactions of the symposium 20-22 October 1969, Washington, 

D.C., p. 1-7. Washington, D.C., Marine Technology Society, 1970. 

In the UK, most of the underwater research IS carned out by the Navy, there bemg very little funding 
aVailable for research m thiS field outside the defense establIshment. It IS emphaSized, however. that progress 
can be faCIlItated at little cost m the following ways: provlSlon of adequate information services, constructIOn 
standards, operational codes, release of information from the defense establIshment regardmg decompression 
tables and diving procedures, better use of existmg research facilities, establIshment of cooperation between 
independent authorities. In France, the CNEXO is m a much stronger posItion than the British AdVISory 
Committee on Marine Technology, because it has its own budget and the responsibility for coordmating all 
operations in the ocean field. Underwater mdustry IS beginning to develop along the French coast. Reference 
is made to the invaluable pioneering work of Cousteau m the diving and habitat fields. In Bntain, develop
ment of submersibles and habitats has slowed down due to lack of a market. The Cammell-Laird crawler 
workbase/habitat for use at 600 feet was nearing completion at time of wntmg (fall 1969). The Bntlsh 
Habitat SD-M, Similar to EDALHAB, is in use off Malta. It is a small, simple, low-budget habitat, mtended for 
two-man, four-day saturation dives. Among recent British developments are a new lIfe support system by 
Strongwork Diving, a two-man dive transport vehicle With navigatIOnal aids, and a helIum unscrambler known 
as HUSTLE. (MFW /BSCP) 

1287. 
RAPP, G.M. 

Convection coefficients of man in a forensic area of thermal physiology: Heat transfer in 
underwater exercise. 

J. Physiol.(Paris)63:392-396; May 1971. 

Developmen t of a ratIOnal method of analysIs for predlctmg the convective and conductive heat losses of 
underwater swimmers and divers exercising m cold water. The method IS based upon the assumptIOn that a 
heat balance with exercise in 22°C water can be main tamed for reasonable duratIOns of time by the swimmer. 
Subject to prescribed conditions, It IS concluded that because the penpheral mternal body tissues have 
conductive resistance 15 to 32 times larger than the convective resistance of the external body surface, 
internal conductIOn instead of external convection governs. (FRL) (Aerosp. Med. BIOI.) 

1288. 
RASKIN, P., R.L. Lipman and C.M. Oloff. 

Effect of hyperbaric oxygen on lipid peroxidation in the lung. 
Aerosp. Med. 42:28-30; Jan. 1971. 

In Vitro lipid peroxldation was measured using the TBA method in lung homogenates from normal, toco
pherol defiCient mice and mice exposed to hyperbanc oxygen. Sigmficantly greater lipid peroxldation oc-
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curred in the tocopherol deficient lung homogenate as compared to control. Exposure to hyperbaric oxygen 
failed to increase in vivo lipid peroxidation. In vitro lipid peroxidation was actually inhibited following 
hyperbaric oxygen exposure. Addition of ascorbic acid and ferrous iron prior to the incubation restored 
normal in vitro lipid peroxidation. This study suggests that hyperbaric oxygen probably oxidizes ascorbic acid 
and ferrous iron in mouse lung, resulting in insufficient quantities to permit lipid peroxidation to occur in 
vivo or in vitro. When additional ascorbic acid and ferrous iron are added, in vitro peroxidation occurs. 
(Authors' abstract) 

1289. 
RA V ARA, A.M., P. Sannazzari, U. Fabris and G. Scarrone. 

Pressione arteriosa ed emato crito nell-attivita subacquea. 
[Arterial pressure and hematocrit in underwater activity] . 
Boll. Soc. Ital. BioI. Spero 44{l8): 1462-1474; 1968. 

Changes in arterial pressure and hematocrit following light exercise in 24 cases of people during apnea, 19 
breathing total respiratory air and ten breathing 02 before and after immersion in water. Pressure differential 
was increased in eight subjects, the hematocrit decreased in five and remained at pre-immersion levels in three. 
The levels do not appear to vary far from normal physiological limits. (GH) (©BA) 

1290. 
RAVARA, A.M., P. Sannazzari, U. Fabris and G. Scarrone. 

Valutazione respiratoria fisiopatologica in soggetti esercitanti attivita subacquea. 
[Physiopathological respiratory evaluation in subjects practicing underwater activity] . 
Boll. Soc. Ital. BioI. Spero 45(7): 396-398; 1969. 
(Translation NASA TT F-13, 424) (N71-14,481) 

The authors discuss static and dynamic pulmonary volumetric variations observed during special breathing 
exercises by 140 professional underwater workers. The conclusion reached is that underwater breathing 
apparatus does not cause severe damage to the diver's respiratory system. However, the following phases of 
bronchitis were observed: the bronchitic phase with obstructive and restrictive changes and the bronchio
alveolar emphysematic phase. (Authors' abstract expanded by MFW/BSCP) 

1291. 
RA V ARA, A.M. 

Aspetti statistici e preventivi dell'infortunistica nell'attivita subaquea dei sommozzatori. 
[Statistical and preventive aspects of accidents in underwater activities of skin divers] . 
G. Ig. Med. Prevo 10:187-196; Apr./June 1969. 

Estimating that m Italy alone several thousand people engage m skmdlving, either professionally or for sport 
and amusement, the author calls attention to the near-total lack of statistical documentatIon concernmg 
accidents and disorders provoked by underwater activity. He goes on to discuss briefly several aspects of 
aCCident-prevention theory, stressing the notion that an aCCident IS usually due to a combinatIon of factors 
which may be external to the victim (objective) or proper to him (subjective). He also observes that, from the 
medical viewpoint, subaquatic accidents and subaquattc occupattonal diseases are distinguished only Clfcum
stantially, both are due to the same stressed actmg on the body. A senes of paired human and ammal 
experiments is briefly Cited. The author concludes with a call for more complete statistIcal reportmg of 
subaquatIc accidents. (MEH/BSCP) 

1292. 
RAVARA, A.M., M. Trasino, G.F. ROSSI, L. De Santis and E. Brenda. 

Piastrine e attivita protrombinica in Ipotermia corporea. 
[Blood platelets and prothrombin action in bodily mtense cold). 
G. Ig. Med. Prevo 11: 14-16, Jan./June 1970. 

The eight subjects of thiS expenment were dlYlded mto two groups three mdivlduals, practIcally nude, who 
spent 15 mm ImmerSe%, and five subjects weannll dlvmg SUits, who spent 60 mm Immersed, In the open se~ 
(water temperature 10 C, and air temperature 14 C). Body temperature m both groups was lowered about 2 
returmng to nonnal about 30 min later In the unclothed subjects, and about two hr later m the SUited 
subjects. Platelet count, QUick's tIme and prothrombin actlYlty were noted both before and after ImmerSIOn, 
as -were the temperatures of vanous body parts. The au thors suggest that the results obtal1led may be due, 
wholly or partIally, to any or all of a number of external, metabohc and phYSIOlogIcal factors. (MEH/BSCP) 
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1293. 
RAVIN, M.B. and S.F. Sullivan. 

Effects in dogs of hyperventilation and hypothennia on body oxygen stores. 
Brit. J. Anaesthesiol. 43:732-738; Aug. 1971. 

Six anaesthetized, paralyzed, hypothennic (30°C) dogs were hyperventilated for two hours. Dunng the final 
30 min the inspired mixture was altered from oxygen to air. The rates at which alveolar and arterial oxygen 
concentrations approached their new steady state values were represented by the half-times (t~) of 0.19 and 
0.26 minutes, respectively. The turnover rate in venous blood oxygen content proceeded at a considerably 
slower rate, t ~ = 0.90 minutes. The close agreement of results during hypothennia with results obtained 
during nonnothennia indicates that hypothennia per se has no significant effect upon oxygen tumover rate. 
(Authors' abstract) 

1294. 
RAWLINS, J.S. and J.F. Tauber. 

Heated suit design and evaluation problems. 
In: Progress into the sea. Transactions of the symposium 20-22 October 1969, Washington, 

D.C., p. 187-196. Washington, D.C. Marine Technology Society, 1970. 

The problems of heated SUIt deSign and evaluation are examined and the value of simplified analytical 
concepts is demonstrated. Some account IS glven of the various types of heated SUIt systems studied at the 
Naval Medical Research Institute. The conclUSIOn is drawn that the problems involved are less fonnldable than 
might at first appear and that there is already sufficient infonnation and expertise available to maintam 
thennal balance m divers engaged m most straightforward tasks Without the need for further extensive 
research. (Authors' abstract) 

1295. 
RAWLINS, J.S.P. and J.F. Tauber. 

Thermal balance at depth. 
In: Lambertsen, C,J., ed. Underwater physiology. Proceedings of the fourth symposium on 

underwater physiology, p. 435-442. New York, Academic Press, 1971. 

Thennal regulatIOn and response to cold stress are complex physiological problems but if thennal balance can 
be achieved the physiological problems of cold stress do not arise. Three types of heat replace garments have 
been studied with divers in the water, or in a personnel transfer capsule (PTC) at a pressure of 600 FSW 
(19.2 atm abs) with the temperature at 40°F and the breathing mixture 98% He. Under these conditions 
divers worked m comfort wearing either an electric resistance wire suit, or a closed-circuit tubing suit With a 
hot water supply, with one or two layers of 3/16 in closed-cell foamed neoprene over the heat replacement 
gannent. A Simple heat balance equatIOn is: Heat replacement + metabolic heat generated = respiratory heat 
loss + suit heat loss. The respiratory heat loss IS a difficult one and studies need to be done on the effect of 
breathmg cold He mixtures at great depths for prolonged periods. One of the problems with the original 
neoprene suits was that under varying degrees of pressure the cells become compressed and the SUit too thin 
to protect adequately. Incompressible suits did not work out too well, they were too bulky and heavy. There 
have been problems with marked heat loss for personnel in the PTC which should be either msulated or 
heated, or both. VariOUS heat sources have been tried but the ideal, particularly for the diver workmg 
independent of surface supply, has not been found. (CWS/BSCP) 

1296. 
RAY,B. 

Directional hearing by divers. 
In: Lythgoe, J.N. and E.A. Drew, eds. Underwater Association Report 1969, p.49-52. 

Guildford, England, Iliffe Science and Technology Publications, Ltd. 

Tests mvolving blindfolded divers in the open sea have shown that it is pOSSible for a subject to estimate the 
direction of an audiO sound source underwater. The instrument used for generating the sound is descnbed in 
detail as It is expected that sources made to a similar specification may have a far wider use. The ability of a 
diver to navigate by an acoustic beacon IS considered. [It is stated that under nonnal diving conditions sound 
can be localized to Within 20 and 50 degrees. On the basis of tnals too few to be of statistical sIgmficance, the 
use of a rubber hood has been found to improve directIOnal hearing underwater. However, thiS IS somewhat 
offset by a loss ofheanng sensitlVlty). (Author's abstract expanded by MFW/BSCP) 
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1297. 
RAY,B. 

Audio communication between free divers. 
In: Stephens, R.W.B., ed. Underwater acoustics, p. 241-254. London, Wiley-Interscience, 1970. 

In the experience of the author, most equipment designed for diver communication fails through mechanical 
design, either leakage (poor seal design), corrosion (wrong combination of metals), or it encumbers the diver 
(buoyancy index, physical size or method of operation). Having eliminated equipment that cannot be reliably 
tested outside the laboratory, the second most common failing is in the acoustic design at the transmitting 
end: facemask, microphone and breathing set. Only after the mechanical and acoustic design has been 
considered need one look to the ability of the equipment to transmit the voice signal through the water; yet it 
is in this area where almost all the evaluation of devices is done. It is of little wonder that a communicator 
that performs well in the test tank all too often fails to be of practical worth. Although it has been 
emphasized that the whole of the diver's equipment must be designed with communication in mind, it is, of 
course, well known that the human brain is very tolerant to a considerable amount of speech distortion. 
(From author's conclusions) 

1299. 
RAYMOND, L., D. Kingsbury and J.F. Duncan. 

Penicillin resistance to D. pneumoniae in upper respiratory infections associated with diving. 
Aerosp. Med. 42: 196-198; Feb. 1971. 

In three cases of respiratory infection related to deep diving, cultures prior to antibiotic therapy yielded Gram 
positive organisms which were quite resistant to penicillin but which had the morphologic and biochemical 
characteristics of Diplococcus pneumoniae. Pneumococci resistant to penicillin have formerly been found in 
the setting of extensive antibiotic exposures. Other microorganisms with altered behaVIOr after hyperbaric 
exposure suggest that penicillin-resistance on the part of normally sensitive organisms is a possibility in human 
infections occurring under such circumstances. (Author's abstract) 

1300. 
READ, J. 

Redistribution of stratified pulmonary blood flow during exercise. 
J. Appl. Physiol. 27(3):374-377; 1969. 

DlstnbutIon of stratified blood flow within the secondary lung lobule was studied by analysis of breath
holdmg changes at early and late pOints on expired argon and nitrous oxide tensIOn plateaus, after inhalation 
of a test mixture containing both gases. This distnbution was compared at rest and during exercise in six 
normal subjects. At rest there was generally a gradient of diminishing blood flow per umt of alveolar volume 
(Qc/Va) from proximal to peripheral portions of the lobule. During exercise (mean V02 = 700 ml/min), 
Qc/Va Increased in the proximal part of the lobule in all subjects and In the distal part in five of six subjects. 
As a result of different proportional changes in Qc/Va was reversed In three subjects, unchanged in two 
subjects, and exaggerated In one subject. Those subjects who showed a reversal of the stratified lobular Qc/Va 
gradient on exercise were those who had previously shown marked regIOnal redlstnbutIon of pulmonary 
blood flow (between upper and lower zones of the lung) on exercise; those who showed no reversal of the 
lobular Qc/Va gradient were those who had previously shown no regional redistnbution of pulmonary blood 
flow on exercise. (© BA) 

1301. 
REBORA, A., G. Moretti, A.M. Ravara and E. Brenda. 

Variazioni della temperatura corpore a umana durante immersione in acqua di mare. 
[Variations in human body temperature during immersion in sea water]. 
G. Ig. Med. Prevo 11 :64-69; Jan./June 1970. 

ThlTty-two male volunteers of Similar age, weight, and general phYSical charactenstlcs, weanng only swunming 
trunks, were subjected to sea water of vanous temperatures for 20 min. TheIr body temperatures were noted 
orally Immediately before and immediately after immerSIOn. (Ages, weights, and body surface areas of each 
indiVidual and other expenmental details are given In table I, p.67). Statistical treatinent of the findmgs 
(table 2, p. 68) shows that the percentual dimInutIOn of the oral temperature vaned as a linear function of the 
temperature of the sea water, allOWIng for the two factors which govern the disperSIOn of heat exposed body 
surface area and body weight. It IS hoped that these findmgs will be useful In determInIng the fitness of 
subjects for subaquatIc activity. (MEH/BSCP) 
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1302. 
REEVES, E. and R.D. Workman. 

Use of heparin for the therapeutic/prophylactic treatment of decompression sickness. 
Aerosp. Med. 42:20-23; Jan. 1971. 

The effectiveness of heparin in the treatment of decompression sickness or as a prophylaxis against this 
dIsease has been tested in an animal model employing large dogs in whIch the bends threshold depth had been 
previously determined to within ± two ft. Each animal was compressed five to ten ft deeper than Its bends 
threshold depth for five hrs and brought to sea level pressure with "no-stop" decompression. Two series of 
experiments were done: (1) IV heparin was injected following the development of sIgns of decompression 
SIckness, (2) 1M hepann was injected pnor to the five-hr pressure exposure. Each ammal was then tested on a 
shallow recompression table after the development of sIgns of decompressIOn SIckness at sea level pressure. 
The anti-coagulant level was maIntained at three times the normal level in all ammals. Hepann plus shallow 
recompression did not resolve sIgns of decompressIOn SIckness m 18 of the 19 ammals. Therefore hepann as a 
therapeutic/prophylactic treatment was not effective under the experimental conditIOns of thIS investIgation. 
(Authors' abstract) 

1303. 
REICH T., J. Tuckman, N.E. Naftchi and J.H. Jacobson. 

Effect of normo and hyperbaric oxygenation on resting and post-exercise calf blood flow. 
J. Appl. Physiol. 28:275-278; Mar. 1970. 

The effect on hyperoxygenatlOn on resting and post exercIse of calf blood flow was determined in seven 
healthy non-athletes. Blood flow (mercury-In-rubber stram gauge) and artenal blood pressure (auscultatIOn) 
were measured at rest and after supine exercise (foot ergometer) whIle subjects breathed air then 100% 
oxygen at 1 and 3 Ata. .. Both values were reduced slgmficantly by PHO ... OAP also reduced restIng flow 
sigmficantly ... AHP had no sigmficant effect on eIther restmg or post exercIse flow. Mean arterial BP 
remained 85-86 mm Hg at rest and increased an average of 10-12 mm Hg after exercIse under the dIfferent 
environmental condItions. It IS concluded that in the absence of comparable reductions m blood pressure, the 
observed reductions m blood flow under OHP after exercIse and under OHP as well as OAP at rest re~ult from 
mcreased arteriolar tone, local control of which appears to be metabolically linked. (From authors' abstract) 

1304. 
REILLY, R.E. and B.J. Cameron. 

An integrated measurement system for the study of human performance in the underwater 
environment. 

Falls Church, Va., BioTechnology, Inc., Rep. on contract NOOOI4-67-C-041O, 88 p. Dec. 1968. 

ThIS report describes a system to measure human mental and perceptual motor functions at ambient pressures 
of up to 4441b/in2, equivalent to a depth of 1,000 feet. Designed for use in the environmental chambers at 
the Navy Experimental Diving Unit, the subject's equipment will operate in wet or dry surroundings. The 
system permits remote admimstration and scoring of 26 specific tests ranging from simple reaction time to 
complex manual tracking, and from monitoring a SImple display to solving difficult mental arithmetic and 
symbolic problems. As a formal test battery and general research tool, the system IS expected to have 
extensive application in the areas of (1) specification of human underwater performance capabilities, (2) de
lineation of factors of the diVIng environment which affect performance, and (3) development of diver 
selection cnteria. (DCD abstract) 

1305. 
REINKE, R.L. and R.H. Wilson. 

Study of the activity of erythrocyte carbonic anhydrase exposed to a high pressure gas environ
ment. 

Aerosp. Med. 41 :637-639; June 1970. 

It has been noted by Hamilton and Schaeffer et al. that there was an increase in CO2 tension In the artenal 
blood of divers even though minute ventilatIOn seemed adequate. Impairment of anyone of the several 
mechanisms by whIch CO2 is transported to the lung and eliminated from the body would lead to C02 
retention and respiratory acidosis. The rapid hydration of CO2 m the tissue capillanes by erythrocyte 
carbonic anhydrase and the reverse dehydration in the pulmonary capillaries play a VItal role In the CO2 
elimination from the body. Therefore, the CO2 hydrating capacity of erythrocytes, measured as carbomc 
anhydrase activity, was studied m mice exposed to 61 atmospheres of pressure. The O2 level m the chamber 
was maintained within the physiologIC limits ranging from 150-350 mm Hg pressure. The maximal pressure 
was obtained principally by use of helium. Control animals were those taken directly from the laboratory 

335 



cages. The mice exposed to 61 atm were compressed at 0.4 atm per min and were decompressed at 0.16 atm 
per min. Blood samples were collected by decapitation and carbonic anhydrase activity of the erythrocytes 
was determined. No significant change was detected in the activity of the enzyme. It was concluded by 
extrapolation that men working in the sea under similar conditions would not significantly retain CO2 
because of an irreversibly depressed function of erythrocyte carbonic anhydrase. (Authors' abstract) 

1306. 
REINS, D.A. 

A method for determining O2 and CO2 from test subjects wearing scuba diving equipment 
under water. 

U.S. Navy Clothing Text. Res. Unit. Rep. TR-94, 13 p.; Apr. 1971. 
(AD 722,018) 

A method is described for determining oxygen consumption for indirect calorimetric calculation of metabolic 
changes for men under water while using standard scuba diving equipment. Carbon dioxide is also measured 
and the respiratory quotient (RQ) obtained gives credence to the assumption that measurements are valid. 
Mean RQ from 178 measurements was 0.8346 plus or minus a standard error of the mean of .0062. (Author) 
(GRA) 

1307. 
REINS,D.A. 

Mechanism of the bradycardia of the diving syndrome as seen in divers using scuba in water of 
55,45, and 35 degrees F. 

U.S. Navy Clothing Text. Res. Unit, Rep. TR-7-71, 18 p. Aug. 1971. 
(AD 731,675) 

Physiologists monitored heart rates of test subjects using scuba gear under water. Comparisons were made 
between heart rates immediately before and after subjects entered the water, and at five-minute intervals 
while they were immersed in water. Data showed a difference in percent of decrease when initial heart rates 
were 90 and above or less than 90. However, data showed the decrease to be maximal within five minutes of 
submersion within a return towards pre submersion levels after 30 minutes. It is believed that initial heart rate 
changes were brought about immediately by a reflex vagal response to immersion. Increased venous return 
due to water pressure is the apparent cause of the longer term effect. A physiological adaptation to the 
pressure allowed return towards control values by the end of the 3D-minute period. (Author) (GRA) 

1308. 
RESECK, J. 

The snorkel revolution. "Get the gurgle out of your tube." 
Skin Diver 19:26-27; Jan. 1970. 

The author describes a method of clearing snorkels that he feels should replace the "blast" method. It is 
called the "dIsplacement" method. The diver, on ascending, keeps head pointed up so that the tiP of the 
snorkel IS pointed down and starts exhalmg into the snorkel gently when he is about two feet from the 
surface. Air bubbles will be trapped in the tube and will displace the water, thus clearing the snorkel. The old 
method has the disadvantage of bemg very tiring. The new method gives the diver more bottom time. Also, a 
method of modified breathmg, through a snorkel to avoid C02 build-up is recommended, which consists of 
Inhaling and exhalmg more deeply than m normal breathing. (MFW /BSCP) 

1309. 
REYNOLDS, J. 

Bent on one tank. 
Skin Diver 19:68-70; May 1970. 

ThiS IS an account of a diver who went deeper (150 feet) than he had expected to go, and had difficulty m 
surfacing before running out of au. Mild symptoms (tmgling and slight difficulty In walkmg) appeared wlthm 
three or four hours, and by the next mornmg symptoms were acute (mability to walk unaided and difficulty 
m unnatmg) The diver was lmmedlately taken to the Submanne Base, Pearl Harbor, where he was placed In a 
compressIOn chamber. He was taken to 60 feet and breathed 100% oxygen for four and three quarters hours 
(one fourth the time It would have taken usmg au). Recovery may not be complete. The conclUSIOn is chiefly 
that thiS was a very poorly planned dIVe, It IS extremely Important for a diver to know the depth at which he 
IS operatmg, and to be adequately prepared. (MFW/BSCP) 
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1310. 
RHODES, R.A., II., H. Hollien, H. Rothman and S. Feinstein. 

Underwater audio-frequency transmission as a function of simulated distance (in models). 
Gainesville, Fla., Univ. Fla., Commun. Sci. Lab., Rep. CSL/ONR-13, 7 p. Dec. 12, 1971. 
(AD 737,746) 

The ultrasonic modeling technique is being used to investigate sound propagation in the shallow ocean in 
connection with a project on basic aspects of underwater speech and hearing. The ultrasonic simulation 
experiment is catried out in a water filled concreted tank 3 ft X 4 ft X 4 m side-lined with sound-absorbing 
rubber matting and bottom-lined with soft rubber to simulate sand. The electroacoustical transducers are a 
matched pair of lead zirconite titanate piezoelectric crystals of frequency 400 kHz with wire probes proJec
ting beneath the water surface. One actual problem simulated is one in which field measurements were 
previously taken at 16 frequencies from 0.10 kHz to 5 kHz in the Gulf of Mexico, m 31 meters of 76F water 
over a flat sandy bottom. Using a single frequency the modeling experiment SImulates these 15 frequencies by 
appropriate distance sealing. (Author) (G RA) 

131l. 
RICCI,G.C. 

Problemi fisiopatologici generali e neuro-psyichiatrici dell'iperbarismo subacqueo. Nota IV: 
Nuovi orientamenti ed aspetti fisiologici dell'immersione profonda in apnea. 

[General physiopathological and neuro-psychiatric problems of underwater hyperbarism. Note 
IV: New physiological orientations and aspects of deep breath-hold dives] . 

Riv. Neurobiol. 15:561-676; July/Sept. 1969. 

ThIs comprehensive study is based on observations of deep breath-hold dives carried out by three experienced 
divers. The author discussed respiratory parameters, as modified by breath-hold dIving, hyperventilation, 
gravity and body position, and the Valsalva manoeuver; it is stated that a breath-hold diver IS likely to suffer 
lung squeeze at depths of more than 8 AT A. An important compensatmg factor IS the shift of the blood m 
the chest, resulting in hemodynatnic balance which prevents the deflatIOn of the lung and the diminishing of 
the reSIdual volume. The author believes that hyperventilation bnngs about the satne intrathoracic blood 
shift, and also, that an individual's safe depth limit depends chiefly on his phySIOlOgIcal capacIty to provoke 
such a shift. The problems of pathological pulmonary manifestations, particularly during ascent, are dis
cussed. Reflex dIaphragmatIc movements, which can result in such phenomena as segInental air trapping, 
excessive lung pressure and piston strokes constitute the real breaking point of apnea, in the author's opinion. 
Numerous drawings, diagrams and tables accompany the text, which is followed by a bIbliography of over 
500 references. (MFW/BSCP) 

1312. 
RICHARDS, A.M. 

Consideration of some Hi-Fi earphones for submarine sonar. 
U.S. Nav. Submar. Med. Cent., Mem. Rep. 68-14, 5 p. 1968. 

In order to ascertain the optimal headset unit for sonar listening, standard procedures were used to obtain the 
frequency response characteristics of three Navy issue H-3/ARR-3 headsets, as well as six commercially 
available units. Regarding the obtained functions, for overall sensitivity, the Koss "Stereophones" were 
superior in that they responded with superior sound pressure level (SPL) readings for the O.S-volt constant 
input. With respect to overall flatness of response, the Koss "PRO-4A" phones were the superior unit. In 
contrast to these above headsets, the Navy H-3/ARR-3 umts proved to be relatIVely insensitive in the most 
sensitive part of the audible spectrum, and exhibited unnecessary peaks between three to eight kilo-Hertz 
(kHz). To determine the attenuatIOn properties of each transducer's clfcumaural cushions along the audIble 
spectrum, a probe attached to a sound pressure level meter, was mserted m the external ear, both prior to 
wearing, and after headset was m place. These results indicated that the Navy "NAF" cushions were the most 
mferior m thIS respect, and was excelled by the TRACOR Company ''Otocup'' and the Koss "PRO-4A" 
cushion. (© BA) 

1313. 
RICHARDSON, 8., F.W. Wagner and B.E. Welch. 

Growth of Chlorella sorokmiana at hyperbaric oxygen pressures. 
Appl. Microbiol. 17:135-138; 1969. 

The growth rate of Chlorella sorokmiana decreased m a linear fashIon as the partial pressure of oxygen was 
increased from 711 to 1,478 mm of Hg. Under two atlnospheres of oxygen pressure, growth ceased after ten 
to 12 hr. ThIs cessation of growth was not due to any permanent injury, as growth resumed when oxygen 
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partial pressure was reduced to ambient levels. The inhibition occurred under both autotropic and hetero
trophic growth conditions and was not accompanied by an increase in cell size. The results indicated that the 
tolerance of Chlorella cells to elevated oxygen pressures was not an absolute immunity and that inhibition of 
growth at very high oxygen pressures cannot be accounted for by an inhibition of photosynthesis alone. 
(Authors' abstract) 

1314. 
RIDGWAY, S.H. and B.L. Scronce. 

Respiration and deep diving in the bottlenose porpoise. 
Science 166:1651-1653;Dec. 26,1969. 

A bottlenose porpoise was trained to dive untethered in the open ocean and to exhale into an underwater 
collecting funnel before surfacing from prescribed depths down to 300 meters. The animal was also taught to 
hold its breath for periods up to four minutes at the surface and then blow in the funnel. Alveolar collapse is 
probably complete at around 100 meters, and little pulmonary respiratory exchange occurs below that depth. 
Thoracic collapse was observed visually at ten to 50 meters and by underwater television to 300 meters. 
(Authors' abstract) 

1315. 
RIEGEL, P.S. and J.S. Glasgow. 

Experimental determination of heat requirements for the Mark I PTC. 
In: Equipment for the working diver. Symposium proceedings, February 24-25, 1970. 

Columbus, Ohio, p. 119-130. Washington, D.C., Marine Technology Society, 1970. 

The Mark I Deep Dive System is a combination of a Deck Decompression Chamber (DDC) complex and a 
Personnel Transfer Capsule (PTC). The system can be used to conduct diving operations to 850 feet. Recent 
experience has shown that the PTC environment can be uncomfortably cold. This paper discussed how the 
heat requirements were experimentally determined for the Mark I PTe. The experimental method used is 
applicable to other similar situations. The expenment showed that for a conditIOn of moderate forced 
convection at 850 feet equivalent Internal pressure, a heat input of about Y2 kw is required for each degree of 
temperature differential that is to be maintained between the interior of the uninsulated Mark I PTC, an 
80-inch sphere, and the outside sea water. Thus, if an interior temperature of 90F, a comfortable temperature 
in a hyperbaric helium atmosphere, is deslfed In 40 F water, this requires a total heating capacIty of 25 kw. 
The results of these tests should be reasonably applicable to the deSIgn of a PTC heater if a circulatIng fan of 
about the same capacIty as the one used In the experiment is used. It IS desirable to create m the PTC as 
uniform a temperature as possible. Because of the huge heat loss at the shell, it is necessary to provide a high 
degree of miXIng to keep the gas temperature reasonably umform. (Authors' abstract and excerpts from text) 

1316. 
RIEGEL, P.S. 

Liter flow and mix selection in semiclosed-circuit scuba. 
Mar. Technol. Soc. J. 4: 17-26; Mar.l Apr. 1970. 

ThIS paper presents an analysis of the semlciosed-clfcUlt scuba system, relatmg all known varIables to one 
another. EquatIOn are presented to permIt calculation of liter flow, mix, oxygen usage, and partIal pressure of 
oxygen. A graphIcal method, "Liter Flow and Mix Selector for Semlciosed-CircUlt Scuba," allows rapid 
selectIOn of proper gas mIxture and liter flow. Its use should reduce greatly the confusion whIch exists In this 
field. (Au thor's abstract) 

1317. 
RIEGEL, P.S. and J.S. Glasgow. 

Construction of a prototype flexible recompression chamber. 
Columbus, Ohio, Battelle Mem. Inst., Rep. on contract NOOOI4-70-C-00n, 23 p. Dec. 3, 1971. 
(AD 733,704) 

DIvers operatIng In remote locatIOns are Just as subject to decompressIOn sickness as those workIng near 
well-eqUIpped decompressIOn faclittles. It IS for thIS reason that, over the years, a number of smail, portable 
one-man recompressIOn chambers have been deSIgned, built and sold to the diVIng commumty. Because of the 
IInperatIve need for fast treatment of decompressIOn SIckness, It IS mandatory that an Injured dIver be gotten 
II1tO compressIOn Just as soon as pOSSIble after he IS II1Jured. The objective of the task was to deSIgn and 
fabncate ail of the necessary hardware assOCIated WIth a non-man-rated, fleXIble recompressIOn chamber, and 
to venfy the feaslblitty of the concept. (G RA) 
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1318. 
RIESEN, W.H., A.M. Gross and H.J. O'Neill. 

Lecithm synthesis in lungs. 
Brooks AFB, Sch. Aerosp. Med., Rep. SAM-TR-71-2, 48 p. July 1971. 

The objective was to study effects of oxygen exposure upon production and properties of lung surfactant. 
Compared With air-exposed controls, rabbits exposed to oxygen for 72 hours showed weight loss and an 
mcrease of approximately one pH umt m saJme lung washmgs by in vitro lavage. Two phospholipid mOieties 
were separated from the lavage by density-gradient centnfugatlOn. Of these, the quantity of layer A (top) 
decreased to one-haJf, while layer B increased two- to four-fold upon oxygen exposure. SmaJl differences were 
found m the distribution of specific fatty acids of layer A or layer B with oxygen exposure, resulting m a 
greater degree of unsaturatlOn. PaJmltate-I- 14 C specific activity appeared rapidly m lung bplds and more 
slowly m surfactant phospholipids; both were decreased by oxygen exposure. Surfactant film-balance mea· 
surements showed non-surface-active contaminants m the leclthm isolated from layer B. Oxygen exposure 
resulted in marked changes m the surface properties of phospholipid fractIOns. (Authors' abstract) 

1319. 
RIFFAUD, C.J. 

From bathyscaphe to Argyronete, the French man·in-the-sea program. 
In: Marine Technology, 1970. Preprints, Vol. 2. 1365-1388. Washmgton, D.C., Marine Tech

nology Society, 1970. 

The author descnbes the vanous aspects of the French man-m-the-sea program. The first descnbes the three 
diving saucers, SP-3S0, SP-SOO and SP-3000 which operate from a surface shiP, chiefly on the pnnclple of 
baJlast. The bathyscaphe "Archlmede," which is the only submerSible now capable of reachmg the greatest 
ocean depths, is discussed. New equipment has been deSigned to mcrease the capabilities of this submersible, 
it consists chiefly of an improved sonar system and a tool-carrymg manipulator. Tele-gUided non-manuaJ 
vehicles which can go where the diver cannot are aJso utilized; an example is the "Telenaute " A section on 
divmg summarizes the problems and describes the objectives, i.e. (1) to enable man to live and work effective· 
Iy at 900 feet, and (2) to study the ultimate depth limits for man-m-the-sea. The phYSlOloglcaJ research 
programs of CEMA, under Captain Cousteau and COMEX, under H. DeLauze and Dr. Fructus, and of GERS, 
a military group, are briefly described. PhysiologicaJ research guidelines in the near fu ture are summanzed as 
(1) study of limiting factors in deep divmg; (2) study of biphysical and biochemlcaJ phenomena in pressunzed 
atmosphere; (3) mathematicaJ approach of the phenomena; (4) therapeutics, including therrnaJ protectIOn and 
pharmacology. A program of selection, training and professlOnaJ organizatIOn IS underway. DlVlng eqUip
ment-suits, breathmg apparatus, diver communicatIOn systems, underwater tools, helium speech processors, 
measunng and sampling gear, and perfection of a IS0G-ft capability modular deep divmg system are aJl under 
intensive development. The large lock-ou t submarine "Argyronete" IS described in some detail and character
Ized as an "aquanaut mobile habitat." SmaJler submersibles include a prOjected short range lock-out sub
marine and an existing smaJl wet submarine which can transport five divers. Fuel cells as energy source on the 
sea floor are under study. The whole combmed program IS designed to put into operatIOn by 1972, from the 
Argyronete, a series of saturation experiments, Without surface support, at depths greater than 600 feet. 
(MFW/BSCP) 

1320. 
RIND, H. 

Diver oxygen supply. 
In: Equipment for the working diver. Symposium proceedings, February 24-25, 1970, 

Columbus, Ohio, p. 71-93. Washington, D.C., Marine Technology Society, 1970. 

Supply of oxygen for divers and removaJ of carbon dIOXide are becoming more cnticaJ as depth and operatmg 
time in the water increase. These problems tend to mcrease together, and costs aJso mcrease, thus creatmg the 
recent interest m semi-closed and closed gas systems. The choices to be made among vanous means of 
supplymg oxygen will be based on totaJ weight and volume, recognIZing that the net weight submerged must 
approach zero. The paper develops selection cnteria and evaJuates the penaJtles associated With a variety of 
oxygen sources and means of removing carbon dioxide. The penaJties consist of the extra oxygen requlIed to 
maintain pressurization which is shown to be a weak function of operating depth; and the weights required to 
produce neutraJ buoyance. Inert gases are not included m thiS anaJysis because in a closed system they should 
not be expended except on account of leakage or dive profile which are not wlthm the scope of the paper. 
(Author's abstract) 
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1321. 
RITTER, T., R. Vandrovec and RH. Wilson. 

Gamma aminobutyric acid levels in brains of mice exposed to 20, 40, and 60 atmospheres 
He-02 for 24 hours. 

Aerosp. Med. 40:994-997; Sept. 1969. 

Although the lung and central nervous system effects of high pressure oxygen in a helium-oxygen (He-02) 
breathing mixture have been investigated, there is a paucity of data concerning the biochemical effects of the 
He at High pressures. In the present study, a total of 320 mice were exposed for 24 hours to 20, 40, or 60 
atmospheres of He-02, with the partial pressure of O2 maintained within the physiological range of 
150-300 mm Hg. Analysis of brain tissue following decompression showed a linear relationship between the 
He-02 pressure and the increase in gamma aminobutyric acid (GABA) per g of wet brain. The experimental 
mice showed no adverse effects correlated with the GABA increase; the GAB A may have played a role in the 
apparently normal response of the mice to hyperbaric stress. This study suggests that further investigation of 
the anticonvulsant properties of GABA might lead to a partial solution of the problems encountered during 
decompression following deep-sea dives. (Authors' abstract) 

1322. 
RITTER, T., R Reinke and RH. Wilson. 

Serum alkaline phosphatase, serum lactic dehydrogenase, and serum glutamic oxalacetic trans
aminase in mice exposed to 1, 20, 40, or 60 atmospheres of helium-oxygen at physiologic 
oxygen partial pressures. 

Aerosp. Med. 40: 1349-1352; Dec. 1969. 

The effects of high pressure (HP) helium-oxygen (He-02) at physiologic partial pressure (P02) on levels of 
serum alkaline phosphatase (AP), serum alkaline phosphatase (AP), serum lactic dehydrogenase (SLDH), and 
serum glutamic oxalacetic transaminase (SGOT) were studied in 174 experimental and control female Swiss 
Webster, Strain C mice. Animals were exposed to ambient air or He-02 at 1, 20,40, or 60 atmospheres (atm) 
for 24 hours. No gross changes with HP were observed. SLDH and SGOT activity increased linearly with 
pressure. There was no change in serum AP. A slight but Significant increase in SLDH and SGOT with He-02 
at 1 atm suggests that He alters cell metabolism or membrane permeability. Mice (eight) exposed to 60 atm 
and sacrificed two to five days after decompression showed control levels of SLDH and SGOT. It is concluded 
that He and/or HP stress may cause slight cell damage or changes in metabolism. The fact that serum enzyme 
increases were modest and temporary suggests that similar He-02 HP enVlfonments would be satisfactory for 
larger mammals and perhaps man. (Authors' abstract) 

1323. 
RIVERS, I.F., G. Orr and H.A. Lee. 

Drowning: Its clinical sequelae and management. 
Brit. Med. J. 2: 157-161; Apr. 18, 1970. 

The authors review the clinical consequence of near-drowning and discuss their management. Four case 
histories are described. In two cases, oxygen therapy sufficed, in one plasma was given intravenously. The 
most severe case, a woman of 60, was given injectIOns of hydrocortisone and aminophylline and a drip of 5% 
glucose. Intermittent posItive pressure respiratIOn (lPPR) was given. At one pOint the patient became pulseless 
and external cardiac massage was admimstered, followed by methylamphetlmine hydrochloride, rhemocrodex 
and dextran. IPRR was contmued for about 15 hours, oxygen treatment for three days. Antibiotic treatment 
was changed to caphaloridme and polymYXin, when an infection occurred on the fourth day. The patient was 
discharged on the 16th day. In the diSCUSSIOn following the case his tones, it stated that "the basic physiopath
ological leSIOn of secondary drowmng is the exudatIOn of plasma-rich fluids With the alveoli." The most 
important requirement is plasma, or plasma expanders. About half of secondary drowning patients develop 
pyrexia (l05-106°F), with leucocytosis up to 40,000/cu mm. TranSient neurological symptoms mclude 
tnsmus, motor hyperactivity, convulsions, fear and headaches The recurrence of coma IS very senous, and In 

about 20% of cases observed has proved fatal. (MFW /BSCP) 

1324. 
ROBINSON, F.R., R.L. Sopher, C.E. Witchett and V.L. Carter, Jf. 

Pathology of normobanc oxygen toxIcity in pnmates. 
Aerosp. Med. 40:879-884; Aug. 1969. 

Baboons, Macaca uus monkeys, and squlHcl monkeys were exposed to 10070 oxygen at 720 mm Hg pressure 
for penods up to 14 days. Mortality occurred from days four through 13, with one each M. Irus and sqUIrrel 
monkey survlVlng the 14 days exposure. The last baboon died on thc elgllth day The M. lrus reacted Similarly 
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to Macaca mulatta that have been studied extensively; they went through the classical early exudative 
response which later resolved and was followed by the proliferative phase. The squirrel monkeys were 
remarkable in their apparent resistance to oxygen as measured by their pulmonary response which was 
considerably smaller than in the other species. The baboons were more susceptible to the acute disease than 
the M. irus. Blood-gas studies in all three species showed that during exposure they mamtained arterial oxygen 
levels three to four times their normal concentrations, and dropped in baboons and M. irus only if the animal 
was near death. (Author) (I.A.A.) 

1325. 
ROBINSON, S. and A. Somers. 

Temperature regulation in swimming. 
1. Physio!.(Paris)63:406409; May 1971. 

Review of data obtained In a series of experiments designed to determine the effects of varying water 
temperature on the temperature regulation of champion swimmers. A comparison is made of the swimmers' 
responses during swims at various water temperatures with those of a highly trained track man running on the 
treadmill at the same metabolic rate as that of the swimmers. (MVE) (Aerosp. Med. BIOI) 

1326. 
RODGERS, S.H., W.O. Fenn and A.B. Craig, If. 

The oxygen consumption of rat tissues in the presence of nitrogen, helium or hydrogen. 
Resp. Physio!. 6: 168-177; 1969. 

The oxygen consumption rates of Holtzman rat diaphragm, and of slices of liver, brain cortex and kidney 
cortex were determined for two hours in the presence of 0.21 atm O2 and 0.79 atm N2, He or H2 uSing the 
standard Warburg method. The oxygen consumption of rat dIaphragm was also studied at increased pressures 
of He-02 of N2-02 and at decreased pressures of O2 usmg a pressure microrespIrometer. With the exceptIOn 
of young rat liver slices in the first hour and dIaphragms In the second hour, there were no signIficant 
differences observed in the rates of oxygen consumptJon of the tissues in the presence of N2, He or H2. The 
oxygen consumption rates of dIaphragm were not significantly different In one atm of air or 1/5 atm O2 and 
the addition of 3.8 atm N2 at the same P02 did not change the rate. At a P02 of I atm the oxygen 
consumption rate was not SIgnificantly different in the presence or absence of 4 atm N2 or He. The observa
tion that small changes In the oxygen consumption rates of the tissues studIed has been discussed in relation 
to Interpretation of the results of others. It is concluded that the presence of N2, He or H2 does not 
consistently or significantly affect the rate of oxygen consumption of the four rat tissues studied. (Authors' 
abstract) 

1327. 
RODRIGUEZ, L.L., K.G. Ikels and 1.R. Neville. 

Determination of surface tension in biologic fluids. 
Brooks AFB, Sch. Aerosp. Med., Rep. SAM-TR-69-89, 9 p. Dec. 1969. 
(AD 700,755) 

Determination of meaningful surface tension in biologic fluids poses numerous problems because of the 
presence of diverse solu tes and surface-active agents and the spontaneous changes of the exposed surface. 
During the course of an investigation of decompressIOn sickness, partIcularly the bIOphysical basis of bubble 
formation, it became deSIrable to measure surface tenSIOn in samples of human blood in order to evaluate the 
effect that differences in surface tensIOn mIght have on susceptibility to decompression sickness. A device was 
developed that utilizes a horizontally place capillary tube of I mm or less J.D. Into which a sample of 
approXImately ten microliters or less IS placed. After forcing the liquid to the end of the capillary tube, the 
pressure reqUIred to flatten the menISCUS IS measured. Conductive propertIes of the sample are used to 
determine the pressure end point. The instrument permIts reproducible measurements (plus or minus one 
dyne/cm) to be made rapIdly (less than one mm) on small quantitIes of fluid. (Author) (Aersop. Med. Bioi) 

1328. 
ROLLY, G. and R. Verschraegen. 

Application de I'oxygene hyperbare a un accident de decompression chez un plongeur. 
[Use of hyperbaric oxygen in a decompression accident in a diver]. 
Acta Anaesthesio!. Belg. 20: 142-151 ; Dec. 1969. 

DIVing IS associated with a partIcular physiopathology, whIch Induces In certain CIrcumstances decompression 
accidents, by production of alI embolisms. After a diSCUSSIOn of theIr mechanIsm and the symptoms they 
induce, the methods of treatment of these accidents are reVIewed. In opposition are the claSSIC treatment In 
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hyperbaric air pressure chambers and the treatment with pure hyperbaric oxygen. The case of a patient 
treated with success in pure hyperbaric oxygen, is described in detail. The authors justify this way of 
treatment by papers of the specialized literature. (Authors' summary) 

1329. 
ROSAN, R.C. and J.M. Lauweryns. 

Oxygen pollution: Its effect on the ecology of lung cells. 
Maandschr. Kindergeneesk. 39: 143-161; July 1971. 

Oxygen is a versatile toxic agent which can cause widespread damage in all the tissues of the lung. The unit 
lobule of the newborn premature infant is uniquely susceptible to oxygen intoxication. This unit lobule has a 
long bronchiole and cellular intersaccular septae, and only a small number of matured air-blood barriers. 
Oxygen necrotizes the bronchiole, increases fluid-binding in the intersaccular septae, and damages the air
blood barrier probably by both hyperoxygenation and ischemia. Since these effects are all modulated by the 
rapid growth which characterizes newborn infants, there is great danger that the patterns of injury and repair 
may be chronically incorporated into the lung structure long after the extra oxygen is turned off. One of 
these chronic effects, centrolobular emphysema may be seen after relatively low doses of oxygen. To study 
the possibilities, we describe a simple method for quantitating oxygen exposure. A second chronic effect, 
pulmonary hyptertension, is seen only in some cases of emphysema. A third chronic effect, interstitial 
fibrosis, is also possible. There are numerous simple clinical laboratory methods applicable to the study of 
oxygen toxicity, which include exfoliative cytology and chemical fractionation of secretions. These technics, 
like roentgenology, can be used to verify or contest the four-stage theory of the development of broncho
pulmonary dysplasia which we present. And finally, we are continually struck by the many analogies between 
oxygen tOXicity in a community of cells and environmental pollution In the community of man. (Authors' 
summary) 

1330. 
ROS ARAGONES, J. 

La immersion con escafandra autonoma y la investigacion biologica en Espana. 
[Scuba diving and biological underwater research in Spain] . 
Immersion Cienc. 2: 11-17; 1971. 

Automatic underwater breathing equipment has greatly extended man's mastery of the sea. Sport scuba 
dlVlng was first introduced in Spam at Barcelona in 1954. This example stimulated the Interest of scientists 
and led to the participation in 1965 of the University of Barcelona, which formed a nucleus of sub aquatic 
SCientific activities, one of the purposes of which was the localization and collection of benthic species. The 
Institute of Flsheris Research Joined these activities and numerous cities In Spain have since established 
research centers. (PHVI) (©BA) 

1331. 
ROSE, C.S. 

A comparison of the acute toxicity of carbon monoxide in animals at pressures from 0 to 
100 psig. 

In: Battelle Memorial Institute. Purity standards for divers' breathing gas. Proceedings of a 
symposium held at Columbus, Ohio, 8-9 July 1970, p. 11-1-11-2. Columbus, Ohio, Battelle 
Mem. Inst., Rep. 6-70, July 1970. 

Abstract only. Entlfe Item quoted' With the increasing Importance of manned exploratIOn under the sea, 
there IS a need to develop data on the toxicity of atmosphenc contaminants under hyperbanc conditIOns. 
Carbon monOXide (CO) generates more than routine Interest because of its unique mode of actIOn and 
because it can be generated from numerous sources-including productIOn by man himself. Since there IS httle 
If any data pertamlng to the acute toxicity of CO In Intact animals under hyperbanc conditIOns, It was 
deCided to examine the effects of CO at elevated pressures. A series of four-hour exposures were conducted 
utihzlng guinea pigS, rats and mice at pressures from 0 to 100 psig. The partial pressure of oxygen (P0 2 ) was 
maintained between 140 and 160 mm Hg dunng all exposures. The critena utlhzed to evaluate the toxIcity of 
CO Included detenmnation of the LC50 (lethal concentratIOn of CO for 50% of the animals exposed) and the 
percent saturatIOn of blood hemoglobin With carbon monOXide. The results indicated that the toxIcity of 
carbon monOXide, as expressed on a mole or partial pressure baSIS, was not altered by hyperbanc conditions 
Within the range studied. Concomitantly, the blood carboxyhemoglobin concentratIOns at death showed very 
httle vanatlOn regardless of exposure pressure. 

1332. 
ROSE, C.S., R.A. Jones, L.J. Jenkli1s, Jr. and J. Siegel. 

The acute hyperbaric toxiCity of carbon monOXide. 
Toxlcol. Appl. Pharmacol. 17:752-760; Nov. 1970. 
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The effects of elevated pressures (25, 50, 75, and 100 pSlg) on the toxicity of carbon monoxide (CO) 10 
guinea pigs, rats and mice were examined 10 a series of four-hr exposures. The partial pressure of oxygen 
(P02 ) was mamtained between 140 and 160 mm Hg dunng all exposures. The LC50 values (lethal concentra
tIOn of carbon monoxide for 50% of the animals exposed) expressed in milligrams per cubiC meter of CO, 
were not appreciably altered by 10creases in pressure withm the range studied. At death, the blood car
boxyhemoglobin concentrations showed very little VariatIOn regardless of the exposure pressure. (Authors' 
abstract) 

1333. 
ROSE, C.S. 

Acute toxicity of carbon monoxide under hyperbaric conditlons. 
Wright-Patterson AFB, Aerosp. Med. Res. Lab. Rep. AMRL-TR-70-102-Paper 5, 10 p. Dec. 

1970. 
(AD 727,508) 

The toxIcity of carbon monoxide was evaluated under conditIOns of elevated pressure to detennine If a 
pressunzed environment would result m an altered response of an animal to the gas. The results indicate that 
the tOXicity of carbon monoxide is not altered by mcreases m ambient pressure up to approximately 8 ATA 
prOVided the partJai pressure of oxygen in the atJnosphere remams constant. Carbon monoxide, however, IS 
unique in ItS mode of actIOn and no attempts were made to evaluate any subjective effects, chrOnIC effects, 
behaVIOral effects or measurements of decrements in perfonnance during the exposures. Therefore, one 
should not generalize from data on carbon monoxide as to the toxIcity of other matenals under hyperbaric 
condItIOns. (GRA) 

1334. 
ROSENBAUM, BJ., D.L. Makoff and L.J. Mllls. 

A metabolic-environmental chamber for the study of unusual breathmg atmospheres. 
J. App!. Physio!. 27(6):892-894; 1969. 

A metabolic-enVironmental chamber for the study of unusual breath10g atmospheres 10 two large or several 
small experimental anrrnals [dogs I IS described. It IS Simple of design, relatively mexpensive, and reliable. 
Although currently being used for chronic studIes 10 hypercapnIa, It IS easily adapted for modificatIOn to an 
oxygen or nItrogen environment. (©B.A.) 

1335. 
ROSENBAUM, R.M., M. Wittner and M. Lenger. 

Mitrochondrial and other ultrastructural changes in great alveolar cells of oxygen-adapted and 
poisoned rats. 

Lab. Invest. 20: 516-5 28 ; June 1969. 

SignIficant increases in the survival rate of rats exposed to otherwise toxic concentrations of 100% O2 at 
760 mm Hg were obtained with a pretreatJnent of 85% O2 for seven days. Dunng this penod of adaptation to 
10creased oxygen, mitochondna of type II (great) alveolar cells show changes m the organization of cristae 10 
relation to the inner membrane; in the density of the matrix, and apparently in their over-all volume. During 
exposure to 100% O2 following the adaptive penod, further changes in mitochondria include the fonnation 
of cup-shaped fonns. Mitrochondna of great alveolar cells from rats exposed to pure O2 up to 3 atJnospheres 
absolute showed regeneration within three to four hours, regardless of whether they had been "adapted" by 
previous treatJnents. Other ultrastructural features of adaptatJon m great alveolar cells mclude an 10crease m 
free nbosomes and dilation of the cisternae of the endoplasmiC reticulum. It is concluded that the changes in 
mitochondna, espeCially, represent a compensatory response able to overcome the dIrect mhlbition of 
mitochondna-associated resplfatory enzymatic activity with varying degrees of success. (Authors' abstract) 

1336. 
ROSS,H.E. 

Personality of student divers. 
In: Lythgoe, J.N. and J.D. Woods, eds., Underwater Association Report 1968, p 59-62. Publish

ed by the Association. 

Aqualung dIving in the UnIversities is carried out both as a sport and as a tool for scientific enquiry. It IS 
interesting to know what type of student takes up dlv1Og, and whether there are any useful criteria for 
predicting success at diving. An 1OvestigatJon was therefore made of the students who Joined the Hull 
University Underwater Qub during the past two years ... Any personality Variables which might dist10gulsh 
the university diver from the nonnal population are probably due to his being an intelligent male SCientist. As 
a physical sport, diving has little to recommend it (at least in British waters). Unless the diver IS mterested in 
some underwater activity such as photography or observing marine life, he will qUickly become bored. 
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Underwater projects are necessarily of a scientific or semi-scientific nature. The artsman tends to have fewer 
skills than the scientist, and often finds himself acting as the unpaid research assistant of a scientific friend. It 
is not surprising that nonscientists usually drop out. (Author) 

1337. 
ROSS, H.E. and P. Lennie. 

Visu.a1 stability during bodily movement underwater. 
In: Lythgoe, J.N. and J.D. Woods, eds. Underwater Association Report, 1968, p. 55-57. Pub

lished by the Association. 

These observations suggest that divers compensate quite well for active movement but poorly (if at all) for 
slow passive movement. Further work is necessary to show whether the failure to compensate is due to the 
fact that the movement is passive or slow. We might expect compensation for fast passive movement. We 
might also expect perceptual learning for slow passive movement, provided some sensory feedback is avail
able. (Authors' conclusion) 

1338. 
ROSS, H.E., S.S. Franklin and G. Weltman. 

Adaptation of divers to size-distance distortion underwater. 
In: Lythgoe, J.N. and E.A. Drew, eds. Underwater Association Report 1969, p.56-57. 

Guildford, England, Iliffe Science and Technology Publications, Ltd. 

Adaptation in the estimation of size and distance was measured using novice and experienced divers. Tests 
were made in air and before and after handling familiar objects underwater. The tasks involved both the 
estimation of the size and distance of fixed objects along the path of sight. Adaptation was demonstrated in 
the size experiments but was more difficult to demonstrate in the distance experiments. It was noteworthy 
that those subjects that adapted most strongly to size distortion counter-adapted to distance-distortion, and 
vice versa. (Authors' abstract) 

1339. 
ROSS, H.E., S.S. Franklin and G. Weltman. 

Adaptation of divers to distortion of size and distance underwater. 
Los Angeles, Univ. Cal., Dept. Eng., Biotechnol. Lab., Tech. Rep. 45, 39 p. Jan. 1969. 

This report describes a series of five experiments conducted during summer 1968 to examine adaptation of 
divers to size and distance distortion underwater. Visually perceived distortions of size and distance and 
produced by the diver's facemask which introduces an air-water interface between the eye and the object of 
regard. The effect of this interface is to decrease image distance by about one-fourth. Under these conditions 
objects are hkely to be reported as closer, or larger, or closer and larger than they actually are. Adaptation to 
distortions of size and distance were investigated by two techniques: (1) the method of adjustment where a 
diver adjusted the size of a horizontal hne, set In the frontal plane at a fixed distance, to a length of 12 Inches. 
(2) the method of estimation where the diver recorded his judgments of the size and distance of a senes of 
targets which varied on these dimensions. Of the five expenments conducted in the Underwater Research 
Facility tank and swimming pool at UCLA and in the ocean, three were successful In demonstrating adapta
tion. (Author) (USGRDR) 

1340. 
ROSS, H.E., S.R. King and H. Snowden. 

Size and distance judgments in the vertical plane under water. 
Psychol. Forsch. 33(2):155-164; 1970. 

Expenments With subjects of vaned diving expenence In clear water of Malta showed that divers tend to 
underestimate the distance of the surface more than that of the seabed. The underestimatIOn IS most marked 
In clear empty water, but disappears with practice Objects viewed vertically downwards tend to be correctly 
estimated In size; but thiS IS an underestimate In companson With the overestimatIOn which normally occurs 
WIth honzontal Viewing. These effects are similar to the "moon illUSIOn," but are probably due to visual 
rather than propnoceptlve changes In the vertical plane. (©BA) 

1341. 
ROSS, H.E., 0.1. Dickinson and B.P. Jupp. 

Geographical onentatlOn under water. 
Hum. Factors l2:13-23;Feb.1970. 
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Divers were tested on three aspects of geographical orientation on land and underwater. (1) They traveled 
blindfold around two sides of a triangle and then attempted to return without guidance to the starting point. 
On land, subjects walked In a straight line for about the right distance, but tended to tum outside the triangle. 
Under water, they tended to follow an irregular path, to swim too far, and to tum further outside the 
triangle. (2) They attempted to travel various estimated distances. Novices tended to swun too far under 
water and to show high variability. More experienced divers usually swam for the correct distance. Estimates 
on land were fairly accurate for all subjects. (3) They attempted to walk or swun blindfolded in a complete 
circle, or part of a circle. They traveled too far on land and too short under water. Errors were not a simple 
function of the angle turned, but increased with the radius of the circle. (Authors' abstract) 

1342. 
ROSS, H.E. 

Adaptation of divers to curvature distortion under water. 
Ergonomics 13:489-499; July 1970. 

A diver's face-mask caused 'pin-cushion' distortion for objects seen under water. The apparent curvature in 
depth of a straight line was measured for seven divers in air and water before and after a half-hour dive In the 
ssea. Approximately 25 per cent of full adaptatIOn to the optical distortion occurred dunng the dive, WIth a 
corresponding negative after-effect in au. The apparent curvature of the line was also measured for 16 novices 
and 15 experienced divers both in air and immediately on entenng the water. The expenenced dIvers showed 
some imtial adaptatIOn, while the novices showed none. This result suggests that the expenenced dIvers had 
acquired a 'situation-contingent' visual response. (Author's abstract) 

1343. 
ROSS, H.E., S.S. Franklin, G. Weltman and P. Lennie. 

Adaptation of divers to size distortion under water. 
Brit. J. Psycho!. 61(pt.3):365-375; Aug. 1970. 

A mver's face-mask produces an optical dIstortion of the relationship between size and dIstance under water, 
with the result that objects normally appear further than the optical dIstance and enlarged. Adaptation to size 
enlargement was examined by obtaining SIze estimates In au and water, before and after a period of 
20-40 min underwater activIty in whIch objects of known SIze were handled. SIze estunates were obtained by 
adjusting a line to an estimated length of 12 in. Imtlal estimates In water indicated that novIces experienced 
more size enlargement than experienced divers. Both groups of divers showed sigmficant aftereffects In air, 
indicating that some size adaptation had occurred. The aftereffect dechned rapidly, and was SIgnificant for 
only the first two trials. A second experiment showed that the greater accuracy of experienced divers also 
occurred when looking into water through a porthole; it was not, therefore, 'SItuation-contingent' In the sense 
that it depended upon wearing a face-mask in water. (Authors' abstract) 

1344. 
ROSSlER, B. 

Effets de I'oxygene hyperbare sur Ia conduction nerveuse et la transmission synaptique dans Ie 
ganglion sympathique isole du rat. 

[Effects of high oxygen pressure on the nerve conduction and synaptic transmission in the 
isolated sympathetic ganglion of the rat] . 

Brain Res. 18(2):257-272; 1970. 

The synaptic transmission in the Isolated sympathetic ganglIOn of the rat is altered if the tissue IS kept under a 
high partial pressure of O2 • The delay for this fallure IS a function of the P02 , studied here In the range of 40 
to 4423 mm Hg. At high P02 the conductIon in the pregangllOmc nerve persists six to seven times longer than 
the synaptic transmission. The failure appears earlier under repetitive stimulation. Stopping the stimulation 
allows the recovery of a function, though after a longer time the fallure becomes irreverSIble. The observed 
effects are due to the hIgh P02 nd not to the Increased hydrostatic pressure. Doubling the amount of glucose 
delays the apparition of the failure; on the contrary, a low glucose level accelerates It Glycogen synthesIs and 
utlhzatlon were studied at different P02. The synthesIs, strongly reduced at a P02 of 320 mm Hg, IS abohsh
ed at 2903 mm Hg. Hyperoxia leads to the rapId dIsappearance of the glycogen synthetized during an 
Incubation In VItrO. Cold dIminIshes, but does not abolish, the sensItIVIty of the sympathetic ganghon to the 
toxic effect of high P02 levels. Optic and electronic microscopy show from the seventh hour of Incubation 
under high P02 , polymorphIC lesions touching the fibers In the ganglIOn, the neurons and glIal cells. The 
control incubated under high pressure of He but at a normal P02 showed no lesions due to compressIon or 
decompression. The responses recorded to endogenous and exogenous acetylchohne suggest that an early 
presynaptic leSIOn mterferes with the synthesis, storage or release of the transmitter. (LML) (© BA) 
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1345. 
ROSTAIN, J.C., X. Fructus and R. Naquet. 

Effet des hautes pressions en atmosphere oxygene-helium sur Ie babuin Papio-papio. Etude 
preliminaire. 

[Effect of high pressures in an oxygen-helium atmosphere on the baboon Papio papio. Preli
minary study 1 . 

Three adolescent baboons (Papio papio) were subjected to ten compressions to simulated depths of 500 to 
1000 m, using an oxygen-helium breathing mixture containing a P02 of 210 mb. At depths of 660 to 700 m, 
paroxysmal EEG abnormalities appeared, which were followed in two cases by convulsive crises. Two animals 
died-one during decompression and one 48 hours later. Their deaths are thought to be due to poorly 
executed decompressions. Difficulties during long decompressions probably stem from elevated oxygen par
tial pressure. It is concluded from this preliminary study that dives to 600 m would probably be possible. 
(MFW/BSCP) 

1346. 
ROSTAIN, J.C. and S. Lyagoubi. 

Resultats preliminaires d'une etude des activites EEG de veille et de somme il realisee lors de 
plongees a saturation at 200 metres. 

[Preliminary results of a study of EEG activities while waking and sleeping during saturation 
dives at 200 meters]. 

Bull. Medsubhyp 5: 8-9; May 1971. 

Results of EEG studies made during the different phases of operation Janus 11 are given. During Phase 1, EEG 
tests were given to waking subjects daily at 200 meters and at 250 meters, and to sleeping subjects on the 
second, fourth, and eighth nights. During Phase 2, which took place in the hydrosphere With three other 
subjects, EEGs were taken all six days, at 200 meters. During Phase 3 which was carried out in other caissons 
at 250 meters, EEGs were made on all eight days at 200 meters, using the same subjects that participated m 
Phase 1. In six of the nine subjects, a slight lowering of the alpha frequency was recorded. Two of the divers 
showed no significant variation in the sleep pattern; two showed a deeper sleep and two showed a lighter 
sleep. The fact that in Phase 2, the subjects were different, and in all phases the caissons were different might 
account for the disparity in the results. In general, the slight lessening of the alpha frequency seems related to 
the time factor. Modifications of the sleep pattern due to pressure might be masked by those caused by 
conditions of confinement and stress environment. (MFW/BSCP) 

1347. 
ROTHMAN, H.B., H. Hollien and S. Feinstein. 

Scientist-in-the-sea. A symposium. 
Gainesville, Fla., Univ. Fla., Comm. Sci. Lab., Rep. CSL/ONR TR 32,7 p. June 1, 1971. 

The Scientist-in-the-Sea Symposium was conducted m order to learn more about the role of the SCientific 
divmg commumty in the exploration and utilization of hydrosphere. The focus of the symposium was on 
three major areas; (1) The problems encountered by the diving scientist and the state of technology relative to 
those problems; (2) An overview of how the scientist works m the sea; and (3) Development of a program to 
train scientist to work effectively in the sea. (DCD abstract) 

1348. 
ROTSZTAIN, A., R. Haddad and H.G. Canter. 

Blood gas changes during voluntary hyperventilation in normal and dIsease states. 
Arner. Rev. Resp. Dis. 102(2):205-212; Aug. 1970. 

Normally, mvoluntary control of resplIation maintains the partial pressure of carbon dIOXide m artenal blood 
(PaC02) Wlthm normal hmlts. The ability to reduce PaC02 by voluntary hyperventilation for a penod of two 
mmutes has been studied in five groups of subjects. Normal volunteers were able to decrease PaC0 2 by 47 per 
cent of theII basehne values. Patients With moderately severe chromc obstructive pulmonary disease WlthOU t 
carbon dIOXide retentJon decreased PaC02 by 24 per cent. Patients With severe chromc obstructive pul
monary disease, some of whom had restmg hypercapma, decreased PaC02 by only 12 per cent. Obese 
subjects With hypoventiiatlOn and restmg hypercapnia of the same order as the patients With severe chromc 
obstructive pulmonary disease were able to reduce PaC02 by 34 per cent, a response that falls wlthm the 
normal range. Subjects With uremia (metabohc aCidOSIS) and patients With mterstltlal dlsea~e of the lung 
(resplIatory alkalOSIS) both responded m a normal fashIOn. The blood gas response to voluntary hyperventila
tion has not been used systematically up to the present time The normal response as well as the differentia
tion between central and mechanical types of hypoventtlatlOn were assessed. No Side effects were observed. It 
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was concluded that voluntary hyperventtlatlOn, under supervISIon, IS Simple, safe, dlscnmmatory, and reliable 
and should be more widely used m evaluating mechanisms of hypoventllatlOn. (Authors' summary) 

1349. 
ROWLANDS, R.O. 

Electronic engineering m ocean technology. 
Off. Nav. Res. London, Rep. ONRL-C-30-70, 12 p. Dec. 2,1970. 

In this conference, SessIOns 5 (Submersibles and underwater navigation) and 6 (Commumcations and tele
metering) are the only ones with any bearing on underwater medicine. A review paper was given by K. Haigh 
on "Future electronic instrumentatIOn for submersibles, habitats, and divers." c.J. Partndge gave a paper 
entitled "Electronic aIds for exploratIOn divers," In which he discussed his own acoustic navigation system for 
divers, which has a maximum range of 1000 m with a resolution of 0.25 m. Range depends on nOise level and 
bottom topography. Two papers dealt With hehum speech. The central problem IS stated as the need to 
decrease all speech frequencies without disturbing the envelope of the speech pattern, and to do this In real 
time. In one paper, by D.A.A. Roworth, the solutlon IS to diVide the speech signal into 22 frequency bands 
which cover the Input range. The runphtude of the signal In each channel IS measured, and these measure
ments control the amplitude of output signals at lower frequencies. In the paper by J.S. Gill et al., the 
solution was to msert short srunples of speech, taken from the most slgmficant part of each larynx penod, In a 
temporary store and replay them at a lower rate. Both methods were demonstrated and judged good but not 
perfect. (MFW/BSCP) 

1350. 
ROWORTH, D.A.A. 

A practical processor for heltum speech. 
In: Proceedmgs of the conference on electronic engmeenng in ocean technology, September 

1970, University College of Swansea, South Wales, p. 529-540. London, Institution of Elec
tromc and RadiO Engmeers, 1970. 

[The author lays down the followmg speCifications for a satlsfactory speech processor.] (1) It must produce, 
Without any delay, Intelligible processed speech, which IS not too unpleasant to listen to. (2) It must be easy 
to operate, with a minimum of controls and require no day-to-day adjustment. (3) It must be reliable and 
robust. ThiS unphes that it should be in a sealed case, and be capable of standing up to a wide temperature 
range and to being mishandled. It should have minimum maintenance requirements, which implies no moving 
parts ... One equipment which does satisfy these baSIC requirements IS the HUSTLE Helium Speech Pro
cessor developed at Standard Telecommunication Laboratories. Tests With the Royal Navy and elsewhere 
have shown that this IS capable of providmg intelligible commumcatlOns over a range of depths and gas 
mixtures. ConversatIOns have been held without difficulty between the surface and dIVers at a simulated 
depth of 180 metres, and carefully controlled Intelligibility tests have shown scores greater than 90% after 
processing ... The frequencies of the harmonics must be left unaltered, whIle the formant frequencies must 
be reduced. The envelope of the hannomcs must be compressed in the correct ratIO. This can be achieved by a 
speech analysis/synthesis technique known as the vocoder (voice coder). (Author) 

1351. 
ROY AL NAVAL PHYSIOLOGICAL LABORATORY. 

Interim report on some physiological studies during 1500 ft simulated dive. Rep. IR 1-70. 
Alverstoke, UK, published by the Laboratory, 1970. 28 p. 

The final report on thiS dive IS covered In thiS bibliography (See entry 1352) so that It would seem unneces
sary to go Into detail regarding the Intenm report. It is divided into four sectIOns, as follows' Bennett, P.B., 
Pressure phYSIOlogy; Morrison, J., Respiratory function; Bevan J. and P. Sharphouse, Report on the 1500 ft 
dive (March 3-18,1971) by subjects; Eaton J., The pressure vessel and life support systems. (MFW/BSCP) 

1352. 
ROY AL NAVAL PHSYIOLOGICAL LABORATORY. 

Experimental observations on men at pressures between 4 bars (100 ft) and 47 bars (1500 ft). 
Report 1-71. 

Alverstoke, UK, published by the Laboratory, 1971. 133 p. plus illustrations. 

This is a detailed and extensive report of four dives which took place in late 1969 and early 1970 at the Royal 
Naval Physiological Laboratory at Alverstoke. It is divided Into the following sections: Planning and organIZa
tion, the control and maintenance of the pressure vessel, respIratory function, neurophysiological, psychologi
cal, bIOchemical and other physiological studies; medical aspects and decompression. Each section is fully 
illustrated with photographs, tables, charts and dlagrruns. Parts of the report have been handled separately and 
will be found under the following author entnes' Barnard, E E.P.; Bennett, P.B.; Eaton, W.J.; Morrison, J.M. 
(MFW/BSCP) 
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1353. 
RUBENSTEIN, C.J. and J.K. Summitt. 

Vestibular derangement in decompression. 
In: Lambertsen, C.J., ed. Underwater physiology. Proceedings of the fourth symposium on 

underwater physiology, p. 287-292. New York, Academic Press, 1971. 

A search was made of 1,050 diving accidents for a ten-year period and after eliminating all those who had ear 
symptoms during compression, or while on the bottom, or who had decompression sickness with CNS 
involvement, there were still 16 cases: seven with vertigo alone, three with vertigo and hearing loss; and six 
with hearing loss alone. The ten cases of vertigo all had their onset of symptoms during or within 32 minutes 
following decompression. The dives were six wet chamber and four open sea. The depths of exposure varied 
from repeated breath-hold dives to 45 feet in the open sea to 450 feet in the wet chamber. The symptoms 
experienced by the ten vertigo cases were those usually associated with vestibular dysfunction: nausea (eight 
cases) vomiting (four), visual disturbances (seven), tinnitus (three), hearing loss (three), fatigue (two), and 
headache, localized pain and rash (one each). Recompression was used for eight cases and was generally 
successful. Of the two cases not treated, one cleared in five days but the other took three or four weeks. 
There are many causes of vertigo but a careful history and physical examination should allow a correct 
diagnosis. (CWS/BSCP) 

1354. 
RUBIN, R.T., B.H. Rahe, R.J. Arthur and B.R. Clark. 

Adrenal cortical activity changes during underwater demolition team training. 
Psychosom. Med. 31 :553·564; Nov./Dec. 1969. 

One-third of a Navy UDT class (32 men) was followed by thrice-weekly psychological assessment and 
measurement of serum cortisol until they dropped from training or graduated. Mean cortisol values for the 20 
men who completed the course ranged between 20 and 26 JJg%. AgaInst this background of chronically 
elevated levels, transient increases in serum cortisol occurred coincident with the introduction of new equip
ment (face mask, swim fins, scuba, weaponry) and with the beginning of new tasks (helicopter manuevers, 
night problems long compass sWims). The UDT training program thus appears to be a chronic stress of 
considerable magnitude, and is one of unique characteristics among military situations. (Authors' abstract) 

1355. 
RUBISSOW, G.J. and R.S. Mackay. 

Ultrasonic imaging of in vivo bubbles in decompression sickness. 
Ultrasonics 9: 225-234; Oct. 1971. 

Scanning ultrasonic imaging is used to monitor, in VIVO, the development and location of microscopIc bubbles 
formed m decompressIOn Sickness. Stationary or moving bubbles as small as five microns are detected. 
Methods of comparison of earher reference images With real time images on an oscilloscope are described. 
Different image displays are presented, emphasizing the usefulness of combined deflection and bnghtness scan 
modulation. Experiments show unmistakable decompression bubble echoes around fatty tissues m gumea pig 
legs, which disappear almost completely With recompression. Guinea pigs can be safely decompressed by 
keepmg imaged bubble echoes below a threshold. Prehminary results of human studies are discussed. 
(Au thors' abstract) 

1356. 
RUFENER, C., L. Orci and C. Rouiller. 

The effect of hyperoxla on the ultrastructure of the supenor cervical ganglion of the rat in 
vitro. 

Virchows Arch. (Abt. B., Zellpath.) 7 :293·308; 1971. 

Supenor cervical sympathetIC gangha of the rat have been submitted m Vitro to an oxygen pressure of 5 
atmospheres. The leSIOns which have been observed emanate from the oxygen toxIcity but not from a 
hyperbar effect. Indeed, gangha kept under a hehum pressure of 5 atmospheres are remarkably well preserved. 
The oxygen tOXICity mamfests Itself diffusely throughout the ganghon. Although the ganghon IS finally 
damaged m Its entuety, the components of the nervous tissue show a diversified sensitivity relative to oxygen 
Dunng the seven fust hours, the alteratIOns of the mltochondna, the Goigi complex and the endoplasmiC 
reticulum are more promment m chromaffm cells than m ganglioDlc or satellite cells On the other hand, the 
nervous fibers seem to be more reslstan t to hyperoxla than the other structures The necrosIs of ganglioDlc 
and satellite cells are detected after hyperoxla for 12 hr. After 19 hr the extent of the necrosIs accounts for 
the meverslble loss of the synaptic transmiSSIOn. (Authors' summary) 
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1357. 
RUFF, S., H.D. Fust, H. Oser and A. Low. 

Unterwasserlaboratorium Helgoland. 
[Underwater laboratory, Helgoland] . 
Bonn-Bad Godesbum, West Germany, Institut fur Flugmedizin, Deutsche Luft- und Raumfahrt, 

Forschundsbericht 71-63,135 p., 1971. 

Theoretical considerations and practical laboratory tests about the effects of high pressure on the human 
body particularly during long-time exposure have created the basis for the construction of a German under
water laboratory. The extremely unfavourable conditions at the proposed launching site m the North Sea near 
the isle of Helgoland raised problems which had to be conSidered in the techmcal conception. The first 
manned mission took place in a depth of 23 m between July 28 and August 19, 1969. This miSSion was 
followed by an unmanned test penod. The first mission of the UWL-Helgoland can be regarded as a full 
success from the technical and scientific point of view. The chief purpose was gathering expenence in 
handling and in gainmg confidence in the system. This has given way to numerous impulses for the solution of 
many engineenng and medical problems and it can be stated that the weather conditions m the Bay of 
Helgoland do not present any limitations for a properly planned underwater station. (English summary) 

1358. 
RUMBERGER, E., E. Retzlaff and A. Bleichert. 

Der Einfluss hoher Saerstoffdrucke auf die Kontraktilitaet des Herzmuskels des Warmblueters 
(meerschweinchen) . 

[The influence of hyperbaric oxygen on the contractility of the heart muscle of warm-blooded 
animals (guinea pig)] . 

Pflueger Arch. Ges. Physiol. 315: 125-135; 1970. 

In all experiments the heart reacts mechanically to O2 mtoxication In two ways (a) it decreases its contrac
tion amplitude, (b) it develops an irreversible state of maintained contraction (rigor). The time course of the 
decrease of contraction amplitude and the instant at which the rigor sets in are accelerated with increasmg O2 
pressure, Ca++ concentration, and stimulus frequency. In a double logarithmic scale, the relation between the 
half time of the decrease in amplItude and the O2 pressure IS hnear If the stimulus frequency and the Ca++ 
concentration are kept constant. The results are discussed on the background of known biochemical data 
refernng to the effect of hyperbaric O2 intoxication on enzymatic activity of cells and substrate utilization. 
(English summary) 

1359. 
RUSSEL, F.E. 

Behavior, ecology and toxicity of venomous marine fishes. 
Los Angeles, Cal., Prof. Staff Ass., LAC/USC. Med. Cent., Rep. 19 on contract 

N00014-67-C-0390,3 p. Dec. 1971. 
(AD 736,208) 

A series of studies on the in vitro neutralization of Scorpaena guttata venom With antivenins prepared against 
the venoms of the stonefish Synanceja trachynis and the scorplonfish S. porcus were carried out. The 
antivenins were prepared in the conventional manner; that is, by giving successively mcreasmg doses of the 
crude venom to horses over a 17-week period, mamtaining the horse on a maintenance dose for three weeks, 
then drawing off designated amounts of blood for processing. The stonefish antivenin provided little protec
tion against the lethal activity of S. gu ttata venom. Only at 1.0 ml of antivenm per ml of venom was there any 
seemmgly slgmflcant protection. The S. porcus gave some protection at the 0.20 level, the O.SO level and the 
1.00 level. At the last level the amount of venom reqUired for the LDSO had mcreased three-fold. It is 
apparent that there IS some Significant cross-protection between the antivenins of these two Scorpaena 
species. Further Immunochemical work is m progress on the venoms of four Scorpaena species (G RA) 

1360. 
RUSSEL, F.E. 

Some chemical and zootoxicologlcal properties of stingray venom. 
Los Angeles, Cal., Prof. Staff Ass., LAC/USC Med. Cent., Rep. 19 on contract 

N00014-67-C-0391, 3 p. Dec. 1971. 
(AD 736,209) 

A senes of studies on the in Vitro neutralization of Urobatis halleri venom with antlveruns prepared against 
the bat stmgray MylIobatis callfornicus and the round stmgray U castexi were carned out. The M. califormcus 
antivenin proVided httle protection against the lethal actiVity of U. hallen venom. Only at 1.0 ml of antlvemn 
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per ml of venom was there any significant protection. The U. castexi gave some protection at the 0.20 level, 
the 0.50 level and the 1.00 level. At the last level, the amount of venom required for LD50 had increased 
threefold. It is apparent that there is some significant cross-protection between the antivenins of these two 
stingray species. Further immunochemical work is in progress on the venoms of four Urobatis species. (G RA) 

1361. 
RUSSOTTI, J.S. and J.R. Duffy. 

An evaluation of three methods for unscrambling helium speech produced at depths of 800 and 
1000 feet. 

U.S. Nav. Submar. Med. Cent., Rep. SMRL 502, 5 p. Oct. 30,1969. 

Three systems for "unscrambling" helium speech produced at simulated depths of 800 and 1000 feet were 
evaluated. Recordings of the Modified Rhyme test read by an experienced male diver in a pressurized helium 
atmosphere were processed through three commercial frequency-shifting devices. The intelligibility of words 
passed through these systems was compared to scores obtained when the same helium recording was present
ed directly without alteration and when presented at one-half playback speed to groups of listeners. A 
within-subjects' design was employed with suitable counterbalancing so that no word was heard twice by the 
same listener. Half speed playback (58.5% intelligibility) was significantly superior to all other conditions. 
The Kay Electric Company "Varivox" (43.2% intelligibility) was significantly inferior to the other two 
commercial systems. The Industrial Electronics Corp. and the Gotham Audio Corp. units were equal in 
performance (50.7% and 51.0% intelligibility respectively) and superior in intelligibility to unaltered helium 
speech (45.7%). The increase in the degree of intelligibility imparted by the three commercial systems is 
limited at the depths under study. Methods for adapting these umts for improved operation at greater depths 
are suggested. (Authors' abstract) 

1362. 
RUZIC, N.P. 

Visit to a habitat. 
Oceano!. Int. 6:28-29,44. Aug. 1971. 

The author descnbes a night visit to Hydro-Lab, Perry Oceanographic's undersea habitat, made by him and his 
13-year-old son, and three other diver scientists. On a previous dive that day, they had spent 100 minutes in 
the habitat at ambient environment, which is the no-compression limit. On the second dive they stayed three 
hours. In order to aVOid becoming saturated, they entered a small airlock and waited until the ambient 
pressure (40 pSI) was brought to surface pressure. This enabled the visitors to remam indefinitely. Au is 
pumped In from an untended support buoy which can function on its own for a week. If support personnel 
are unable to reach the buoy at that time, there is sufficient emergency supply of compressed air and oxygen 
stored to last another week. Various marine research projects carried on In Hydro-Lab are described. The 
habitat is described as "relatively problem-free, economical and versatile." (MFW /BSCP) 

1363. 
RYACK, B.L., R.L. Rodensky and G.B. Walters. 

Human factors evaluation of submarine escape: I-A. Individual and group escape with the 
British Submarine Escape ImmerSIOn Suit and the Steinke hood under conditions of side and 
tu be egress. 

U.S. Nav. Submar. Med. Cent., Rep. SMRL 624, 23 p. Apr. 17, 1970. 

The compatibility of the Bntlsh Mark VII Submanne Escape Immersion Suit (SEIS) with side egress and tube 
egress United States Navy escape trunk configurations was evaluated. Egress time with the SEIS was com
pared to that with the Steinke Hood under conditions of indiVidual and group escape (1, 2, and 3 man teams). 
Escape time increased linearly as a function of terun size. For both escape appliances a Significant Interaction 
was obtained between escape trunk configuration and terun size. More rapid escapes were made by three-man 
teams from tube egress than for one-man escapes. for two-man teams, escapes were more rapid from the tube 
egress configuration with the Steinke Hood; there was no difference between configuratIOns With the SEIS. 
While the depth from which escapes can be made Without danger of adverse phYSIOlogical effects IS limited by 
the Size of the escape team and the trunk configuratIOn, there IS no eVidence to indicate that eXisting escape 
capability With the Steinke Hood would be reduced by substituting the SEIS which proVides greater exposure 
protection. (Authors' abstract) 

1364. 
RY ACK, B.L. and G.B. Walters. 

Human factors evaluation of submarine escape: II-A. Top egress With the British Submarine 
Escape Immersion SUIt and the Stemke hood. 

U.S. Nav. Submar. Med. Cent., Rep. SMRL 644, 23 p. Oct. 22, 1970. 
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The British Mark VII Submarine Escape ImmerSIOn Suit (SEIS) which provides thennal protection and the 
Steinke hood which does not were evaluated for single man and group escape (two and three man teams) 
from a simulated top-egress United States Navy escape trunk. For both escape appliances, egress time in
creased linearly as a function of team size. Three-man teams and two-man teams escaped faster with the SEIS 
than with the Steinke Hood; there was no difference for one-man escapes. Single man escape times with the 
SEIS were comparable to those obtained by the British. When compared with side and tube egress, top egress 
offers a substantial reduction in escape time and therefore In total bottom time. Safe escapes from depths in 
excess of 450 feet by teams of more than two men are feasible from a top hatch configuration but are not 
possible from a side or tube egress configuration. A submarine escape system employing top egress and the 
exposure protection of the SEIS IS recommended. (Authors' abstract) 

1365. 
RYNEWICZ, J.F. 

The submersible Deep Quest. A step forward in offshore technology. 
In: 1970 Offshore Technology Conference, April 22-24, Houston, Texas. Preprints. Vol. II, 

p. 527-534. Published by the Conference. 

The Deep Quest remains one of the most versatile and sophisticated submersibles now in operatIOn. Versa
tility means a vanety of systems and components which leads to the use of a wide mix of matenal. Although 
thiS leads to galvanic corrosIOn problems (and these problems did occur on Deep Quest) the Deep Quest 
corrosion control methods of painting all materials, sealing all faying surfaces, and installatIOn of zinc anodes 
throughout the vehicle has reduced this problem to a very minor maintenance level. Of particular success In 

controlling corrosion was the case of the thin film paint pnmer at all seal surfaces (O-nngs and gaskets). 
Electncal problems, espeCially leakage in electrical cables, connectors and circuit breakers, constitute the 
major area of need for improvement In deep submergence components. The time, energy and dollars lost due 
to the malfunction of a component are most certainly always several orders of magnitude greater than the 
original cost of the use of materials and combinations of materials that will prOVide high reliability for many 
years In the ocean's hostile corrosive depths. (Author's summary) 

1366 .. 
SACHS, M.B., G.J. O'Brien, R.L. Sergeant and J.S. Russotti. 

Speech intelligibility in stationary multipath channel. 
U.S. Nav. Submar. Med. Cent., Rep. SMRL 574, 7p. Mar. 21,1969. 

The reception of speech transmitted through an acoustic channel such as the ocean is IUU1ted by multlpath 
"time-smearing." The purpose of this study was to obtain a quantitative measure of the effects of such 
time-smearing on speech intelligibility. A linear, time-invariant channel was used as a model of the ocean. The 
impulse response of this channel was a sample of band-limited Gaussian noise. Using Fast Fourier Transfonn 
techniques, words of the Modified Rhyme Test were convolved with, or smeared In the time domain, by this 
channel impulse response. The intelligibility of these "smeared" words was measured as a function of the 
Impulse response duration, T. Intelligibility decreased monotonically to about 75% as T Increased to 200 
milliseconds. Further increase in T did not significantly lower intelligibility. Distortions in time evaluated 
herein did not impose serious limitations to the receptIOn of short words. However, a detailed analysis of 
consonantal errors revealed that sounds occurring In the middle of a word are much harder to hear correctly 
than are sounds at the beginning or ending of an utterance. We conclude that time-smearing will more 
senously interfere with the intelligibility of connected or conversatIOnal speech. (Authors' abstract). 

1367. 
SACHSE, C.D. 

Fabrication of the prototype deep diving system Mark 2. 
In: Progress into the sea. Transactions of the Symposium 20-22 October 1969, Washington, 

D.C., p.71-74. Washington, D.C., Marine Technology Society, 1970. 

The Deep Diving System Mark 2 is designed to support saturation diving operations by two teams of four men 
each at depths to 850 feet for durations of up to 14 days. The system was designed for the Navy's Deep 
Submergence Systems Project (DSSP) by the General Dynamics/Electric Boat Division, Groton, Connecticut. 
Fabncation of the prototype system and its installation on the surface support ship Elk River was accom
plished at the San Francisco Bay Naval Shipyard, San Francisco, California. The system is deSigned for 
installation In the Navy's new class catamaran hull submarine rescue ships (ASR). The first two ships of this 
class are currently under constructIOn at the Alabama Drydock and Shipbuilding Company, Mobile, Alabama. 
The diVing systems for these two ships are being fabricated at the Dixie Manufacturing Company, Baltimore, 
Maryland. ThIS paper discusses the fabrication of the prototype Deep Diving System Mark 2, its installation in 
the Elk River and some of the problem areas to the fabricatIOn process. (Author's abstract) 
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1368. 
SAGAL,A.A. 

Opredelenie krivoi nastsheniya zhirovoi tkani belykh myshei azotom vozdukha. 
[Determination of the saturation curve of the adipose tissue of white mice with air nitrogen]. 
Izv. Akad. Nauk (Biol)2:2D4-211; Marl Apr. 1971. 

Diffusion characteristics were determined for a morphologically homogeneous region of the adipose tissue of 
white mice at various air pressures and at a cessation of blood circulation under pressure at the end of the 
exposure period. It was found that the saturation curves should be defined by a series of exponential curves 
whose parameters are represented by diffusion characteristics of separate regions of the homogenous tissue. 
(English summary) 

1369. 
SAITO, T. and T. Hirano. 

[Effects of hyperbaric oxygenation on the coronary hemodynamics. A preliminary report] . 
Jap. J. Anesthesiol. 19:467-476; May 1970. 

Specially designed probes of an electromagnetic blood flow meter were applied to the left common coronary 
artery and to the ascending aorta of mongrel dogs. Oxygen breathing at 1 AT A shortened the height of the 
wave; oxygen inhalation at greater pressures produced definite reduction in the systolic and diastolic coronary 
flow. The data suggest a conclusive effect of oxygen on the coronary vessels and some depressant effects on 
the myocardium. Mean left coronary blood flow rate decreased as the P02 increased. The reduction of the 
mean aortic pressure resulted in the increase of the left coronary vascular resistance. Changes persisted after 
decompression to 1 AT A as long as oxygen inhalation continued. One quarter to one hour of normal air 
inhalation reversed changes to control status. (MFW/BSCP for English summary). 

1370. 
SALA MATAS, J. 

Importance de l'electroencephalogramme dans l'examen medical des plongeurs. 
[Importance of the electroencephalogram in the medical examination of divers]. 
In: L'Huillier, J.-R., ed. Medecine de plongee. Gaz. Hop.35: 1056-1057; Dec. 20, 1971. 

Systematic EEG examinations have confirmed, decisively and definitely, the great importance of the EEG in 
the medical examinatIOn of divers. These examinations assist efficaciously in the prevention of accidents on 
the one hand; on the other hand, the subject who is ignorant of his disorders can be treated with perfect 
understanding of its cause. The results obtained justify the struggle through the years to require the EEG in 
medical examinations of divers. It has made possible one more step in the prevention of diving accidents. The 
author expresses gratitude to all those who have believed in the idea and have assisted in its promulgation 
since 1958. (Author's conclusion, translated by MFW/BSCP) 

1371. 
SALLEE, T.L. and G.M. Adams. 

Symptomatology of decompression sickness in male Sprague-Dawley rats. 
Aerosp. Med. 41: 1358-1361; Dec. 1970. 

The phYSical signs of decompression Sickness In male Sprague-Dawley rats were studied as a functIOn of 
depth, decompressIOn schedule, bottom time, and body weight. Pressures from 75 pounds per square Inch 
gauge (PSlG) to 125 PSlG and various bottom times were studied to find the depth time required to gIVe a 
fast, reproducible saturatIOn of the rat. A tissue half time for mtrogen, of 6 8.7-87.5 mInutes for the slowest 
CrItical tissue affected by decompression sickness in the rat was calculated and a SCOrIng Index was deVised to 
score signs of decompressIOn Sickness. Three decompression schedules were devised to give varymg degrees of 
bends InCidence and these schedules were used to test the effect of body weight of the rat on bends incidence. 
The above study gIVes a workable model for use In the study of the bIOchemical effects of decompressIOn 
Sickness. (Authors' abstract) 

1372. 
SALMON, R.D. and H. Hollien. 

Talker vanation as related to intelligibility. 
Gamesville, Fla., Commun. Sci. Lab., Rep. CSL!ONR 31, 18p. Dec. I, 1970. 

The contnbutlOn to variabilIty proVided by different talkers In prodUCIng stimulI for IntellIgibilIty testmg has 
not been well understood and the related data have been confUSIng. The aim of thiS study was to proVide data 
that Will contnbute to the understandIng of how VariabilIty among talkers may affect mtellIglbllIty test 
results, the two aspects under test m thiS study were (I) duratIOn and (2) consonant-vowel amplItude ratIos 
Four most IntellIgible and four least IntellIgible talkers were IdentIfied from a sample of 20 adult males. Word 
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samples common to both groups were identified on the criteria of being mostly understood and misunder
stood by ten listeners. Results of acoustic evaluation of the word elements demonstrated: (1) that words 
receiving higher scores associated with more intelligible talkers were characterized by smaller consonant-vowel 
amplitude difference than the same words receiving lower intelligibility scores common to less intelligible 
talkers, and (2) there were no significant differences in duration. (Authors' abstract) 

1373. 
SALTZMAN, H.A., J.V. Salzano, G.D. Blenkarn and J.A. Kylstra. 

Effects of pressure on ventilation and gas exchange in man. 
J. Appl. Physiol. 30:443449; Apr. 1971. 

In three resting subjects (A-a)D02 was not increased by breathing 02-N2 and/or 02-He mixtures at 1,4.02, 
7.05 and 8.57 Ata and an OrNe mixture at 7.05 Ata. Under these conditIOns PI02 remained constant at 
approximately 150 mm Hg. VT was directly related to ambient pressure and inspired gas density; breathing 
frequency was inversely related to ambient pressure and density. V.0 2, V.C02, V.E and PaC02 were related 
to pressure but not to density. The data suggest that V.02, V.C0 2 and V.E Increased as a result of Increased 
convective heat loss in hyperbaric helium. A high correlatIOn coefficient between PaC0 2 and pressure and no 
correlation between PaC02 and density indicate that respiratory regulation is affected by increased ambient 
pressure. The mechanism by which It occurs is not known. (Authors' abstract) 

1374. 
SALZANO, J., D.C. Rausch and H.A. Saltzman. 

Cardiorespiratory responses to exercise at a simulated seawater depth of 1,000 feet. 
J. Appl. Physiol. 28:34-41; Jan. 1970. 

Three subjects performed work on a bicycle ergometer for eight min at loads of 275,582, and 735 kpm/min 
with Intervening rest periods several times at sea level (1 atm), once at a simulated depth of 320 ft in seawater 
(10.7 atm) and once at a simulated depth of 1,000 ft (31.3 atm (99.1% helium and 0.9% oxygen) was 4.4 
times denser than air at 1 atm. In general, the patterns of the responses to work at 31.3 atm resembled those 
occurring In healthy IndlVlduais at 1 atm. In comparison to studies at sea level each work load at depth was 
performed with a greater V02, unchanged or greater VC0 2, lower heart rate, lower respiratory rate, larger 
tidal volume; lower ventilatory equivalent for oxygen and greater oxygen pulse (volume of oxygen per heart 
beat). Moderate hypercapnia occurred In two su bJects during exercise at depth. Observed differences at depth 
could be attributed at least in part to the Increased density of the respired medium. Other observations at a 
simulated depth of 320 ft suggest that factors other than gas density contributed to the altered cardio
respiratoty responses. (Authors' abstract) 

1375. 
SALZANO, J., E.M. Overfield, D.C. Rausch, H.A. Saltzman, J.A. Kylstra, J.S. Kelley and J.K. 

Summitt. 
Arterial blood gases, heart rate, and gas exchange during rest and exercise in men saturated at a 

simulated seawater depth of 1000 feet. 
In: Lambertsen, C.J., ed. Underwater physiology. Proceedings of the fourth symposium on 

underwater physiology, p. 347-356, New York, Academic Press, 1971. 

The conclUSIOns from this study are that work at a pressure equivalent to 1000 FSW IS not detectably limited. 
Gas exchange in divers breathing 99.1% He and 0.9% O2 dunng rest at 31.3 atm abs is essentially normal. The 
slight Increase in (A-a) f::.. P0 2 at 1000 FSW, which was probably caused in part by the high fractIOn of 
inspired inert gas, is not of practical Significance in normal divers. Normal men can perform moderately heavy 
exercise, for brief periods at least, at Increased environmental pressures Simulating those found at depths in 
the sea of up to 1000 ft. The anticipated relationships among the uptake of O2 by the body, ergometnc 
work, pulse, and ventIlation prevailed at depth. The rate of recovery from exercise was Similar to that at 
surface pressure. Impairment of the capacity to perform work could not be discerned by the physiological 
methods used, and there was no eVidence Indicating that the physiological limits of performance had been 
attained. (Authors) 

1376. 
SANDALOV, Yu. A. 

Preliminary physical training as a factor increasing tolerance to water immersion. 
Space BioI. Med. 4(3):90-97; Sept. 1970. 
(JPRS 51,315) 

Nine healthy test subjects aged 22-32 were exposed to a 24 hr. water ImmerSIOn experiment before and after 
a special physical traInmg which Involved various exercises to increase general endurance and strength. It was 
shown that general and static endurance, strength, speed, cardIOvascular and respiratory responses to maxi-
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mum speed and dynamic loads were most stable in water immersion experiments that followed physical 
exercises. (Author's abstract) 

1377. 
SANDERS, A.P., W.D. Currie and B. Woodhall. 

Protection of brain metabolism with gluathione, glutamate, -y-aminobutyrate and succinate. 
Proc. Soc. Exp. BioI. Med. 130: 1021-1027; Mar. 1969. 

It is noted that past studies on protective agents in oxygen toxicity experiments have indicated that a 
glutathione (GSH)-g1utamate-,),-aminobutyrate (GAB A)-succinate shunt may serve as a reserve system for 
maintenance of brain energy levels (adenosine triposphate (ATP) concentration). Previous findings are cited, 
and data is tabulated. Table III shows the comparison of protection against oxygen toxicity of different 
substrates at 5 ATA 100% O2 ; Table IV shows the convulsion time for different substrates at 5,7,9, and 11 
ATA at 100% O2 • The hypothesis of the GSH-g1utamate-GABA-succinate shunt as a brain protectant would 
explain (1) oxidized glutathione protection against HPO toxicity and (2) marked decreases in GSH and/or 
GABA in tissues from animals subjected to various stress conditions. (MFW/BSCP) 

1378. 
SANDERS, A.P., R.S. Kramer, B. Woodhall and W.D. Currie. 

Brain adenosine triphosphate: decreased concentration precedes convulsions. 
Science 169: 206-208; July 10, 1970. 

The concentration of adenosine triphosphate in the brain decreased before the onset of generalized convul
sions in unanesthetized rats subjected to acute hypoxia or treated with hydroxylamine or pentylenetetrazole 
(Metrazol). As the convulsive episode continued, adenosine triphosphate decreased further. Stimulation of 
adenosine triphosphate production forestalled its disappearance from the brain and delayed the development 
of seizure activity. (Authors' abstract) 

1379. 
SANDERS, A.P. and W.D. Currie. 

Chemical protection against oxygen toxicity. 
In: Lambertsen, C.J., ed. Underwater physiology. Proceedings of the fourth symposium on 

underwater physiology, p. 3540. New York, Academic Press. 1971. 

In order to determine the effectiveness of several chemical compounds in counteracting O2 toxicity, male 
Sprague-Dawley rats were fasted and then given intraperitoneal injections of a selected compounds or com
pounds 50 minutes prior to being exposed to pure oxygen at 5 atrn abs, and timed to the onset of convul
sions. The list of compounds in decreasing order of their effectiveness in delaYIng the onset on convulsions is: 
GSH, cysteine + succinate, a-glycerophosphate (O!-GP) succinate, GABA, glutamate, TRIS, and cysteine. 
Glucose and malate offered no protection. SH compounds provide a reducing environment that lowers the 
effect of high O2 tensions; acid-base buffers balance possible pH changes resulting from elevated CO2 
concentrations; and metabolic agents stimulate ATP production to fulfill the energy requirements of body 
tissues. (CWS/BSCP) 

1380. 
SANNAZZARI, P., A.M. Ravara, G. Scarrone and U. Fabris. 

Poliglobulia in soggetti esercitanti attivita subacquea. 
[Polycythemia in subjects engaged in underwater activity] . 
Boll. Soc. Ital. BioI. Sper. 45(7):399401; 1969. 
(Also published in translation as NASA TT F-13,422. December 1970.) 

Polycythemia has been observed In 72% of 140 profeSSIOnal submarine sWimmers and divers engaged in 
undersea sport and work over three to ten years. The probable etiology has been considered with the 
conclUSIOn that the polycythemia and dimunution of hemoglobin are caused by imperfect mixtures of 
respiratory air with alveolar aJI In the outermost part of the alveolar groups by interrupted InhalatIOn and 
increased exhalatIOn, and modificatIOns of the respiiatory rhythm due to the ambient pressure producing 
thoracic alterations, plus the cold which constncts the peripheral vasl prodUCIng blockage of the cellular 
respiratory system. The polycythemia in such cases is to be considered more or less latent, and due to alveolar 
capillary ventilatory Injury and alteration of the oxygenation of the tissues. Thus the phenomena of poly
cythemia and hemoglobInemia (reflected In reported hyperoxlc anemia of caISSon workers and profeSSIOnal 
mvers) are due to hyperoxla produced In any subaquatlc activity. (MP/BSCP) 
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1381. 
SANTA MARIA, L. J. and M.H. Radliff. 

Physiological evaluation of subjects exposed to a cold water environment while wearing differ
ent protective suit assemblies. 

Nav. Air Develop. Cent., Aerosp. Crew Equip. Dept., Rep. NACE-AD-7101, 18 p. Mar. 1971. 
(AD 724,617) 

The physiological responses of two volunteer subjects exposed to an extreme cold water environment (OC) 
while wearing the 3/16 inch ChIoroprene Wet SUIt, 1/8 inch Chloroprene Wet Suit and the Polyvinyl Chloride 
Wet Suit were investigated under two conditions of use: constant immersion-flotatIOn (cond I) and immer
sion-flotation for a two-mInute period followed by raft occupancy (cond II). In view of exposure duration 
rangIng from 0.5 - 1.0 hr and from 2.0-3.0 hr under conditions I and II, respectively, the results indicate that 
survival and tissue damage protection IS afforded, Within expected limits of time under both emergency 
conditions for search and recovery, by any of the clothing assemblies tested. It IS recommended, therefore, 
that the 1/8 inch Chloroprene Wet Suit be conSidered as the most acceptable on the baSIS of such phYSical 
characteristics as reduced weight and bulk. (Authors' abstract) (GRA) 

1382. 
SAPOY, LA. and A.C. Solodkov. 

Fiziologich eskoe obespechenie pokhodov podvodnykh lodok. 
[Physiological surveIllance of submarine expeditions 1 . 
Yoennomed. Zh. (10):66·69; 1970. 

ThiS is a report on the orgamzatlOn of medical service for submanne operatIOns. Ounng prolonged expedl' 
tlons the crew of a submanne IS under considerable stress while undergOIng adaptation to a number of 
physiological and psychological changes due to the artifiCial environment. The authors emphasize the vital 
Importance of close medical superviSIOn of submanne operatIOns In order to l1llprove and mamtain the 
working capacity and efficiency of the crew members who have to perfonn under adverse conditions. The 
task of the medical team is to provide therapeutic and preventive care for the crew, help them to overcome 
fatigue as well as emotional problems related to the artificial environment, the lack of exercise and disturbed 
circadian rhythm. The authors consider it adVisable to use pharmacologic stimulants only in extreme emergen
cy situations when immediate measures are required to restore the mental alertness and phYSical endurance of 
the crew. The medical team of a submarine IS ultimately responsible for mamtaIning the phYSical and 
psychological fitness and combat readiness of the crew on the higher pOSSible level (OLCjBSCP) 

1383. 
SAPOY, LA. and LS. Karev. 

K mekhanizmu biologicheskogo deistviia indifferentnykh gazov pri povyshennom davlenii. 
[Mechanism of the biological effects of inert gases at elevated pressure 1 . 
Yoennomed. Zh. (5):77-81; May 1971. 

Survey of published research on processes by which inert gases contained In elevated-pressure respiratory 
mixtures affect the human central nervous system. The effects considered include euphoria, reduced self
control, lowered functional efficiency and loss of consciousness. Functional disturbances of the central 
nervous system correlated with changes in EEG indices under the influence of both high-pressure inert gases 
and typical narcotics. This led to conclusions that the gases act in a manner sunilar to narcotics. A more 
recent explanation is that disturbances of the central nervous system are associated With hypercapnia which is 
caused by accumulated carbon diOXide in the organism. Arguments for the against both points of view are 
advanced and areas of further research are suggested. (TM) (IAA) 

1384. 
SASAKI, T. 

On underwater observation vessels in Japan. 
In: Marine Technology, 1970. Preprints. Vol. 1, p.227-262. Washington, D.C., Marine Tech

nology Society, 1970. 

The history of research on underwater observation vessels is still short in Japan. It was in 1951 when the 
Kuroshio, an underwater observation vessel, was constructed. ThiS was an underwater cylinder (for a crew of 
three persons) to be lowered from the mother vessel by means of a wife. It was dlsigned to dive up to 200 
meters in depth. ThiS Kuroshio was utilized for conducting many studies concerning the physical oceano
graphic problems of continental shelves around the Japan Islands as well as the geology of the sea floor and 
marine life. This Kuroshio was later remodelled to the present fonn. In 1964, the Yomiuri was constructed 
for the survey and research of continental shelves and their environs. This vessel has a capacity for six persons 
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and is capable of diving as deep as 300 meters. It is actively utilized for diving at various spots to conduct sea 
floor investigations, particularly on the life and mineral resources. In 1968, the Shinkai was constructed, 
which has a capacity for four persons and is capable of diving as deep as 600 meters. In 1969, various diving 
training with this underwater observation vessel was conducted. From 1970, the vessel is scheduled to be used 
as one of the joint facilities for the survey of natural resources in the continental shelves and continental 
slopes and other oceanographic researches. Moreover, basic researches are now underway for developing a 
deep underwater observation vessel that is capable of diving as deep as 6,000 meters. The paper describes in 
outline the design and construction of the existing underwater observation vessels and the surveys and studies 
made by utilizing these vessels. (Author's abstract) 

1385. 
SASS, D.I., E.L. Ritman, P.E. Caskey, I. Greenleaf, N. Banchero et al. 

Effects of positive Gy acceleration on blood oxygen saturation and pleural pressure relation
ships in dogs breathing first air, then liquid fluorocarbon in a whole body water immersion 
respirator. 

In: AGARD, Adaptation and acc1imatisation in aerospace medicine, 15 p. Mar. 1971. (NASA
CR-117,199) 

A total body water immersion, mechanical respiration, body support assembly has been used with dogs on the 
human centrifuge to compare effects of +1 Gy and +6 Gy acceleration on cardiovascular and respiratory 
function in dogs under three conditions: (1) normal respiration in air (2) totally immersed in a saline-ftlled 
respirator chamber providing control of respiratory rate, tidal and residual volumes when breathing air or 
oxygen; and (3) when respired in the same manner with oxygenated liquid fluorocarbon. The results indicate 
that (1) arterial hypoxemia due to dependent pulmonary arteriovenous shunting caused by acceleration is not 
minimized by water immersion alone; (2) dogs can be respired with liquid fluorocarbon for four hours or 
longer, without clinical signs of respiratory distress; (3) liquid respiration prevented dependent pulmonary 
arteriovenous shunting at +6 Gy; (4) vertical gradients in pleural pressure gradients were approximately 0.7 
em H20/cm vertical distance between pleural catheter tips in air breathing dogs in contrast to greater than 1.0 
cm H20/em vertical distance in the thorax and roentgenographically evident pUlmonary atelectasis in depend
ent regions. (Authors' abstract) 

1386. 
SASS, D.I., E.L. Ritman, P.E. Caskey, W. Van Norman and E.H. Wood. 

Respiratory variations in left ventricular stroke volume during liquid breathing. 
In: Aerospace Medical Association. 1971 annual scientific meeting, Houston, Texas, April, 

1971. Preprints, p.80-81. Published by the Association, 1971. 

In a previous study in dogs breathmg oxygenated liqUId fluorocarbon (FC 80, 3 M Company) in a water 
immersion respirator, the oxygen saturatIOn of blood continuously withdrawn from the thoracic aorta and 
left (dependent) pulmonary vein could be maintained at 100%; however, the oxygen saturation in mixed 
systemic (pulmonary artery) blood varied in an approximately sinusoidal manner WIth the same frequency 
but not in phase with respiration. These vanattons were thought to be caused by changes in cardiac output 
consequent to the smusoidal changes m external and mternal body pressures produced by the respirator. The 
purpose of the present investigation was to study the beat-to-beat changes m left ventncular stroke volume in 
relation to the phase of respiration in right lateral decubItus dogs breathing first air, then oxygenated liqUId 
fluorocarbon in a water-immersion resptrator providing control of respiration rate, tidal and residual lung 
volumes. (Authors' abstract) 

1387. 
SASS, D.I., I.F. Greenleaf, H.C. Smith, A.A. Bove and E.H. Wood. 

Effects of acceleration on pulmonary blood flow in dogs breathing organic liquids. 
Physiologist 14:223; Aug. 1971. 

Abstract only. Entire Item quoted: Dogs were supported m the left decubitus posltton in a whole-body 
water-immersion respirator which proVIded control of rate, ttdal and reSIdual volumes of venttlation. Suc
cessIve mjectlOns of dlfferenttally tagged mIcro spheres (15:!5u) were made into the nght ventncle at IGy and 
dunng exposures to 7Gy when bemg ventilated WIth room au and then an orgamc hquld (3M fluorocarbon 
FC 80 or Dow Cormng stllcone ot! DC 200, l.Ocs). The lungs were excised, mflated, dried, embedded en bloc 
m styrofoam then cut mto I-cm thIck sectIOns and blood flow per ml of lung ttssue determmed for each 
condItIOn by computer controlled hIgh resolutIOn scmttscanning of each sectIOn. Pressures m the aorta, 
pulmonary artery, nght and left atrIa, left pulmonary vem, upper auway and lower trachea. and nght and left 
pleural spaces were recorded. Oxygen saturation of aorttc, pulmonary artenal, and left pUlmonary venous 
blood were recorded contmuously by cuvette oximetry. When at lGy, the fractIOn of cardIac output travers
mg the left (dependent) lung was frequently less than for the nght. However, fractIOnal flow to the left lung 
was mcreased dunng exposures to 7Gy when breathmg au and slhcone ot! (sp gr 0.8) but was shIfted to the 
nght (superior) lung when breathmg FC80 (sp gr I 76) as would be expected. 
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1388. 
SAVICH, A.A. 

[Bioelectrical activity of the brain and motor manifestation in the development of oxygen 
epilepsy in rabbits] . 

In: Zaltsman, G.L. ed. Giperbariyevaya epilepsiya i narkoz. Neyrofiziologicheskiye issle
dovaniya. [Hyperbaric epilepsy and narcosis. Neurophysiological studies], p. 36-46. 
Leningrad, Isadtel'stvo Nauka, 1968. 

In chronic experiments on rabbits with electrodes implanted into different brain structures studies have been 
made on the inter-relationship between electrographic and motor changes during the development of epilepsy 
induced by an increased oxygen pressure (4 ati). Immediately after the compression unstable epileptic foci in 
the stripallidal system were observed which were followed by stable focal spike-activity in the posterior 
hypothalamus and reticular formation and later on by the pre-convulsion clonic jerks in head muscles. During 
the development of pre-convulsion electrogram exhibited a generalization of epileptic activity in the cortex 
and subcortical structures; its level depended on the intensity of preconvulsion. Total seizure was accom
panied by generalization of hypersynchronous spike-activity in the all structures studied. (English summary) 

1389. 
SAVICH, A.A. 

[The effect of chlorpromazin on bioelectrical activity of the brain and motor manifestation in 
the development of oxygen epilepsy in rabbits] . 

In: Zaltsman, G.L. ed. Giperbariyevaya epilepsiya i narkoz. Neyrofiziologicheskiye issle
dovaniya. [Hyperbaric epilepsy and narcosis. Neurophysiological studies]. p.87-94. 
Leningrad, Isadtel'stvo Nauka, 1968. 

It has been established on rabbits with chronic electrodes implanted into different regions of the brain that 
Injections of chlorpromazin in doses of 5 and 10 mg/kg Significantly Increase the time of onset of pre
convulsions and convulsions under high oxygen pressure (4 atI). Qomc jerks In head muscles - pre-convulsion 
- were less evident. Epileptic seizures did not differ from those in the intact animals. Focal spike-activity in 
the posterior hypothalamus and reticular formation always developed at a later time. Pre-convulsions were 
accompanied by spike in the motor cortex. In this penod generalized epileptic actiVity In the subcortical 
centers did not take place. During motor seizures paroxysmal hypersynchronous activity could simultaneous
ly be developed in all the structures studied. Application of chlorpromazin in doses 5 and 10 mg/kg in post 
decompression period abolished the developed status epileptlcus and suppressed epileptic discharges in both 
the cortex and subcortical centers. (English summary) 

1390. 
SAVICH, A.A. 

[The effect of destruction of the posterior hypothalamus on bioelectrical activity of the brain 
and motor manifestation during the development of oxygen epilepsy] . 

In Zaltsman, G.L. ed. Giperbariyevaya epilepsiya i narkoz. Neyrofiziologicheskiye issle
dovaniya. [Hyperbaric epilepsy and narcosis. Neurophysiological studies], p. 79-86. 
Leningrad, Isadtel'stvo Nauka, 1968. 

Studies have been made on the effect on thermocoagulation of the posterior hypothalamus on the develop
ment of epilepsy induced by an increased oxygen pressure (4 ati) in rabbits with chronic electrodes implanted 
into different parts of the brain. The pre-convulsions were less evident then in intact animals, time of their 
onset being unchanged. On the fifth day after coagulation, tyPiCal generalization of the convulsive activity 
was absent. After the 12th day of the generalIZation could be observed only in the ipsilateral hemisphere. The 
development of generalized seizures and characteristic EEG changes in rabbits at early periods after coagula
tion of the posterior hypothalamus did not take place. Terminal hyperkineSIS were accompanied by poly
morph spike and slow wave activity in the all structures studied. From the 12th day after the operatIOn, 
partially generalized seizures due to oxygen high pressure were evoked later than on the intact animals. 
Generalized convulsive actiVity developed more slowly, the blOpotentials beIng of lower amplitude. Coagula
tion of medial and lateral hypothalamus did not affect the time of onset and the clinical pattern of both 
pre-convulsions and convulsions as compared with the control animals; bioelectrical activity of the braIn 
during epileptic seizures was Identical to that in unoperated animals. (English summary) 

1391. 
SAVICH, A.A. 

[The effect of 2-4-dinitrophenol on bioelectrical activity of the brain and motor manifestation 
in the development of oxygen epilepsy in rabbits] . 

In: Zaltsman, G.L., ed. Giperbariyevaya epilepsiya i narkoz. Neyrofiziologicheskiye issle
dovaniya. [Hyperbaric epilepsy and narcosis. Neurophysiological studies], p.95-101. 
Leningrad, Isadtel'stvo Nauka, 1968. 

357 



It has been shown on rabbits with chronic electrodes implanted into different regions of the brain that 
injection of 2-4-dinitrophenol in a dose 20 mg/kg prevented both motor and electrographic manifestations of 
epilepsy induced by an increased oxygen pressure (4 ati). In animals kept under high oxygen pressure, 
unstable foci of hypersynchronous convulsive activity developed in the posterior hypothalamus and reticular 
formation. Generalization of epileptic activity did not take place. (English summary) 

1392. 
SAVKIN, V.I., G.I. Meleshko and B.A. Adamovich. 

Study of control of the carbon dioxide concentration in an animal chamber during atmospheric 
regneration by Chlorella. 

Space BioI. Med. 4(5): 1-6; Jan. 1970. 
(JPRS 52,121) 

An experimental study was made of a system for controlling the CO2 concentration in an animal chamber 
involving the use of Chlorella as a biological component. Culture productivity was controlled by step-by-step 
changes in the illumination of the reactor surface, correlated with a known deviation of the CO2 concentra
tion. The achieved accuracy in stabilizing this value was 0.5% CO2, Spontaneous fluctuations in culture 
productivity, as well as changes in animal gas exchange, were approached as changes affecting the control 
system. An analysis of the experimental data yielded the numerical values of these changes. In terms of the 
dynamic characteristics, the tested model is close to the CO2 system in a manned space cabin. (Authors' 
abstract) 

1393. 
SCHAEFER, K.E. 

Pathophysiologische Wirkungen der Kohlensaure im Uberdruck. 
[Pathophysiological effects of carbon dioxide at elevated pressures]. 
In: Uberleben auf See. II. Marinemedizinisch-Wissenschaftliches Symposium in Kie1, May 4/5, 

1968, p.113-121. Mannheim, Boehringer, n.d. 

Carbon dioxide retention is an undesirable accompaniment of underwater activity but despite its role in 
shallow water and deep water blackout, It has been studied very little. The following experiments demon
strate the importance of CO 2 retention during saturation dives: Three experienced subjects were held for 12 
days in a He-02-N2-C02 mixture at 7 atmospheres total pressure. Respiration volume doubled but was not 
sufficient to prevent CO2 retention, as evidence by the alveolar C02 pressure In the lungs and Increased CO2 
secretion in the unne. The CO2 content of the exhaled air was markedly increased throughout the experiment 
except during the 27-1/2 hour continuous decompression penod that terminated the expenment. In a second 
experiment, saturation dives were made at 275 m and 335 m depths. Respir"tion volume increased but 
frequency decreased slightly. The alveolar CO2 partial pressure remained nonno!. ~lumerous symptoms were 
detected during the dives and some of these could be related to the CO2 conten, if) the urine. (TU/BSCP) 

1394. 
SCHAEFER, K.E. 

Physiologische Anpassung bei Meeressaugetieren. 
[Physiological accommodation by marine mammals]. 
In: Uberleben auf See. II. Marinemedizinisch-Wissenschaftliches Symposium in Kiel, May 4/5, 

1968, p.183-191. Mannheim, Boehringer, n.d. 

The ability of certain mammals, such as the sea lion and the whale, to dive to conSiderable depths and remain 
underwater for hours at a time implies considerable physiological adaptatIOn and accommodation. ThiS paper 
reviews the possible mechanisms by which this accommodation IS achieved. These mammals breathe less 
frequently, use a greater portion of oxygen, and exhale more CO2 than men. They have a higher hemoglobin 
content, higher blood volume, and higher myoglobin content In the muscles than non-dIVing mammals. 
During divmg, metabolism slows down. There IS a reduced sensitiVity to CO2-rich and 02-starved alf. Blood 
pressure does not change dunng dives but the EKG does; the dlstnbutlOn of blood in the vessels also changes. 
The lungs of these mammals prevent the solution of excess nitrogen in the tissues. These mammals are also 
distingUished by thelf high brain to body weight ratios. (TU/BSCP) 

1395. 
SCHAEFER, K.E., M.J. Jacey, C.R. Carey and W.F. Mazzone. 

Saturation-excursIOn diving: biochemical cycle functions In lactic dehydrogenase, lactate, and 
pyruvate responses. 

U.S. Nav. Sub mar. Med. Cent., Rep. SMRL 536, 12p. June 18, 1968. 
(AD 678,846) 

358 



As part of a general preparatory program for SeaLab II, saturatIon-excursion dIves were performed in a dry 
chamber, using compressed air. The experiments were perfonned to test a diving schedule for saturation
excursion dives WIth compressed air, and to momtor responses of physiological functIOns to the high pressure 
environment. (USGRDR) 

1396. 
SCHAEFER, K.E. 

Carbon dioxide effects under conditions of raised environmental pressure. 
In: Bennett, P.B. and D.H. Elliott, eds. The physiology and medicine of diving and compressed 

air work, p.l44-154. Baltimore, Williams and Wilkins, 1969. 

Exposure to the increased barometric pressure encountered underwater affects the mechanics of respiration 
and m particular the respiratory gases. Carbon dioxide plays a major role in the physiology of the high
pressure environment since the increased breathing resistance easily leads the carbon dIOxide retention. The 
latter has been observed frequently m scuba and helmet diving. Pulmonary gas exchange m breath-hold divmg 
IS influenced by the compression and decompression events resultmg in a reversed carbon dIOxide gradient 
dunng descent. The alveolar carbon diOXIde level can be controlled during the ascent from depth by the speed 
of ascent which is of significance to both breath-hold diving and the buoyant ascents of submarine escape. 
There is much controversy as to the role of carbon dIOxide retentIOn as the cause of nitrogen narcosIs. If It is 
not the cause it at least mIght well enhance ItS development. Very few investIgations of pulmonary gas 
exchange and ventilatory response to carbon dIoxide have been carned out dunng prolonged exposure to hIgh 
pressure while breathing helium-oxygen gas mixtures. Preliminary evidence so far obtamed mdlcates the 
existence of some fonn of carbon dioxide retention, the cause of whIch has still to be detennined. (Author's 
mtroduction slightly modified). 

1397. 
SCHAEFER, K.E., A.A. Messier and C.C. Morgan. 

Displacement of oxygen dissociation curves and red cell cation exchange in chronic hyper
capnia. 
U.S. Nav. Submar. Med. Cent., Rep. SMRL 598, 9p. Oct. 15,1969. 

The problem was to investigate the oxygen transport in chromc hypercapnia to obtain a better understanding 
of metabolic adaptations to CO2 . It was found that the oxygen diSSOCIatIOn curve, which is known to shIft to 
the right with acute decreases in pH, was displaced to the left at six hours and one day exposure (uncompen
sated phase of respiratory acidosis) and shifted back to the right agam at three and seven days of exposure 
(compensated phase of respiratory acidosis) without fully reachmg control values. The displacement of the 
oxygen dissociation curve to the left facilitates oxygen uptake in the lungs but decreases the delivery of 
oxygen to the tissue. However, a simultaneous increase in the Bohr effect (L':.log P02 /6pH) was found to 
increase oxygen delivery to the tissues during the acute uncompensated phase of respiratory acidOSIS. The 
intracellular pH changes are considered the primary cause of the changes in oxygen affinity in chronic 
hypercapnia. Red cell cation exchange plays a role m the mechanism mvolved in the alteratIon of oxygen 
affinity in chronic hypercapnia. Findings are of Importance for scIentists and submarine medical officers in 
providing new information to evaluate effects of prolonged exposure to CO2 . (Author's summary). 

1398. 
SCHAEFER, K.E. and G.T. Baker, III. 

Effects of chronic hypercapnia on blood distribution in organs. 
U.S. Nav. Submar. Med. Cent., Rep. SMRL 603, 17p. Nov. 24, 1969. 

Usmg radioisotope methods to determine, simultaneously, red cell volume (chromium-51) and plasma volume 
(iodine-l25) the blood content of the brain, liver, muscle and skin, and their corresponding hematocnts were 
measured in guinea pigs, during chronic hypercapnia induced by prolonged exposure to 15% CO 2 . The 
respiratory aCIdosis produced under these conditIOns resulted in biphasic pH changes, uncompensated phase 
up to two days and compensated phase from three days on. During the uncompensated respiratory acidosis, 
the arterial PC02 , after one hour exposure, rose from 45 to 123 mm Hg, and remained at the elevated level 
throughout the exposure period thus allowing analysis of the physiological changes due to pH to be dis
tinguished from those due to PC02 . The blood content of the brain was greatly elevated throughout the 
exposure to CO2 , indicating a correlation with PC02 rather than pH. The blood content of liver and muscle 
decreased significantly after one day of exposure and increased again during the subsequent exposure period. 
The blood content of the skin rose 60% after one hour exposure and fell below control values at three and 
seven days of exposure. Changes in blood volume observed during chronic hypercapnia in liver, muscle and 
skin have proved to follow the time course of pH changes. (Authors' abstract) 
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1399. 
SCHAEFER, K.E., C.R. Carey and J.H. Dougherty, Jr. 

Pulmonary gas exchange and urinary electrolyte excretion during saturation-excursion diving to 
pressures equivalent to 800 and 1000 feet of seawater. 

U.S. Nav. Submar. Med. Cent., Rep. SMRL 615, 21 p. Mar. 6,1970. 

The problem was to determine whether changes in pulmonary gas exchange during rest and exercise and daily 
urinary electrolyte excretion during saturation-excursion dives to 800 and 1000 feet of seawater (FWS) 
indicate beginning limitations for underwater operations at these depths. Alveolar CO2 tension, oxygen 
consumption, and CO2 excretion did not change significantly from pre-dive control values during rest and 
exercise at a moderate work load (100 watts) at 800 and 1000 FSW. The respiratory pattern changes with 
depth. Tidal volume increased and respiratory rate decreased with increasing pressure. These findings do not 
indicate any respiratory limitations for the perfonnance of moderate work at depth of 1000 FSW. Urinary 
CO2 excretion was significantly elevated during the saturation-excursion and decompression periods. Two 
subjects who complained about muscle pains in the leg, which did not respond to recompression, showed 
peak urinary CO2 excretion either at the time the symptoms occurred or during the following days. Hyper
ventilation and fluid shifts due to osmotic gradients of dissolved gases have been implicated as the most likely 
causes of the observed pattern of urinary excretion. This study provides additional information on the effects 
of a high pressure environment on respiratory gas exchange in rest and exercise. It contributes to a better 
understanding of different types of bends and provides support for the institution of liquid therapy during 
the decompression period to compensate for fluid losses occurring during the dive. The above work has 
significant application to the Navy Deep Submergence biomedical programs. (Authors' summary) 

1400. 
SCHAEFER, K.E., C.R. Carey and J.H. Dougherty, Jr. 

The effect of intermittent exposure to 3% CO2 on respiration. 
U.S. Nav. Submar. Med. Cent., Rep. SMRL 618, 7p. Mar. 20, 1970. 

The problem was to determine whether intermittent exposure to 3% CO 2 results in a saturation of the body 
with carbon dioxide and whether a compensation of the respiratory acidosis induced by carbon dioxide 
mhalation occurs. Intermittent exposure of one subject for six days to increased CO2 for fifteen hours 
produced a transient fIlling and emptying of CO2 stores within a five-day period, leading to normal alveolar 
CO2 levels and gas exchange data on the sixth day. An equilibrium was obtained after five days at a normal 
alveolar and blood CO2 level in contrast to continuous exposure to 3% CO2, in which an equilibrium is 
obtained at an elevated blood and tissue CO2 level. It is concluded therefore that intermittent exposure to 3% 
CO2 does not lead to a prevailing saturation of the organism with CO2 or a compensation of the respiratory 
acidosis. The ventilatory response to CO2 is increased during intermittent exposure to CO2, rather than 
decreased as is the case in chronic hypercapnia (3% CO2). These findmgs are of importance for submarine 
medical officers dealing with carbon diOXide toxicity in submarines, and for scientists interested in the effects 
of carbon dioxide. (Authors' summary). 

1401. 
SCHAEFER, K.E., C.C. Morgan, A.A. Messier and M.J. Jacey. 

The effect of intermittent exposure to 3% CO2 on acid-base balance and electrolyte excretion. 
U.S. Nav. Submar. Med. Cent., Rep. SMRL 635, 8p. July 16, 1970. 

The effects of intermittent exposure to C02 on acid-base balance was investigated. One subject was exposed 
for six days to increasing C02 rising at a constant rate from 0.03 to 3.0% CO2 within a period of 15 hours 
followed by a nine hour period of air breathing. To assess the acid-base parameters "arterialIZed" capillary 
blood was taken from the finger twice daily at 8 AM and 11 PM corresponding with the begInning and end of 
the intermittent exposure to CO 2. Unne specimens were collected at the same times daily while venous blood 
samples were obtained on alternate days. Hydrogen ion concentrations and PC02 in the arterialized capillary 
blood were found increased during the air breathing periods of the fourth and fifth day but returned to 
normal during the sixth day. The elimination of this CO 2 accumulation in the blood was accomplished 
through renal mechanism showing a marked increase in urine volume, organic aCids, tttratable acidity, am
moma and hydrogen Ion excretion dunng the fourth and fifth day. The stress effect produced by intermIttent 
exposure to CO2 in this subject must have been mimmal since the 17-hydroxysteroid excretIOn dId not 
change. (Authors' abstract) 

1402. 
SCHAEFER, K.E., C.R. Carey and J.H. Dougherty, Jr. 

Pulmonary function and respiratory gas exchange during saturatIOn-excursion diving to pres
sures equivalent to 1000 feet of sea water. 

In: Lambertsen, C.J., ed. Underwater phYSIOlogy. Proceedings of the fourth symposium on 
underwater physiology, p. 357-370. New York, Academic Press, 1971. 
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The reduction of maximal expiratory flow rate and mv{)mal inspiratory flow rate produced by the rapid 
compression of four subjects to depths of 600 and 800 FSW at a rate of 2-3.5 ft/mm was found to be 
associated with decreased vital capacity. During the 35- to 36-hr saturation periods at depth the miximum 
expiratory flow rate rose 44%; maxImum inspiratory flow rate and vital capacity mcreased 23% and 6% 
respectively. Airway collapse during rapid compression and alIway reopening during the subsequent satura
tion period are suggested as the most likely explanation of the observed changes. However, it is conceivable 
that phasic changes in vagal stimulation resulting in bronchoconstnctlon during compression and recovery of 
a more nonnal bronchial tone dunng the saturation period could have caused the observed decrease and 
subsequent increase in vital capacity and respiratory flow rates. In rest and exercise, PAC02 did not change 
Significantly at depth, but showed considerable mdivldual vanations. Pulmonary gas exchange at rest remam
ed withm nonnal bmits at depths of 800 and 1000 FSW. Exercise perfonned by two subjects at a moderate 
work load (l00 W) at 800 and 1000 FSW resulted in an increase of O2 consumption whereas CO2 excretion 
tended to decrease. Tidal volume increased and respiratory rate decreased with increasmg pressure in rest and 
exercise. A pronounced bradycardia was observed under both conditions, which we attributed pnmarily to 
the effect of mert gas pressure rather than to the effects of elevated P02 . Unnary CO2 excretIOn was 
slgmficantly elevated during the saturatIOn-excursIOn and decompressIOn penods. The two subjects who 
complamed about muscle pams in the leg, which did not respond immelately to recompression showed peak 
unnary CO 2 excretIOn either at the time the symptoms occurred of during the followmg days. (Authors' 
summary) 

1403. 
SCHENCK, H., Jr., J. McAniff and E. Carapezza. 

Skin and scuba diving fatalities involving U.S. citizens, 1970. 
Kingston, R.I., Univ. R.I., Dept. Ocean Eng. Scuba Safety Rep. 2,35 p. 1971. 

At least 122 Amencans died in diving aCCidents during 1970, 21 while skm diving and 101 while usmg 
compressed air or recirculatmg scuba. For comparison Webster's 1965 survey, corrected by our records, 
Identified 94 such accidents of which 27 involved skin diving and 67 involved scuba. There were nine multiple 
fatalities in 1970 compared to two in 1965. The majority of cases occurred dunng the summer months and 
on weekends during both years. The percentage of salt water fatalities in 1970 increased from about one-half 
to two-thuds of the annual case load. Age distributions of the victims were similar in the two studies with the 
under-30 group contributing the bulk of the fatal accidents. Over a quarter of the scuba fatalities involved 
inexpenenced divers WIth 10 cases out of the 101 being divers on theIr very first attempt WIth compressed-air 
equipment. About 40% of the fatal cases were divers who had certification or had completed some type of 
fonnal training in scuba use. There were seven failures of buddy-breathing attempts and at least a dozen other 
rescue efforts of various sorts. Only ten of the 101 scuba cases involved solo diving. Waves and weather were 
Implicated in about a quarter of the accidents. Although almost half the cases on which data was available had 
inflatable life vests, only a few divers used them. There were at least five malfunctions involvmg life vests. Of 
those divers who attempted to ditch their belts and/or tanks, only a little more than half succeeded. Five 
cases of heart attacks were identified and eight cases of lung over-pressure. Embolism-type accidents were 
suspected in some 20 more cases where in-water symptoms indicated severe central nervous system diffi
culties. Most victims appeared to be healthy and in good phYSical conditIOn. A variety of conclusions and 
suggestions are given in the report. Our main recommendations are as follows: (a) Scuba certification should 
never be given until the trainee has undergone at least several, open-water dives under observation. (b) Current 
transition from pool to open water is too abrupt in most training situations. (c) The buddy-system is in wide 
use by divers, but often does not work. Trainml!: in accident management should be part of all scuba courses. 
(d) Straps and attachments should be redeSigned so that removal of equipment is made easier both for the 
man in trouble and his buddy. (e) Inflatable life vests are poorly designed and made. They are generaJIy 
unsatisfactory and require improvement. (Authors' abstract) 

1404. 
SCHENONE, P.A., A.M. Ravara and A. Cecchi. 

ECG in immersione e sua valutazione per I'idoneita fiscica del SMZT. 
[ECG during immersion and its value for the physical fitness of the underwater worker]. 
G. Ig. Med. Prevo 11 :9-13; Jan./June 1970. 

The authors studies the electrocardiograms of 141 underwater workers (skin divers) and 20 sub-aquatIc 
athletes before, dunng and after immersion to 30 meters. In one subject an occaSIOnal extrasystole was 
observed (figure 1). In another, the pattern during immersIOn revealed a sinusal arrhythmia which was not 
visible in the patterns before and after immersion (figure 2). These two subjects were placed under closer 
medical supervision while continuing underwater work. Three others were advised against continuing under
water work after ischemiC symptoms in the repolarization phase were noted in the immersion ECG (figure 3 
shows one case), even though no symptoms were noted in other phases of the examination, or in the ECGs 
before and after immersion. The authors conclude that the technique is valuable as a complement to the 
routine physical examination for anyone participating in subaquatlc activities; in a few cases it is deciSive in 
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uncovering symptoms which would not be noticeable in the routine examinations done at surface level. 
(MEH/BSCP) 

1405. 
SCHLAMM, N.A., A.L. Coykendall and C.E. Meyers. 

Effect of penicillin of Staphylococcus aureus cultivated at high atmospheric pressure. 
J. Bacteriol. 98:327-328; Apr. 1969. 

Staphylococcus aureus was exposed to high atmospheric pressure (1000 psi) in an atmosphere of 0.3% O2 in 
helium. Both control and pressure cultures were tested by exposure to penicillin. In all experiments the 
cultures held at pressure had consistently higher MIC (minimal inhibitory concentration) values than the 
controls, i.e. the culture showed decreased penicillin susceptibility. High pressure may have protected the 
bacteria by osmotic stabilization. (CWS/BSCP) 

1406. 
SCHLAMM, N.A. and J.E. Perry. 

Growth of Escherichia coli in high pressure helium-oxygen atmospheres. 
V.S. Nav. Med. Res. Inst., Rep. 1 on MFI2.524. 014-9006A. 1970. 
(AD 717,404) 

Growth of Escherichia coli strain was accelerated by pressurization to 68 atm (1000 psig) with helium-oxygen 
gas atmospheres. The acceleration appeared to be related to sequestration of iron and more efficient iron 
utilization by pressurized cells. (NMRI abstract) 

1407. 
SCHLIEPER, C. 

Vmweltphysiologie der marinen Lebewesen. 
[Environmental physiology of marine life] . 
In: Uberleben auf See. II. Marinemedizinisch-Wissenschaftliches Symposium in Kiel, May 4/5, 

1968, p.193-203. Mannheim, Boehringer, n.d. 

Animals living in the sea have had to adjust, in the course of their evolution to three major factors: 
temperature, hydrostatic pressure, and salinity. Starting point for this review is the theory that the first sea 
lIfe inhabited trOPICal waters and thereafter moved to different temperatures, depths, and salinities. Subjects 
discussed include osmotic regulation, temperature dependence of heart rate and breathing, resistance to 
pressure, and oxygen consumption. (TU/BSCP) 

1408. 
SCHMID, V., G. Hartmann, E. Morscher and M. EIke. 

Zur moglichen Rolle der Fettembolie in der Pathogenese der idiopathischen Femur 
kopfnekrose. 

[On the possible role of fat embolism in the pathogenesis of femoral head necrosis] . 
Schweiz. Med. Wschr. 100:820-823; May 9,1970. 

In 31 of 180 patIents in whom lymphograms had been performed, control roentgenograms were made one to 
27 months later and compared with roentgenograms obtruned prior to lymphography. No changes m the hip 
Jomts were observed. The radIOlogist is thus secure m the knowledge that lymphography mvolves no danger of 
Iatrogemc necroSIS of the femoral head. InjectIon of radIO opaque matenal mto the lymphatIc system IS 
followed by the arnval in the venous system of fat partIcles comparable WIth those originating from ruptured 
fat cysts of the alcoholIc liver or the corticoid-induced fatty liver. Our results thus confirm our VIew, already 
expressed on a previous occaSIOn, that embolIzed fat particles are not unportant etIOlogIC factors m the 
development of IdIopathIc femoral head necrosis. (©BA) 

1409. 
SCHOFIELD, M. 

Alvin is back again. 
Oceans 3:72-73, May/June 1971. 

ThIS bnef artIcle gIves a hIStory of Alvm's explOits before ItS loss m 1968. The loss and recovery of Alvm have 
made Important contnbutIOns m two areas of underwater research and development FIrSt, the strangely 
well-preserved state of the ten-month-old lunches have led to studIes of the effects of pressure on bactena, 
dIrected by Dr Holger Jannasch. DecomposItIon at depths was much as 100 tIme~ slower than at sea level m 
some cases. The combmation of low temperatures and hIgh pressures slows down the whole metabolIc 
process. Second, the development of submanne rescue technology was gIVen a great mcentIve by the deSIre to 
recover Alvm. It IS now pOSSIble, gIven the necessary funds, to buIld a rescue system on each coast, usmg the 
know-how developed dunng the efforts to recover Alvm. (MFW/BSCP) 
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1410. 
SCHREINER, H.R. 

General biological effects of the helium-xenon series of elements. 
Fed. Proc. 27:872·878; 1968. 

The author's purpose is to show that the biological activity of inert gases can be observed in organisms ranging 
from man to enzymatically active protein molecules. Conclusions are summarized as follows: inert gases are 
"(1) not essential to life, (2) affect physiological processes by modifying physical properties of the gaseous 
environment, and (3) produce pharmacologic effects by modifying cellular functions through interactions on 
the molecular level. It is this last aspect of helium-group gases which will be dealt with by papers following 
this." (from author) 

1411. 
SCHREINER, H.R. 

Ein kritischer Ueberblick ueber den gegenwaertigen Stand der angewandten 
Tieftauchphysiologie. 

[The current status of applied deep diving physiology: A critical overview]. 
Int. Z. Angew. Physioi. 27(1):76-98; 1969. 
(Also published in: Uber Leben auf See. II. Marine medizinisch-wissenschaftliches Symposium in 

Kiel, May 4-5, 1968, [Survival at see. II. Symposium on the science of marine medicme in 
Kiel, May 4·5,1968], p. 81·101. n.p., n.d.) 

In this review article, the au thor discusses the related problems of hydrostatic pressure, and the need to 
compensate for thiS by increaSing the pressure of the breathing mIXture, which results in oxygen toxIcity 
unless inert gases are employed. This in turn brings on problems of the effects of compressed gas mixtures and 
the uptake of these gases by body tissues. Increased gas density leads to C02 retentIOn which enltances the 
narcotic effect of inert gases. It IS noted that since 1962, nearly 100 saturation exposures have been carried 
out both in pressure chambers and in underwater habitats at pressures up to 27 ata without serious physiolog
ical after effects; however, It is emphasized that envllonmental parameters such as temperature, breathing 
mixtures, etc. must be strictly controlled. Shorter working dives present more of a problem; decompression 
tables are constantly being revised and refined, but it is felt that the mechanism of inert gas transport is as yet 
not fully enough understood to enable the deep diver to carry out with maximum efficiency and safety the 
tasks required of him. (© BA, condensed by MFW /BSCP) 

1412. 
SCHREINER, H.R. 

The design of decompression schedules. 
In: Progress into the sea. Transactions of the Symposium 20-22 October 1969, Washington, 

D.C., p.145-153. Washington, D.C., Marine Technology Society, 1970. 

Returning divers successfully to the surface requires decompression schedules which permit the most rapid 
reduction in ambient pressure consistent with the aVOidance of decompression sickness. The design of such 
schedules is based on straightforward physical principles but requrres empirical observations of the maximum 
level of inert gas tension that can be maintained in solution in the various tissues of the body. This paper 
attempts to convey an understanding of the basic rattonale of decompression schedules. [In conclusion, it IS 
stated that in the laboratory at Ocean Systems, Inc.] ascent-bmiting ttssue gas tensions obtained in manned 
chamber experiments are augmented by similar data obtained throught the computer analysIs of all Ocean 
Systems operational dives at sea. This massive body of decompression information is being stored in a digital 
data bank from which it can be retrieved at will, subjected to statistical analysis and the results applied to the 
development of ascent-limiting inert gas tensions. This approach to the design of decompression schedules has 
reduced the rate of mCldence of decompressIOn sickness in operational helium diving to depths between 70 
and 150 meters to a current avarage of less than 2.3%. (Author's abstract) 

1413. 
SCHREINER, H.R. 

Physical limits of manned underwater activity. 
Phys. Med. Bioi. 15: 186; Jan. 1970. 

Abstract only. Entire item quoted: The phYSical facts of submergence create physiological problems which 
limit a man's ability to dive successfully to great depths. Chief among these IS the hydrostatic pressure to 
which the deep diver is exposed, and which must be compensated by the pressure of the gas mixture which he 
is breathing. Since oxygen becomes toxic to man at pressures not much in excess of I attn it becomes 
necessary to employ inert diluents such as nitrogen or helium to achieve this pressure compensation. This 
requirement created physiological problems caused by (1) the bIOlogical activity of all so-called "inert" gases, 
(2) effects of the physical properties (e.g. density, thermal conductiVity) of compressed gas mixtures, and (3) 
the uptake of inert gases by the tissues of the body. Other physical attributes of water, especially its 
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temperature and thermal conductivity, its refraction and absorption of light, its salt content and wetting 
ability and its density - which affects the buoyant weight of objects submerged in it - combine to restrict 
manned underwater activity. Depth and duration of diving can be extended by the development of optimum 
breathing gas mixtures and adequate environmental protection and life support of the deep sea diver. As man 
penetrates the ocean to ever-increasing depths, he will eventually be forced to confront the ultimate physical 
barrier to deep diving: hydrostatic pressure per se. 

1414. 
SCHREINER, H.R. and P.L. Kelley. 

Computation of decompression schedules for repetitive saturation-excursion dives. 
Aerosp. Med. 41 :491-494; May 1970. 

A general method is described for the computation of decompression schedules for repetitive dives to depth 
D2 from an initial depth DI at which the human body is in equilibrium with the inert gas present in the 
ambient atmosphere. Variables considered by this method are: depths DI and D2, partial pressure of inert gas 
prevailing at these depths, time required for compression and decompression, time spent at D2 during each 
excursion, and the frequency of these excursions. (Authors' abstract) 

1415. 
SCHREINER, H.R. 

Physical limits of manned underwater activity. 
In: Laughlin, J.S. and E.W. Webster, eds. Advances in medical physics. Symposium papers of 

the Second International Conference on Medical Physics, Boston, Aug. 1969, p.232-254. 
Published by the Conference, 1971. 

This paper outlines the problems "created by the impact of the physical facts of submergence on the 
biological peculiarities of man." It is stated that "it is the inability of the human lung to function properly in 
the face of an uncompensated increase in external pressure which produces the most significant limitation of 
manned underwater activity." The principles governing the selection of breathing gases - oxygen tOXicity, 
inert gas narcosis, are discussed, and the mechanisms of these phenomena are explained and illustrated by 
diagrams. Inert gas narcosis is defined as "apparently the result of a molecular-level physical interaction of 
nitrogen with structures within the central nervous system." Other effects of inert gases, such as heat loss and 
deterioratIOn of speech intelligibility with helium are mentioned. Increased gas density, submersion, respira
tory hindrances cause by equipment and exertion all tend to increase carbon dioxide levels; this leads to 
peripheral vasodilation, which in turn, increases tissue perfUSIOn. This IS desirable during decompression, but 
during maximum pressure it increases the required decompression time by increasing inert gas uptake. Also, 
mcreased perfUSIOn enhances the susceptibility to oxygen toxicity. The efficacy of increasing the oxygen at 
bottom pressure in order to reduce inert gas uptake and speed up decompression is questioned, because of the 
vasoconstriction effect which partially nullifies the enhancement of inert gas elimination. Also, the risk of 
oxygen tOXicity becomes greater. An analysis of the mechanisms of inert gas transport and bubble formation, 
and the prevalent theories regarding decompression is given. It is stated that current procedures represent 
merely the "empirical avoidance of climcally significant gas bubbles in body tissue" while the "processes of 
inert gas transport, nucleation, bubble formation and growth in body tissues are still poorly understood". 
Saturation diving and saturation-excursion diVing, and the decompression schedules employed are discussed 
and diagrammed. An appendiX tabulates all chamber and open sea saturation dives from 1962 through 1969, 
giving year, saturation depth, bottom time, bottom gas mixture, number of divers, and project information. A 
useful biblIography of 79 references is gIVen. (MFW/BSCP) 

1416. 
SCHREINER, H. R. and P.L. Kelley. 

A pragmatic view of decompression. 
In: Lambertsen, C.J., ed. Underwater physiology. Proceedings of the fourth symposium on 

underwater physiology, p. 205-219. New York, Academic Press, 1971. 

A decompression model was postulated on the assumptIOn that "the transport of mert gas to and from the 
body tissues IS hmited by the rate at which these tissues are perfused with blood, and not by the rate at which 
mert gas IS bemg transported between the capillanes and the surrounding tissue," It is thoroughly tested and 
the authors conclude' "We have prescribed a pragmatic model of decompressIOn that lives up to ail expecta
tions that one can reasonably have of such a concept It Yields decompressIOn regImes that permit the most 
rapid rate of reductIOn of ambIent pressure consistent With an acceptable level of nsk of decompressIOn 
Sickness; It can be tested and refined expenmentally; It reflects fundamental phYSIOlogical realities such as the 
Importance of tissue perfUSIOn and indIVIdual differences In susceptibIlity to decompression Sickness; It 
accounts adequately for past decompressIOn expenence; It predicts with statIstical accuracy the probably 
outcome of future decompressIOn expcncnce and can cope With a multiplIcity of inert gases that may be 
breathed sImultaneously or sequentially," (Authors' conclUSIOns augmented by CWS/BSCP) 
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1417. 
SCHROEDER, W.W. and W.P. Fife. 

University guide for diving safety. 
College Station, Tex., Tex. A&M Univ., Sea Grant Program TAMU-SG-70-602, iii + 28p. May 

1970. 

11us manual was prepared to establish guidelines for diving under the programs of Texas A&M University. It is 
based largely on the "GuIde for diving safety" compiled by the UniversIty of CalifornIa. The contents are as 
follows: (1) DefimtlOns and terms; (2) Policy on diving: purpose, scope, authonty and responsibility; (3) 
Training· eligIbility, medical evaluation, release and waiver, swimming tests, snorkel dJvmg test, leamer's 
permit for scuba training, pool traIning, manne aIld other open water training, written examinatIon; (4) 
Certification: kinds, obtaIning a certificate, environmental certificatIon, depth certificatIOn maintenance of 
certIfication, revocation of certIficate; (5) Scuba equipment· scuba regulators, auxIlIary scuba equIpment, 
breathing-aIr standards, sources of breathing-air, air compressors; (6) DIVIng rules· certification reqUIred, 
diVing procedures, indIVIdual diver records, dIver's responSIbility. An appendix on UniverSIty organizatIOn aIld 
one on medIcal evaluatIon for scuba applIcants, contaIning sample questIOnnaIres, are Included. (MFW/BSCP) 

1418. 
SCHULTZ, C.W. 

Underwater communication using return current density. 
Proc. IEEE 59: 1025-1026; June 1971. 

A method of underwater commumcation has been demonstrated In wluch a return-current-denslty field 
spreads over seawater In the vicinity of an msulated conductor connected to a pair of electrodes. ThIs letter IS 
concerned WIth the calculatIOn of the current density distnbution. (Author's abstract) 

1419. 
SCHUMANN, J., L.A. Abbagnaro and C.C. Bauer. 

An improved underwater earphone. 
J. Acoust. Soc. Amer. 50(5, Pt. 1): 1217-1222; 1971. 

An improved underwater earphone, insensitIve to depth, has been developed. ThIS new transducer offers good 
efficiency and yields speech reproduction comparable to most aIr acoustic earphones. The earphone design 
provides tympanic, rather than bone conductIOn sensing, thereby providing directional sIgnal informatIOn to 
the listener. PaIlS of these devices have been used successfully m a directIOnal commumcatlon system for 
underwater swimmers. Threshold levels and some man-earphone equal-loudness contours were obtaIned for 
this device. (Authors' abstract) 

1420. 
SCHWARTING, A.E., ed. 

Symposium. 
Lloydia 32(4):407-508; Dec. 1969. 

Although not directly related to diving and submanne medicine, this issue containing nme papers from a 
symposium on marine pharmacology is considered of sufficient general interest to list the following papers: 
Youngken, H.W., Jr.; The biological potential of the oceaIls to provide biomedIcal materials. Phinney, H.K.; A 
manne botanist looks at the problem. McCauley, J.E.; Marine invertebrates, chemical signals, and marine 
products. Der Marderoslan, A.H.; Current status of marine biomedicinals. Burkholder, P.R. and G.M. Sharma; 
Antimicrobial agents from the sea. Halstead, B.W.; Marine biotoxins; a new source of medicinals. KaplaIl, H., 
U. Hornemann, K.M. Kelley and H.H. Floss; TryptophaII metabolism, protein and alkaloid synthesIs in 
saprophytic cultures of the ergot fungus (Oaviceps sp.). Keller, W.J. and F.R. Cole; The alkaloids and 
Thermopsis montana. Gharbo, S.A. and A.-A. M. Habib; Phytochemical investIgation of Egyptian Senecio. 
Part II. Alkaloids of Senecio aegyptius, S. desfontainei, S. vulgans, S. petasltis and S. mikanioides. 
(CWS/BSCP) 

1421. 
SCHWARTZ, F.M. 

The structural performance of acrylic viewports for deep submersibles. 
In: The decade ahead, 1970-1980, p.557-622 Washington, D.C., Marine Technology Society, 

1969. 

The structural performance of COnical acrylic vlewports was investigated for applications to the Rescue and 
Search Vehicles of the Deep Sbumergence Systems Project. Windows with inside diameter-to-thickness ratios 
of 1.0, 1.5, and 2.0 were studied under hydrostatic and dynamic loading condItions. EmphasIS was placed on 
control of test condItions and on correlated material studies. Good agreement was found between the stresses 
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predicted by the finite element method and experimental results for statically loaded viewports. Results of 
hydrostatic and cyclic tests are presented in the form of curves which show the short-term collapse depth, the 
depth at which appreciable permanent deformation initiates under longterm loading conditions, and the 
depth at which satisfactory cyclic performance was observed. The results of the dynamic tests show that 
application of hydrostatic pressure either had no effect or increased the resistance of conical acrylic windows 
to damage from explosive, implosive, or impactive loading conditions. (Author's abstract). 

1422. 
SCIARLI, R. 

Un test simple de contro1e de l'hyperventilation pour Ie p10ngeur en apnee. 
[A simple hyperventilation control test for the breath-hold diver]. 
Bull. Medsybhyp 2: 26; Mar. 1970. 

The test consists of completely hyperventilating the diver until tingling sensations, cramps, dizziness, etc. 
appear. The time it takes to produce these symptoms is then divided into three, and the resulting time is 
considered the limit of safety for hyperventilation in each individual case. (MFW /BSCP) 

1423. 
SCIARLI, R. 

Resistance capillarie et plongee. 
[Capillary resistance and diving] . 
Bull. Medsybhyp 4:5-7; Dec. 1970. 
(Also published in Maroc Med. 51 :258-259; Jan./June 1971). 

Capillary resistance was measured in three male subjects during a simulated dive in a hydropneumatic cham
ber at depth of 250 m. The methodology is reported and the results are shown in a chart of time of 
immersion, pressure and measurements of capillary resistance of each diver. The results showed variations 
similar to those frequently observed under atmospheric pressure; any increase can be considered as due to the 
diver's fatigue. The study followed two years of observation of epistasis or injection of the sclerotic during 
immersion in free dives and with automatic equipment. The present findings corroborate the known facts of 
capillary resistance at atmospheric pressure and underscore the significance of study of capillary resistance as 
a convenient and reliable index of fatigue and also of psychic reactions during work in deep dives, in which 
bIOlogical medical investigations are difficult. (MP/BSCP) 

1424. 
SCRIPPS INSTITUTE OF OCEANOGRAPHY. 

Human performance and scuba diving. Proceedings of the symposium on underwater physio
logy. 

Chicago, The Athletic Institute, 1970. 170p. 

This symposium consIsted of four half-day sessions: (1) Effect of divmg equipment on dIving performance. 
(2) Physiologic processes as apphed to problems of dIving. (3) Diver work methods. (4) Divmg behavIOr. Each 
sessIOn consIsted of a pnnclpal paper, followed by contributions from a three-man panel; in some cases, these 
contributions also took the form of a formal paper. A general dIscussion ended each seSSIOn. IndIVIdual papers 
wtll be found under the following author entnes: Bachrach, A.J.; Bommann, R.C.; Bradley, M.E.; Egstrom, 
G.H.; Hoke, B.; Vorosmartt, J., Jr.; Weltman, G. (MFW/BSCP) 

1425. 
SECKBACH, J. 

Pigmentation of algae under pressure. 
Limnol. Oceanogr. 16(3):567-572; 1971. 

A SImple acryltc plasttc pressure vessel was deSIgned for growmg photosYnthettc orgamsms under gas pressure 
and at elevated temperatures. Pressures rangmg from 20-50 atm of CO 2 were found to retard CyamdlUm 
caldanum growth and to alter ItS pigmentatIOn. In the cells subjected to thIS range of pressure an absorptIOn 
shIft of the chlorophyll and carotenOId peak at 432 nm to a shorter wavelength (413 nm) was observed whIch 
may serve as an mdlcator for changes occurnng wlthm the algae. It was not observed m cells unaffected by 
pressure and was reversed m cells retransferrcd to amblcnt pressure. Lower hyperbanc CO 2 pressures at room 
temperature or of 50 atm of argon at 45C permItted growth, and the absorptIOn spectra were ltkc those of 
cells grown under amblcnt pressure. Thus the pressure mJury apparently was caused by toxIcIty of the gas 
(hyperbane doses of CO 2 ) rather than by pressure per se. (©BA) 
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1426. 
SEEMANN,K. 

Das Problem der Inertgasnarkose beim Tauchen. 
[The problem of inert gas narcosis during diving] . 
In: Uberleben auf See. II. Marinemedizinisch-Wissenschaftliches Symposium in Kiel, May 4/5, 

1968, p. 103-111. Mannheim, Boeringer, n.d. 

The symptoms of "depth intoxication" closely parallel those of alcoholic intoxication. The author reviews 
each of the theories proposed to account for depth intoxicatIOn and evaluates them in terms of the data 
currently available. Mechanonarcosis, psychological factors, and increased O2 partial pressure are dismissed 
quickly as possible causes. Increased partial pressure of N2 is also dismissed, principally because It depends on 
the solution of the gas in the lipoids, a time-dependent process while depth narcosis is a function of depth 
only and does not increase with time at depth. The explanation, that the intoxication IS due to retention of 
CO2 in the lungs as a result of compression of the alveolar air IS also found wanting since thiS is a transient 
phenomenon. Although much more research needs to be done, the best explanatIOn Involves the phYSical 
properties of the inert gases; the mechanism proposed is a histotoxic hypoxia in the synapses of the SPinal 
bone marrow and brain. (TU/BSCP) 

1427. 
SEIREG, A., A. Baz and D. Patel. 

Supportive forces on the human body during underwater activitIes. 
Biomechanics 4:23-30; Jan. 1971. 

ThiS study deals With the evaluation of the magnitude of the supportive forces and moments resulting from 
human activities in an underwater envlfonment. A platform capable of momtoring all components of support
ing forces and moments has been used In a water tank. Results from similar activities In air and water are 
presented. A mathematical model has been developed to venfy the expenmental results. The model can be 
utilized for the analysIs of human body dynamiCs underwater. (Authors' abstract) 

1428. 
SELIGER, V., J. Machovcova and A. Pribylova. 

Physiological functions in graduated loading using a mouthpIece and a half-mask. 
Physiol. Bohemoslov. 19(3):235-241; 1970. 

Two sets of test were done with 16 subjects during graduated loading on the bicycle ergometer - one With a 
mouthpiece and one with a halfmask. Pulmonary ventilation, oxygen consumption, the heart rate and the 
breathing frequency (in addition to other indices) were measured at rest and during each degree of loading. 
The blood lactic acid concentration was also detennined before and after loading. On uSing the half-mask, we 
found Significantly greater ventilation, which we attnbute to the influence of the greater dead space. Changes 
in the other indices were not significant. These functions were not even Significantly affected by Increasing 
the dead space to 730% of the anatomical dead space and by raising the resistance of the system to 1,230% In 
two experimental subjects. (Authors' summary) 

1429. 
SELlVRA, A.I. 

[The oxygen tension in brain tissues and Its correlation with changes EEG under the effect of 
increased oxygen pressures on the organism]. 

In: Zaltsman, G. L. ed. Giperbariyevaya epilepsiya i narkoz. Neyrofiziologicheskiye 
isseldovaniya. [Hyperbaric epilepsy and narcosis. Neurophysiological studies] , p. 119-128. 
Leningrad, Isadtel'stvo Nauka, 1968. 

Changes In PO (- "'f"d.,- +(\\]Q\ UQ"Q \+]t<£t LXA 'A£ d.,t pi 11r..."P-<118})[ ('\4)0-+Qt P:fQ- :f):;+(-]'V Q)QII+i>ptQ\ 

1429. 
SELlVRA, A.I. 

[The oxygen tensIOn in brain tissues and its correlation with changes EEG under the effect of 
increased oxygen pressures on the organism] . 

In: Z altsm an, G. L. ed. Giperbariyevaya epilepsiya 1 narkoz. Neyrofizio1ogicheskiye 
isseldovaniya. [Hyperbaric epIlepsy and narcosis. Neurophysiological studies], p. 119-128. 
Leningrad, Isadtel'stvo Nauka, 1968. 

Changes In P02 tn braIn tissues were studied With the aId of chronically Implanted open platinum electrodes 
under the conditions of exposing the animals to Increased pressure (5 atm). All the expenments showed after 
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three to ten sec. from the beginning of compression a considerable gain of P02 in the brain which kept 
increasing for three to four minutes more after the end of compression, and then became stabilized. Oscillo
grams showing the dynamics of P02 of the brain in a series of experiments display periodic vibrations which 
followed in one rhythm with breathing and aperiodic vibrations. The duration of the latter varied from 15-20 
sec. to several minutes. During each epileptic fit the P02 in the brain decreased and during the period 
between attacks it returned to the former level. The decrease in P02 in brain tissue up to the original level 
took place only after decompression. (English summary) 

1430. 
SENGERS, J.V., J. Kestin and E. Paykoc. 

Viscosity of helium, argon and nitrogen as a function of density. 
College Park, Md., Univ. Md., Inst. Mol. Phys. Rep. AEDC-TR-71-190, 48 p. Sept. 1971. 
(AD 729,783) 

The paper presents the results of new, precise measurements of the viscosity of nitrogen, argon, and helium at 
25C. The measurements were performed over a nominal range of pressures 1-100 atm and at very closely 
spaced density intervals. The data were subjected to a stringent statistical analysis in order to determine 
whether the density expansion consists of a pure polynomial or whether a term of the form 21n must be 
included in it. The existence of such a term was discovered theoretically by several investigators. The analysis 
indicates that if such a term exists, its factors must be very small. This result is interpreted as indicating that 
correlations which extend over distances of the order of a mean free path are negligible when compared with 
correlations which extend over distances of the order of the range of molecular interactions. (Au thor) (G RA) 

1431. 
SENIOR, R.M., S. Wessler and L.V. Avioli. 

Pulmonary oxygen toxicity. 
JAMA 217:1373-1377; Sept. 6,1971. 

The lungs can be injured seriously by high pressures of oxygen. The lesions involve primarily structures in the 
alveolar capillary barrier, but mucociliary function may be disturbed also. The occurrence of pulmonary 
oxygen toxicity depends on the duration of exposure and the absolute partial pressure of oxygen. Generally, 
toxicity will not occur below 60% oxygen at one atmosphere of pressure. Lesions often occur within a few 
days with breathing of 100% oxygen. In treating hypoxic patients the physicians should aim for an arterial 
P02 in the range of 60 to 90 mm Hg. Usually thiS can be obtained with less than 60% oxygen and pulmonary 
oxygen toxicity can be avoided. When greater than 60% oxygen is required the physiCian should aggressively 
try to improve alveolar gas exchange so that the inspired oxygen concentration can be lowered. The use of 
continuous positive pressure breathing in this setting may be helpful. (Authors' summary) 

1432. 
SERAFETINIDES, E.A., J.T. Shurley, R.Brooks and W.P. Gideon. 

Electrophysiological changes in humans during sensory isolation. 
Aerosp. Med. 42:840-842; Aug. 1971. 

EEG, EMG, EOG, ECG and Electrodermal Measures were obtained from 16 normal volunteer female subjects 
dunng a four-hour period of sensory isolation of the water-tank variety. The results showed sigmficant 
decrease of EEG voltage and frequency, of ECG rate and an increase In some of the electrodermal measures. 
The findings are discussed in terms of progressive reduction of cortical actiVities as distinct from sleep and 
diverse autonomla reactivity resultIng from an overall reductIOn of sensory input. (Authors' abstract) 

1433. 
SERGEANT, RL. 

Distortion of speech. 
In: Bennett, P.B. and D.H. Elliott, eds. The physiology and medicine of diving and compressed 

air work, p.211-225. Baltimore, Williams and Wilkins, 1969. 

Success of underwater miSSIOns greatly depends upon commumcatlOn capabIlities, and yet the problems 
aSSOCiated With thiS type of commumcatlOn are vaned, complex and often difficult. Water-proofing and 
pressure-proofing are difficult. Ambient nOise levels are usually high. Speech distortIOn due to gas denSity, 
mouthpieces, face masks and other types of Interference can degrade an acceptable speech signal. Reverbera
tion m underwater enVlfonments can mterfere senously With effiCient receptIon of speech. Psychological 
factors add a degree of difficulty but there are speCific pressure effects due largely to the Increased density of 
alf. HelIum speech distortIOn IS stnkmgly different from normal speech due largely to the upward shift m the 
frequency of the formants which are concentratIOns of energy In a speech signal around speCific frequencies 
located above the fundamental frequency. They are the major determInants of vowel perceptIOn. When a 
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person talks in atmospheres of highly pressurized helium, the intelligibility of his speech is reduced and his 
vocal quality is strikingly changed. A popular method of improving the Intelligibility of helium speech is to 
reduce the speed of playback of a recording and this alters the location of the formant frequencies to 
approxunately those in normal speech. Although no method is perfect recent new techniques promise to 
"change the garbled voices of deep-sea divers into intelligible speech." (CWS/BSCP) 

1434. 
SERGEANT, RL. 

Acoustic analysis of speech produced in air compressed from 14.7 to 147 psia. 
J. Acoust. Soc. Amer. 47(1,Pt.1):128; Jan. 1970. 

Abstract only. Entire item quoted: Confusions in studies of speech in the deep undersea environment are 
caused by variations in the response of microphones under abnormal ambient pressures as well as an inter
active effect upon vocal production caused by increases in ambient pressure and changes in gas mixture make 
up. In the present study, speech was analyzed when the gas mixture, normal air, was held constant and 
reciprocity calibrations were made at those pressures under study of the microphone used In the recordIng of 
speech samples. Taped recordings were collected of the speech of SIX Navy divers reading lists of words and a 
paragraph inside a pressure chamber at normal atmospheric pressure and at pressures found at 50, 100, 150, 
200, 250 and 300 ft underwater (equivalent to 14.7 to 147 pSla). The mean time reqUired to read the 
paragraph increased 17% from 14.7 to 147 pSia. Spectrographic analysIs below 4 kHz showed an upward shift, 
of formant centers of about 175 cycles, regardless of a vowel, formant frequency, or speaker. The effect of a 
lower limiting frequency of resonance for the human vocal mechanism IS discussed in light of the above 
results. 

1435. 
SERGEANT, RL. 

Intelligibility of speech produced in compressed air. 
J. Acoust. Soc. Amer. 47{l,Pt.1): 128; Jan. 1970. 

Abstract only. Recordings were made of divers reading aloud at pressures from atmosphenc to 127 pSla. 
Responses of listening panels were analyzed for Intelligibility of initial and final sounds in the test words. The 
percent of correct responses fell from 95% at atmospheric pressure to below 75% at 127 psia. At all pressures, 
initial sounds were more intelligible. The most affected sounds were b, tf t, d, and z; the least affected were f, 
rl and w. This study could lead to construction of special deep-submergence vocabularies. (MFW/BSCP from 
author's abstract). 

1436. 
SERGEANT, RL., J.S. Russotti and H.S. Cooker. 

Specific phoneme intelligibility of words subjected to time-smearing distortion. 
U.S. Nav. Submar. Med. Cent., Rep. SMRL 649, 9 p. Jan. 25,1971. 

This report concerns a detailed analysIs of the intelligibility of spoken consonants In time-smeared speech. 
"Time smearing" IS the name given to one of the distortions of speech material that takes place when It is 
transmitted through the ocean. Recorded tests of speech materials were treated by computer to simulate 
varied degrees of time-smearing. In addition, the speech material was further degraded by either a 4000 or 
1200 Hertz low-pass filtering. The responses of 320 Navy enlisted men who heard this matenal were analyzed 
for phoneme intelligibility. Results show the reduction in Intelligibility produced by changing the filter 
conditIOn was much greater than reductions caused by changing smear duration. As the duration of the 
smearing Increased, intelligibility dropped significantly. The VOiceless stop-plosives [p, t) and [k) were the 
phonemes most severely affected by the time-smear distortion while the semi-vowels [r, I) and [wI were least 
disturbed. Conclusion: the Intelligibility of specific speech sounds should be considered when constructing 
special vocabularies for transmittIng speech signals through the ocean, If time-smearing effects are present. 
(Authors' abstract) 

1437. 
SERRILL, S., D. Jefferson, J. Quick and C.E. Mengel. 

Effect of acetylsalicylic acid and ascorbic acid on oxygen toxiclty. 
Aerosp. Med. 42:436-438; Apr. 1971. 

With the use of hyperoxic environments In space capsules and for medical purposes, thiS study explored the 
effects of some common drugs With redox potential on oxygen toxicity. Acetylsalicylic acid and ascorbic acid 
were injected into chow-fed and tocopherol-deficient mice. In vitro lysis of RBCs by H202 increased from 40 
± 2% to 64 ± 7% in chow-fed and from 60 ± 3% to 90 ± 2% In tocopherol-deficient mice, 60 minutes 
following InJectIOn. A linear response between drug dose and H20 2 lYSIS eXisted. Dunng exposure to 100% 
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O2 at 45 psia, drug-treated and tocopherol-deficient mice began seizures and died much sooner than did 
controls. These data (1) show increased RBC lytic sensitivity to H202 from mice treated with ASA and 
ascorbic acid, (2) demonstrated untoward effect of these drugs on in vivo hyperoxic exposure, (3) illustrate 
predictive use of in vitro H20 2 lysis for in vivo toxicity and (4) suggests some commonly ingested drugs could 
be detrimental to humans exposed to significant hyperoxia. (Authors' abstract) 

1438. 
SESSA, R., D. Vallario and B. Grieco. 

L'indagine reografica cerebrale ed elettroencefalografica nei subacquei sportivi. 
[Cerebral rheograpbic and electroencephalographic investigation of underwater sportsmen] . 
Med. Sport. 21:199-201; 1968. 

Examination of ten sportsmen who had been active in breath-hold diving over a number of years revealed 
normal EEG tracings in all cases, while in three cases the cerebral rheogram showed a reductlon in wave 
amplitude, a lowering of sphygmic speed, and rounding of the wave crests. The authors emphasize the 
importance of cerbral rheographic investigation in clinical examination of divers as a preventive measure. 
(MFW/BSCP from English summary) 

1439. 
SHAPARENKO, B.A., S.A. Gulyar, A.N. Zhurba and A.A. Utkin. 

Kinamika izmenenii funktsii loroganov u akvalangistov. 
[Dynamics of changes in the function of otolaryngological organs in skin divers] . 
Zh. Ushn. Nos. God. Bolex. 30(4):79-82.1970. 

Thirteen skm divers performing physical work at a depth of 13-15 m and a temperature of the water of 
17-21°C were subjected to examination of the otolaryngological organs, the passability of the eustachian 
tubes, the function of the cochlear apparatus. Thermometry was carried out. After a stay of three hr. m the 
water alterations were detected in the nasal mucosa and in the lymphoid tissue of the nasopharynx, which led 
to disturbance of the ventilating capacity of the Eustachian tubes and to deterioration of hearing. The 
alterations in the otolaryngological organs wereless pronounced in skin divers who worked in "Sadko" water 
suits. (GAH) (©BA) 

1440. 
SHAW, A.M. and H.A. Leon. 

Retinal dehydrogenases in rabbits exposed to 100 percent oxygen. 
Aerosp. Med. 41: 1055-1060; Sept. 1970. 

In order to investigate the cause of the well-documented electroretlnographic changes and visual cell death 
occurring in rabbIts exposed to hyperoxlc environments, the activities of several retmal dehydrogensases were 
measured m adult male albino rabbits exposed for up to five days to 100 percent oxygen at 600 or 760 torr. 
Electroretmograms were taken once or tWIce daily during exposure as an indicator of VISUal cell functIOn The 
b wave of the electroretinogram was depressed after 30 hr exposure to 760 torr, or three days exposure to 
600 torr, and histologically evident VIsual cell death had occurred by 48 hr at 760 or four days at 600 torr. 
There was no sigmficant change in lactlc dehydrogenase actiVIty or in triose phosphate dehydrogenase actIvity 
m the retma during oxygen exposure. Glucos-6-phosphate dehydrogenase activity remamed normal for the 
first 36 hr exposure to 760 or three days exposure to 600 torr, but was significantly depressed after 48 hr at 
760 days or four days at 600 torr. The actlvity of its companion pentose shunt enzyme, 6-phosphogluconate 
dehydrogenase, dId not change sigmficantly. Succmic dehydrogenase activIty was slightly depressed after as 
httle as 24 hr exposure to 760 torr, and was SIgnificantly depressed after 48 hr. Supplementary determina
tions on the oxygen-exposed rabbIts revealed no change m retmal nonprotein sulfhydryl concentration, 
retmal hpld antIOXIdant activity, hematocrit, blood glutathIOne, or plasma glucose. Retinal detachments were 
not observed in pigmented rabbIts exposed to oxygen at 600 torr or 760 torr although VIsual cell death 
occurred in these animals. (Au thors' abstract). 

1441. 
SHENTON, E.H. 

Where have all the submersibles gone? 
Oceans 3 :39-56; Nov./Dec. 1970. 

ThIs article IS a thorough survey of the submerSIble - ItS hIstory, Its uses, and the many types of deSIgn and 
matenals employed. The outstandmg feats of recovery and salvage performed by Alvm, Alummaut, PIsces I 
and Deep Quest are recounted. The dependence of the submerSIble on favorable weather condltons, and the 
madequacy of the current naVIgational eqUIpment are unportant hmltatlons. SubmerSIbles are useful chIefly 
at depths below 1,000 feet; at moderate depths dIvers are more effective and economIcal A table of all 
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submersIbles In eXIstence or under construction as of September I, 1970 IS given. FIfty-three vehicles are 
listed. At that time, all were Amencan except for SIX French, two Japanese and one each from Canada, the 
U.K. and the USSR. NIneteen of the vehIcles were idle. GeologIcal and bIOlogIcal explorations have been the 
most frequent and successful types of work. The development and refinement of manipulators has been a 
most Import contributIOn. The high cost of operatIOn IS stIll a powerful deterrent to the more WIdespread use 
of the submersible. (MFW/BSCP) 

1442. 
SHERMETA, D.W., J.J. White, R. DeLemos and J.A. Haller, Jr. 

Pulmonary effects of lethal and sublethal oxygen exposure in lambs. 
Amer. Surg. 36:721-723; Dec. 1970. 

An ambIent normobanc oxygen tensIOn between 450480 mm. Hg. was found to be lethal to 50% oflambs 
exposed withIn IS days. All lambs dYIng WIthIn 15 days had Increased lung water and pathologIc eVIdence of 
pulmonary edema. Three lambs dIed spontaneously after 15 days, and demonstrated pseudemonas pneu
momtIs, elevated surface tension and pathologIc evidence of prolIferatIve pulmonary changes. FIVe lambs 
sacrificed between 30 to 40 days exposure to thIS oxygen concentration demonstrated negligIble pulmonary 
pathology, normal surface tenSIon and no bacteriologic growth. (Authors' summary) 

1443. 
SHILLER, W.R. 

Dental support for SeaLab III. 
U.S. Nav. Submar. Med. Cent., Rep. SMRL 638, 8p. Aug. 3,1870. 

The author describes the method of evaluatIng the dental condItIOn of the prospectIve SeaLab III partICI
pants. Dental momtonng should be dIrected to three levels (1) the human performance level (dIagnosIs, 
preventIon, treatment of any condItIOns that would ImpaIr performance); (2) the pathological level (canes, 
penodontal disease); (3) the physiologIcal and oral enVIronmental level (placque, calculus, oral bacterial 
analysis). It is reported that only 27 of the 51 men examined were In good dental condItIOn; 13 reqUIred 
treatment In order to qualIfy. The program was curtatled by the cancellatIon of SeaLab III; data were to have 
been collected during and after the operatIOn. The administrative procedures ou tlIned here are conSIdered to 
be a satisfactory model for use in SImIlar operatIons in the fu ture. (MFW /BSCP) 

1444. 
SHOSTAK, V.1. and V.A. Averyanov. 

K voprosy 0 role vodno-solevogo obmena v etiologii i pathogeneze dekompressionnoi bolezni. 
[The role of water-salt metabolism in the etiology and pathogenesis of decompression sick-

ness) 
Pat. Fiziol. Eksp. Ter. 12(1):80-81; 1968. 
(Translation Brooks AFB, Sch. Aerosp. Med., Rep. SAM-TT-R-I049-0177, 7p. 1971). 
(AD 720,411) 

DespIte numerous investigatIons into the etIology and pathogenesIs of decompressIon sIckness (caisson dis
ease) much remains to be explained at present. In particular, the complex chain of pathological reactIOns, 
arising in the organism of the dIsease, is still not very clear. Expenmentai results of Investigations produced 
the following conclusions· The water-salt metabolism plays a substantIal role in the etIology and pathogenesis 
of decompression sickness (caIsson disease). Introperitoneal administratIon of dIstIlled water to mIce 90 
mInutes before the anImals are placed In a compression chamber causes a sharp reductIOn in the frequency of 
sickness In comparison with the control animals. The reduction In the frequency of disease after the admIn
istration of distilled water to the animals is evidently connected with a higher capacity of the flUIds and 
tIssues of the body to maIntain nitrogen In a supersaturated state (Authors' abstract) 

1445. 
SHULER, R.L. and W.A. Affens. 

Effect of light intensity and thickness of culture solution on oxygen production by algae. 
Appl. Microbiol. 19(1):76-86; 1970. 

To determine the feaSIbility of an algal system for prOVIding oxygen and absorbIng carbon dioxide In an 
enclosed environment, such as a space vehICle or a nuclear powered submarine, Influence of the quantIty of 
light made available to the cells on the oxygen production must be determined. Data from a small cylindrical 
culture unit with variable annular culture chambers indicate that the rate of oxygen evolution by an algal 
culture in the lInear phase of growth is a loganthmic function of light Intensity, and the rate of oxygen 
evolu tIon per unit volume of suspensIon IS linearly related to the reciprocal of culture thIckness. These two 
relationships were combined in an empIncal equation which gives the expected vanation of the oxygen 
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production rate with light intensity, culture thickness, and suspension volume. The applicability of this 
equation was tested on a larger, multiculture unit. The agreement between the experimental and calculated 
oxygen production rates was very satisfactory, suggesting that the equation is not limited to a particular 
culture unit but may have wide applicability. The efficiency of the culture unit from the standpoint of 
oxygen output (chemical energy) relative to electrical energy to supply the light source was calculated, and 
the maximum value of 0.51 % was obtained. The energy to run auxiliary equipment was not a factor in these 
calculations. The maximum efficiency in converting light energy to chemical energy was approximately 12%. 
An extrapolation of the experimental results suggests that approximately two ft3 and 30 kw would be 
required to provide the oxygen needs of one man. (©BA) 

1446. 
SIBUL,O.I. 

Manned underwater station resistance in still water and in waves. 
Berkeley, Cal., Univ. Cal. ColI. Eng., Rep. NA-69-4 NCEL-CR-70.002, 56p. Dec. 1969. 
(AD 713,458) 

Two models of Manned Underwater stations were towed in still water as well as in waves. The resistances were 
measured and the optimum towing configurations recommended. The response curves for added resistance 
were derived from uniform wave tests. Then the added resistance were calculated for sea states 3 and 5 and 
compared with model tests. Dynamic forces in towing cable (caused by wave action) were measured. Some 
measurements were made to estimate overturning as well as oscillatory moments produced by bottom cur
rents While the station is sitting on the bottom. (Author) (USGRDR) 

1447. 
SICARDI, F. 

La coagUlation au cours de la plongee profonde. 
[Coagulation during a deep dive) 
Bull. Medsubhyp. 4: 15-16; Dec. 1970. 
(Also published in Maroc Med. 51 :244-245; Apr. 1971). 

On two saturation dives involving six different divers, a 37% increase in the number of platelets was recorded 
associated with a 34% increase of antithrombine. Coagulation was under controlled observation before the 
dive, from the end of decompression and for several days after the experiment. The authors noted that divers 
working at 200 m. are subjected to cold, sometimes intense and muscular effort producing marked state of 
fatigue, to which is added during decompressIOn the passage of gas bubbles, the presence of which activates 
the coagUlation factors. During a dive lipidic disturbances were observed with increase of lipemia and marked 
increase of the triglycendes as in certain cases of fatty embolism. The factors of cold, muscular effort, 
exhaustion, gas bubbles, hypertnglycendemia, all favor the aggregation and adhesivity of platelets. The role 
played by micro-circulation m decompression aCCidents can involve a circulatory stasis which favors the 
formation of the platelet aggregates and pOSSible microthromboses. Rheomacrodex and vasodilatators have an 
anti-coagUlant effect. It is suggested that divers be given daily doses, before and during dives, and dunng dives, 
of an aspirin-vasodilatator combination; this therapy is not a preventive of decompression Sickness, but can 
only protect the platelets from destruction, which would not be necessary if the tables of compression and 
decompression could be perfectly calculated. (MFW /BSCP) 

1448. 
SIDOROV, K.K., G.M. Gorban and G.P. Takhonova. 

Comparative toxicological characteristics of regenerable carbon dioxide absorbers. 
Space BioI. Med. 2(4):76-84; Nov. 1968. 
(JPRS 46,930) 

This paper presents data on the toxicological characteristics of some carbon dIOxide absorbers belongmg to 
the ammo alchol group· monoethanol amine (MEA), monoethanol ethylene diamme (MEEDA), dlethanol 
amine (DEA) and tnethanol amine (TEA). The capacity of these amino acholols to absorb CO 2 decreased 
from MEA to TEA. the level of acute tOXicity of the compounds was SimIlar as evaluated from expenments 
on different animal species. The mean lethal dose of the ammo alcohols for rats was: 2050 mg/kg of MEA, 
3600 mg/kg of MEEDA, 3460 mg/kg of DEA and 8400 mg/kg of TEA. A repeated admmistratlOn of the 
compounds produced an opposite effect on the anunal body. The amino alchols exhibited a distinct irritating 
effect of a local character. (Authors' abstract) 

1449. 
SIEGEL, A.I. 

Summary of human factors in support of sonar system development. 
Wayne, Pa., AppI. Psychol. Servo Inc., Sci. Cent., Rep. 7172-1,31 p. july 1971. 
(AD 726,711) 

372 



A fmal report under Contract NOOOI4-68-C-OI04 is presented in two parts The first part summanzes the 
sonar system onented human factors work perfonned by ApplIed Psychological Services under the present 
contract. The human factors contnbutlOns included both expenmental and analytical work and were con
cerned With such tOPICS as task loads on operator and main tamer personnel, traimng requirements, design of 
displays and controls, work station organization, and evaluation of the effectiveness of the human hardware 
mterface. Part II contains an outlme which can provide a basis for a sonar specific manual of human factors 
consideratIOns in sonar system design, development and test. The manual will represent a sonar specific 
human factors compilation for the use of system, human factors, and mechanical deSign personnel mvolved m 
the developemtn of advanced sonar systems. (From author's abstract and introduction) 

1450. 
SILVERMAN, M.N. 

An introductory study on the effects of two-way closed circuit television on a small crew of 
aquanuts living in an Isolated and stressful environment. 

Philadelphia, Univ. Pa., Annenberg Sch. Commun., Thesis, 95 p. 1970. 

In speakmg of group and mdlVldual behavIOral problems that eXist m underwater habitats, where aquanauts 
are confined for a prolonged duratIOn of time, the author states that possibly mmlmlzing stress conditIOns 
might be even more Important than crew selectIOn. In order to minimize the stress factors of Isolation and 
monatony, the author mtroduced a two-way closed clIcuit televIsIOn system mto the Tektite II program. It 
served the purpose of Improvmg communications, as well as frumshmg diversion. The aquanauts were also 
able to see and talk with their families and fnends when they viSited the command van. The aquanauts' 
reactions to the two-way Video, as indicated by thelI answers to questions put to them at the end of the 
program, added up to the feelIng that, first it improved communications between top and bottom, second, 
reduced the feeling of Isolation; third, reduced fnction between top and bottom, and fourth, facilitated 
profeSSIOnal communications. (MFW /BSCP) 

1451. 
SIMPSON, J.G., W.G. Gilmartin and S.H. Ridgway. 

Blood volume and other hematologic values in young elephant seals (Mirounga angustIrostris). 
Amer. J. Vet. Res. 31: 1449-1452; Aug. 1970. 

It is a known fact that dlVlng mammals m general have greater blood volumes than other animals. The 
elephant seal spends up to 40 mmutes submerged and dives to 183 meters. In thiS mvestIgation, the blood 
volumes of seven young northern elephant seals (Mirounga angustliostriS) were analyzed by dilution of 
131 I-labeled human serum albumm. Microhematocrit values were also detennined. A mean volume of 
216 ml/kg and a mean packed cell volume of 64% were detennmed. As far as is known, the elephant seal has 
the highest blood volume of any mammal. (Authors' abstracts modified) 

1452. 
SINCLAIR, R.D., J.M. Clark and B.E. Welch. 

Comparison of physiological responses of normal man to exercise in air and in acute and 
chronic hypercapnia. 

In: Lambertsen, C.J., ed. Underwater physiology. Proceedings of the fourth symposium on 
underwater physiology, p. 409-417, New York, Academic Press, 1971. 

Nonnal physiological responses adequately eliminate the CO2 produced during exercise in air at atmospheric 
pressure, but the responses are much less effective when exercise IS in a high CO2 atmosphere, and thus 
PaC02 and H+ mcrease progressively in proportion to elevatIOns of inspired PIC02. The data indicate 
responses significantly modified by exposure to POO2 of 21 mmHg. Of particular note was the retention of 
CO2 as work increased, as indicated by a slgmficant decrease m V and increase m Paoo2' "Retention of CO2 
m exercise during exposure to hypercapma mdicates that alveolar ventilation does not mcrease suffiently to 
compensate for its reduction effectiveness m CO2 elimination." CWS/BSCP) 

1453. 
SINGH, B. 

Neurological mechanisms involved in deep sea diving. 
Indian J. Physiol. Pharmacol. 13: 105·111; July 1969. 

The neurological mechanisms of diving, which are part of an integrated phYSIOlogical response, are classified 
here as' (1) Reflexes: In the apnea and bradycardia reflexes, the afferent nerve is the trigemmal, the nasal 
mucous membrane and the eye area are the peripheral receptor sites, and the efferent nerve IS chiefly the 
vagus. In the circulatory reflex, the carotid sinus chemo- and baro-receptors are important, and the net result 
is more blood to the bram and heart and less to other areas. (2) Derangement of consciousness mcluding 
weightlessness and sensory deprivation' Neurotic symptoms may result from inadequate motivation; elimina-
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tion of gravity may hamper physical and mental performance, as does sensory deprivation; the peripheral end 
organs of touch, muscle and joint sense, the vestibular apparatus and the cerebellum and the parietal lobes are 
involved in weight perception. The brain stem and several cortical regions are involved in sensory deprivations. 
(3) The effect of gases on the nervous system: Carbon dioxide probably forms carbo-amides which are 
reversible by oxygen; hyperoxia and high pressure causes metabolic intoxication which is less effective if CO2 
is in adequate supply. The nitrogen narcosis mechanism is not fully understood. (MFW/BSCP from author's 
summary). 

1454. 
SKURATOVS'KII, A.S. and P.V. Gubatiuk. 

Pristrii dlia shtuchnogo dikhannia v barokomeri pid pidvishchenim gazovim tiskom pri 
ozhivlenni organizmu shcho zaginuv vid shvidkoi dekompresii. 

[Device for artificial respiration at elevated gas pressure in a pressure chamber when reviving an 
organism that succumbed from rapid decompression]. 

Fiziol. Zh. 17:276-277; Mar/Apr. 1971. 

Description of equipment for conducting artificial respiration in a pressure chamber when reviving an or
ganism after clinical death caused by rapid decompression. All resuscitative operations are performed without 
removing the subject from the chamber. The equipment consists of a collar drawn over the subject's chest; the 
collar is inflated and deflated with the aid of electromechanical regulating valves. (TM) (Aerosp. Med. BioI.) 

1455. 
SLACK,D.S. 

Atmosphere purification systems for habitats and deck decompression chamber. 
In: 1971 Offshore Technology Conference, April 19-21, Houston, Texas. 
Preprints. Volume II, p. 611-618. Published by the Conference, 1971. 

Blower/motor systems for diving bells, underwater habitats and similar controlled atmosphere systems have 
been a primary concern over the past year and a half. The need for blowers to eliminate stagnant gas pockets 
in a controlled atmosphere habitat or chamber and to force the atmosphere through purification chemicals 
and dehumidifiers is obvious ...... Problems unique to the diving field m design of a blower/motor system 
include (1) increase in atmospheric densities causing greater power requirements and mechanicalloadmg for a 
given blower, (2) corrosion of metals resulting from salt water splashing and caustic purification chemicals, 
(3) ruggedness and ability to take violent and unpredIctable abuse during mfield shIpboard operation, and 
(4) fire protection to prevent the blower/motor from becoming an ignition source in a fault contition .... 
One should emphasize simplicity and reliability in the deSIgn or selection of blower systems. Typically a 
squirrel-cage centrifugal blower WIth no wearing parts and large clearance between rotatmg and stationary 
parts offers these advantages .... Numerous factors affect carbon dioxide removal. These mclude length of 
chemical bed, cross sectIOnal area, flow velocIty, pressure and composition of atmosphere, temperature, 
carbon diOXIde mole fraction, relative humIdIty, chemIcal granular SIze, bed packing density, chemical porosi
ty, chemical moisture content and amount of carbon diOXIde absorbed .... Airco Cryogemcs has developed a 
C02 scrubbing camster for dIving and hyperbaric operations. This canIster IS bemg used on the Pisces lockout 
submarine. Spnng tension on the bed prevents chemical shlftmg and channeling during use. The canister is 
designf"d to allow two emergency methods of use in the event of power fallure or other malfunctions in the 
atmosphere clIculation system. One method employs the use of oralnasal masks valved so the breath IS 
mhaled directly from the canIster via a breathing hose. The camster IS also deSIgned so the chemical contents 
can be easlly removed for static absorptIOn. ThIs in-field flexibilIty and accesslbllity of CO2 removal chemi
cals IS conSIdered Important for safety reasons. The 7 x 12 m. canister shown provides about 4 lb. at 25°F. 
Purfil has been used extenSIVely m air punficatlOn systems and IS effective in removmg trace contammants 
assOCIated WIth metabohc processes, cookmg, food and to some extent, carbon monOXIde. A relatively short 
bed length (1/2 to 3 m.) m an active system IS effective for odor removal when usmg punfil. Consequently, a 
bed of purim can be added to the CO2 scrubbmg system of a chamber without slgmficantly mcreasmg flow 
resIstance. For these reasons punfil has proven to be an effectIve odor removal chemIcal for hyperbanc 
chambers. (From author's text) 

1456. 
SLADEN, A. and H.L. Zauder. 

Methylprednosolone therapy for pulmonary edema follOWing near drowning. 
lAMA 215:1793-1795;Mar. 15, 1971. 

Methylpredm~olone ~od\Um succmate was added to the currently accepted standard therapy for patients who 
had nearly drowned m fresh water. Resolution of the pulmonary edema WIth Improvement m oxygenatIOn 
and venttiatlOn occured. PnOT to the mtroductlOn of ~terOid therapy mortalIty had been hIgh, but no deaths 
occurred followmg the additIOn of sterOids. ThiS study has demonstrated that the admlntstratlOn of methyl-
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prednisolone, a highly potent antiinflammatory drug of low toxicity, produced marked improvement in 
oxygenation and ventilation, and in the pulmonary edema as visualized roentgenographically. These results 
parallel the beneficial effect of corticosteroids used as the current standard therapy for acid aspiration 
pneumonitis (Mendelson's syndrome). The action of methylpredmsolone is nonspecific, and its site of action 
is local. The degree of antiinflammatory action is proportional to the concentration at the site of cellular 
damage. Hence, the role of methylprednisolone is to reduce the acute mflammatory process, thereby resolving 
the pulmonary edema. (Author) 

1457. 
SLAMA, H., W. Schoedel and E. Hansen. 

Bestimmung der Oberflaecheneigenschaften von Stoffen aus den Lungenalveolen mit einer Blas
enmethode. 

[Determination of surface active properties of lung alveolar surfactants by a bubble method] . 
Pfluegers Arch. 322(4):355-363; 1971. 

A method for study of dynamic and static surface properties of small bubbles m liqUIds IS described. An alI 
bubble, remaining in communicatIOn With the atmosphere, is sucked into a cuvette, filled with an aqueous 
solution through a circular opening in its bottom. Surface active matenalls brought on to the surface of the 
bubble by means of a mlIco-pipette. The volume of the bubble IS changed by corresponding displacements of 
liquid into and out of the cuvette With vaned time patterns and amplitudes. The transmural pressure of the 
bubble is measured by means of a pressure transducer, and the radius and surface tension is instantaneously 
obtained, according to the Laplace equation, using an analog computer. The method has been applied to the 
study of the behavior of lung surfactant. The film-lined air bubble is considered to represent a good model for 
the lung alveolus covered With the surfactant film. (English summary) (©BA) 

1458. 
SLATER, A. and S. Bellet. 

An underwater temperature telemetry system. 
Med. BioI. Eng. 7(6):633-639; 1969. 

An underwater telemetry system has been developed which IS capable of monitonng temperatures of three 
points on a submerged diver. Temperature leads from the diver run to an ultrasonic transmitter attached to 
the diver's scuba tanks. Telemetry signals from the transmitter propagate through the water to a receiver 
located at a convenient monitoring point. High accuracy over the system temperature range of -4.0 to 
+40.0°C is achieved by using an octal number system for encoding the data. The data received is recorded on 
a standard strip chart recorder in the digital form at a rate of one reading per second. Conversion of the data 
is accomplished by use of tables which related the octal numbers to temperature. Accuracy of the system is 
limited primarily by thermistor accuracy which is within ± 0.2°C. System resolution is ± 0.03°C at normal 
body temperature. (CSBA) 

1459. 
SLISKOVIC, Z. 

Vertiginozne smetnje i opasmosti za ronioce. 
[Disturbance due to vertigo and hazards for divers] . 
Vojnosanit. Pregl. 27(2):61-63; 1970. 

A definitIOn of vertigo is given and some etiological factors and consequences of disturbances of the vestibular 
apparatus which associated with vertigo represent a hazard m divmg services Results of functIOnal examma
tion of the vestibular apparatus are presented as basic data for the assessment of the capability for dlVlng 
services. Some cases ofvertlgo in divers are also presented. (GAH) (©BA 

1460. 
SLOVITER, H.A., H. Yamada and S. Ogoshi. 

Some effect of intravenously administered dispersed fluorochemical in animals. 
Fed. Proc. 29(5): 1755-1757; 1970. 

Functlon can be preserved in an organ perfused With oxygenated FX-80 (product composed mainly of 
perfluorobutyltetrahydrofuran). It was demonstrated that dispersed fluorchemicals (ultrasomc treatment to 
produced uniform size of 3/1 in diameter) carned out the gas transport functIOns of erythrocytes. But when 
the dispersed fluorchemical was llljected intravenously m the mtact animal (rats, hamsters, rabbits, cats, dogs, 
chickens) the lungs became grossly abnormal and the animals died. A number of different possible causes 
were investigated but the most likely reason IS that multiple platelet microemboli are formed which reach the 
lungs and cause the pulmonary pathology that leads to right heart failure and anoxia. (CWS/BSCP) 
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1461. 
SMALL,A. 

The effect of hyperbaric helium-oxygen on the acute toxicity of several drugs. 
Toxicol. Appl. Pharmaco. 17(1):250-261; 1970. 

The effect of a hyperbaric helium-oxygen environment on drug toxicity was investigated in the following 
system: (1) The intravenous lethal doses of pentobarbital, lidocaine, and ethanol in rats; (2) the intravenous 
LD50 for morphine in rats; and (3) the oral toxicity of an LD5Q dose of aspirin in mice. Except for mice 
given aspirin, restrained, unanesthetized animals were equilibrated with the atmosphere (19.2 atm abs. he
lium-0.2 atm abs. oxygen, equivalent to the pressure at a depth of 600 feet) for 45 min in a hyperbaric 
chamber. Animals were then injected remotely via indwelling jugular vein catheters. The lethal dose of 
pentobarbital, lidocaine, or ethanol was determined by slow intravenous infusion to the point of respiratory 
arrest. The LD50 of morphine was determined from the mortality two hr after injection. Mice were injected 
orally with a suspension of aspirin in sodium alginate and pressurized rapidly; the mortality was determined 
three hr later. For each drug, control animals were treated in exactly the same manner as pressurized animals. 
In the case of every drug examined, the toxicity observed during exposure to the hyperbaric environment did 
not differ significantly form that under normal pressure. (Author's abstract) 

1462. 
SMALL, A., H.W. McElroy and RS. Ide. 

Studies of the electrocardiogram and the toxicity of cardiac glycosides in animals exposed to 
hyperbaric helium. 

Toxicol. Appl. Pharmacol. 20:44-56; Sept. 1971. 

The effects of hyperbaric helium on the toxicity of cardiac glycosides were investigated in animals equili
brated with 10.9 ATA (atmospheres absolute) helium/0.2 ATA oxygen in a hyperbanc chamber. Control 
animals were exposed to air at 1 AT A but otherwise were treated the same as pressurized animals. Restrained, 
unanesthetized rats with indwelling jugular vein catheters were infused with ouabain until cessation of 
respiratory movements occurred. Guinea pigs, anesthetized with Dial-urethane, received a slow iv infusion of 
either ouabain or digoxin, and the tOXIC effects of these drugs on the electrocardiogram (ECG) were moni
tored until asystole ensued. Studies with cats were essentially the same as those in guinea pigs, but only 
ouabain was infused. The ECG and heart rate were also observed during compression and throughout the 
equilibratIOn period. Results of these expenments showed that pressurization alone had virtually no effect on 
heart rate or ECG in guinea pigs and cats. In addition, pressure did not alter the lethal dose in the rat or the 
doses required to elicit specific ECG disturbances in gumea pigs and cats. An effect of pressure on the 
chronotropic response to ouabain and digoxin was observed in guinea pigs, but this was considered to be 
relatively unimportant. Thus it appears that hyperbaric helium does not affect the toxIcity of cardiac glyco
sides. (Authors' abstract) 

1463. 
SMALL, A., H.W. McElroy and RS. Ide. 

Acid-base balance in artificially respired guinea-pigs under normal conditions and during ex
posure to hyperbaric helium. 

Experientia 27: 1177 -1178; Oct. 15, 1971. 

In order to ascertain that the artificial ventilation maintained normal acid-base balance, artenal blood pH was 
measured in guinea pigs during artiticial respIration either at normal or elevated pressure. In animals respIred 
at normal pressure, arterial blood P02 and PC02 were also measured. The pH and gas values were compared 
with values found m unanesthetized and in anesthetized, non-respIred animals. The values for pH and PC0 2 
determined for normal animals were not m good agreement with prevIOUsly reported values ... In conclUSIOn, 
the present data demonstrate that artificial respiration of guinea pigs, as performed m thiS laboratory, 
prOVided adequate ventilation of the animals, both at normal pressure and in a hyperbaric helium atmosphere. 
In addlton, the pH and PC02 reported here for unanesthetized animals may be closer to true values for 
normal gumea pigs than are the currently cited values. (Author) 

1464. 
SMART, RD. 

Ocean floor program for man-m-the-sea. 
In: Progress into the sea. Transactions of the Symposium 20-22 October 1969, Washington, 

D.C., p.19-26. Washington, D.C., Manne Technology SocIety, 1970. 

The Deep Submergence Systems Project Man-m-the-Sea program IS attempting to determme If man can 
phYSically eXist and If hiS supportmg hardware IS adequate m the hostile enVIronment of the contmental 
shelves to depths of 1,000 feet. In addlton, the SeaLab III program IS attempting to determme how useful a 
man m the sea might be by quantIfymg hiS effectiveness at depth and companng the results to shallow water 
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tests. Because of habitat stuffing tube and electrical connector failures and a personnel casualty, SeaLab III 
was not conducted as scheduled. Nevertheless, the Man-in-the-Sea program has developed and improved 
aquanaut life support equipment including the new semi-closed cirCUit Breathing Apparatus Mark II, and the 
Deep DiVing System Mark 2. As a result of the SeaLab exercise, additional efforts are being expended in the 
area of diver heating, diver monitonng, and diver communications. (Author's abstract) 

1465. 
SMIT, PJ. 

The influence of apneic diving before and after meals on certain physiological processes. 
Rev. Physio!. Subaquatique Med. Hyperbare 1 :88-93; Oct./Dec. 1968. 

Seventeen male subjects performed a series of apneic dives involving states that ranged from inactivity to 
muscular exertion. The results show that diVing bradycardia is generally reduced after a heavy meal and that 
muscular exertion may arrest diving bradycardia. Maximal heart rate of apneic divers kicking vigorously under 
water was found to be approXimately 100 beats/minute as compared with the maximum of approximately 
185 beats/minute of athletes on dry land. (Author's summary) 

1466. 
SMITH, E.B. 

The role of exotic gases in the study of narcosis. 
In: Bennett, P.B. and D.H. Elliott, eds. The physiology and medicine of diving and compressed 

air work, p. 183-192. Baltimore, Williams and Wilkins, 1969. 

"The conclusions that can be drawn from these expenments can be Simply stated. The anaesthetic potency of 
chemically mdlfferent substances is, to a high degree of approximation, dlfectly proportional to their solubi
lity m a solvent of solubility parameter of 9 ± 1 (cal cm-3) 1/2 such as benzene. However, the observatIOn that 
the site of action appears to correspond to a simple bulk phase cannot be given too much phYSical Signifi
cance. At the present state of our knowledge it would be unwise to go further than to conclude that the site 
of action is hydrophobiC in nature and IS not sensitive to either the size or chemical structure of the 
anaesthetic molecules." (From author) 

1467. 
SMITH, G. and I. McA. Ledingham. 

The effect of prolonged hyperoxia on cardiovascular dynamics. 
Clin. Sci. 39: 12P-13P; Sept. 1970. 

The purpose of this study was to determine whether or not the mcreased peripheral resistance and decreased 
cardiac output which result from high oxygen tensions are progressive, and whether or not they contribute to 
acute pulmonary oxygen toxicity. Anesthetized dogs were subjected to ventilatilation with 15% O2 at 2 ATA 
for one hour, 100% O2 at 2 ATA for eight hours, and finally 15% O2 at 2 AT A for two hours. After four 
hours of 100% O2, cardiac output decreased 30%, dp/dt decreased similarly and pulmonary and systemic 
vascular resistance doubled. Left ventricular and diastolic pressure rose gradually, indicating myocardial 
failure. All parameters returned to normal shortly after resuming 02!N2. It is thus indicated these modifica
tions are not progressive, and that any myocardial oxygen toxicity occurring in this time is reversible. 
(MFW/BSCP) 

1468. 
SMITH, G., and I.McA. Ledingham. 

The influence of halothane anaesthesia on oxygen toxicity. 
Brit. J. Anaesth. 43:553-560; June 1971. 

Twelve dogs were anaesthetized with halothane and allowed to breathe spontaneously gas compnsmg either 
100 per cent oxygen at 2 ATA (the test group) or 40 per cent oxygen/60 per cent nitrogen at 1 ATA (the 
control group). The control group survived to 24 hours without undergoing any significant change in cardiac 
output, pulmonary shunt ratio or A-a P02 difference. The test group of animals died in respiratory failure at 
a mean time of 14.03 hours with a pulmonary shunt ratio of 32 per cent. At apnoea, the test group of dogs 
had adequate cardiovascular function (cardiac output 2.21±o.30 l./min; mean arterial pressure 76±9 mm Hg). 
It was concluded that respiratory failure was caused by a combination of halothane and the effects of high 
pressure oxygen. (Authors' abstract) 

1469. 
SMITH, K.H. and M.P. Spencer. 

Doppler indices of decompression sickness: their evaluation and use. 
Aerosp. f.lled. 41: 1396.I<KlO; Dec. 1970. 
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The Doppler ultrasonic bubble detector was used to examine decompression related bubble formation in 
domestic sheep. Cuff·type ultrasonic probes placed on the anterior vena cava, pulmonary artery, posterior 
vena cava and the femoral vein showed bubbles to appear in that order following decompression insult. From 
information obtained, theoretical surfacing tissue gas supersaturation values (M) were calculated for a nine 
compartment model with half times ranging from five to 240 minutes. Doppler indices of decompression 
sickness in animals appeared identical to changes observed from visible bubbles in physical systems and 
continued to be present in the animal 72 hours after insult. The Doppler system appeared to be a safe, 
applicable and accurate means of detecting decompression sickness prior to symptoms. (Authors' abstract) 

1470. 
SMITH, P.F., R. Howard, M. Harris and D. Waterman. 

Underwater hearing in man: II. A comparison of temporary threshold shifts induced by 3500 
Hertz tones in air and underwater. 

U.S. Nav. Submar. Med. Cent., Rep. SMRL 608, 4p. Jan. 15, 1970. 

The problem was to explore the upper limits of useful hearing by underwater swimmers. Man's underwater 
hearing threshold at 3500 Hertz is about 70 decibels higher than his threshold in air. This study shows that a 
similar difference exists in the ability of 3500 Hertz pure tones to produce temporary threshold shifts in the 
two media. These findings contribute to the determination of the characteristics of underwater hearing in 
man. (Authors' summary) 

1471. 
SMITH, P.F., M.S. Harris, J.S. Russotti and e.K. Myers. 

Effects of exposure to intense low frequency tones on hearing and performance. 
U.S. Nav. Submar. Med. Cent., Rep. SMRL 610, 4p. Jan. 26,1970. 

Groups of men were exposed for a 24-hour period to either 70 Hertz tones at 112.8±10 dB re .0002 
dynes/cm 2 or 300 Hertz tones 113.4±3 dB re .0002 dynes/cm2 . During the exposure, performance on a 
sensory-motor task ("RATER") was tested penodically, and auditory threshold shifts were measured. No 
decrement in RATER performance was noted for either group. Temporary Threshold Shifts were moderate 
except for one subject. The general behavior of the groups and statements made during informal interviews 
indicated that similar exposure conditions would be well tolerated on a routine baSIS. These findings contrib
bute to the generalization of noise exposure standards incorporated in the Navy's Hearing Conservation 
Program and are directly applicable to the assessment of the habitability of specific ships' compartments. 
(Authors' abstract and application). 

1472. 
SMITH, T.e. and J. Rankin. 

Pulmonary diffusing capacity and the capillary bed during Valsalva and Muller manoeuvers. 
J. App!. Physio!. 27 :826-833; Dec. 1969. 

SIngle breath diffusing capacity, during maximal Valsalva and Muller manoeuvers and open glottis breath
holding, shows that the respIratory gymnastics cause conSiderable chaDges in alveolar gas exchange. At an 
alveolar oxygen tensIOn of 120 torr diffUSIng capacity was 35 ml min -1 torr -1 dunng Muller breath-holding 
of from five to 20 sec. DiffUSIng capacity tended to fall sligh tly during open glottiS breath holding, from 36 to 
32. DiffUSIng capacity fell progressively dunng Valsalva breath holds, from 36 ml mIn -1 torr-I at five sec to 
25 at 20 sec. Pulmonary capillary volume changes considerably IndicatIng out-of-phase changes In nght and 
left ventricular stroke volumes. The Muller manoeuver caused an early 20% Increase In capillary volume and In 
the Valsalva a bnef imtIal nse followed by a progressive decrease of nearly 50% by 20 sec. Oxygen uptake 
measurements and cardiac cathetenzatlOn showed that phasic changes In right and left ventricular outputs are 
suffiCiently rapid and large to proVide a Simple hemodynamic explanatIOn of the capillary volume changes. 
(Authors' abstract) 

1473. 
SMOLIN, V.v. et a!. 

Combined effect of inert gases under pressure on man. 
In: Hyperbanc epilepsy and narcosis, p.56-66. Washington, D.C., JOIDt Publications Research 

SerVice, Nov. 4, 1970. 
(JPRS 51,714) 

Ten InvestigatIOns were conducted on four te,t subjects for the complex effect of mtrogen, argon, and helIum 
w,ed In the compOSitIOn of three- and four-component resplfatory mixtures at total pressure of 9, 16, and 
17.5 atmospheres The studies show an IntenSificatIOn of Initial symptoms and narcosIs dunng the 'Imul
taneous effect of 4 atmospheres of mtrogen and 3.5 atmospheres of argon on the orgamsm. The simultaneous 
effect of 5 atmospheres of mtrogen and 12 atmospheres of helIum produces no apparent IntenSificatIOn of 
narcosIs (Author) (Aerosp. Med. BIO!.) 
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1474. 
SMOLIN, V.V. 

D~ta on the n.arcot!c effect of increa~ed pressures of nitrogen, argon, and helium on man. 
In. Hy~erbanc epilepsy and narCOSIS, p. 5-25. Washington, D.C., Joint Publications Research 

ServIce, Nov. 4, 1970. 
(JPRS 51,714) 

The investigations were conducted in a recompressIOn chamber in which the pressure was increased WIth 
compressed air. The test subjects were placed in the apparatus and breathed a mixture of oxygen and one of 
the inert gases. A multichannel electroencephalograph and a special device for study of conditioned reflex 
activity were used in the experiments. The studies show that initial shifts and disorders of higher nervous 
activity and EEG changes have a umdirectional character and are regularly mtensified with an increase of 
pressure. The effect of increased mtrogen and argon pressures on the following disorders of higher nervous 
activity are reduced ability to do intellectual work, disorder of the fine coordination of hand movements, 
weakening of memory and attention span, changes in conditioned reflex motor activity, and reductIOn in 
distinctIOn of auditory signal frequency. Changes in EEG patterns were revealed in a reductIOn of the 
amplitude and mdex of the alpha-rhythm and an increase in Its frequency. (RB) (Aerosp. Med. BioI.) 

1475. 
SOBEL, H., M.J. Hewlett, F. Hariri and R.S. Pogrund. 

Skin composition following exposure of mice of a hyperbaric oxygen-nitrogen mixture. 
Proc. Soc. Exp. BioI. Med. 129 :69-91; Oct. 1968. 

[In order to determme whether the effects of premature agmg can be mduced by hyperbanc oxygenation] 
mICe were exposed to 23 cycles each consisting of compressIOn at 45/in2 m an aIr-oxygen mixture contammg 
27% oxygen for 72 hr followed by four days of recovery. The skm was analyzed for salt-soluble, aCid-soluble, 
and insoluble collagen, hyaluromc aCid, chondrOitin sulfate, and fluorogemc material. Growth was less than 
that of the controls. There was 25% less salt-soluble collagen and 20% more fluorogemc material but the other 
values did not differ sigmficantly from that expected on the basis of size. (Authors' summary) 

1476. 
SOBEL, H. 

Protein metabolism during exposure to hyperbaric oxygen. 
Proc. Soc. Exp. BioI. Med. 132(1):314-317; 1969. 

Mice were exposed to compression with 3 atm. (reI.) of an air O2 mixture containing 27% O2 for 72 hr. They 
were injected WIth III CI of 14C_lysm at the mitIatIon, 24 and 48 hr after compression was started. The 
counts per minute and specific activity were 10, 13, and 14% greater than that of the controls in the three 
groups. This appeared to be related to reduced food intake rather than any speCific effect on N metabolIsm. 
(GAH) (©BA) 

1477. 
SOBEL,H. 

Follow-up on mice exposed to 1.08 ATS of oxygen in nitrogen for a substantial portion of 
lifespan. 

Aerosp. Med. 41 : 524-525; May 1970. 

Male mice were exposed to 24 cycles each conslstmg of compression at 45 Ibs/m2 m an au-oxygen mixture 
contaming 27% oxygen for 72 hours followed by four days of recovery. The compression cycles were 
discontinued and the mice were observed for 250-390 days following the completIOn of the last exposure. 
There was no obvious adverse affect on mortality, growth, and nitrogen content as compared With the 
controls. Nor were there differences m the contents of hyaluromc aCid and collagen in the skm, such changes 
bemg antiCipated If agmg had been accelerated, not was there any difference m the fluorescence of the 
collagen. (Author's abstract). 

1478. 
SOBOL, 8.J., C. Emirgil, P. Goyal and F. Garcia. 

The smgle breath carbon diOXide washout test. 
Amer. J. Med. Sci. 257:140-151; Feb. 1969. 

A new test of respiratory function, the smgle breath carbon diOXide washout test, IS descnbed. This test 
obViates the need for detailed mstructIons to the subject as well as speCific ventilatory maneuvers of max
Imum effort. All that is reqUIred IS normal respIration mto a mouthpiece. The test is performed repldly and 
requires no gas cylinder. As such, It is Ideal for screenmg or survey work where the interest and performance 
of the subject IS uncertam. Good differentiatIOn of patients With pulmonary disease from normal subjects was 
achieved by thiS test. (Authors' summary). 
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1479. 
SOKOLKOV, V.1. 

Some peculiarities of external respiration and energy expenditures during orthostatic tests 
before and after 18·hours immersion experiment. 

Space BioI. Med. 4(4):73-82;Oct. 1970. 
(JPRS 51,641) 

External respiration, metabolism and energy expenditures were studies during orthostatic tests before and 
after an 18-hour immersion experiment Tilt tests at an angle of 90° were performed for 15 minutes. The 
subjects were classified into two groups on the basis of orthostatic tolerance. The first group included 
individuals with a high tolerance and the second included those with a reduced tolerance (regularly developing 
orthostatic collapses). During tilt tests the subjects in the second group exhibited statistically significant 
increases in pulmonary ventilation, oxygen consumption, release of carbon dioxide, and energy expenditures 
in comparison with subjects in the first group. (Author's abstract) 

1480. 
SOKOLYANSKY, I.F., Yu F. Gerya, A.1. Zaplatkina and V.D. Yankovsky. 

Deyaki pokazniki funksional'nogo stanu organizmu pri utoplenni i pid chas reanimatsii. 
[Some characteristics of the functional state of the organism during drowning and reanima

tion] . 
Fiziol. Zh. (Kiev) 3:326-329; 1970. 

The changes were traced of oxygen tension in arterial blood and skeletal muscle, of blood pressure, respira
tion, body temperature concentration of the hydrogen ions m blood and other indices of the organism 
functional state during the drowning of dogs in salt water and their following reanimation. Clinical death, 
coming from the last movement of the thorax, lasted from nine min 36 sec up to 21 min. Reanimation of the 
drowned animals was carried out by the method of artificial blood circulation according to S.S. 
Bryukhonenko, or according to a variant of this method, using a pump of autojection and a donor (living 
organism). The difference is shown in the dynamics of P02 changes in arterial blood and skeletal muscle. It 
decreases in blood quicker than in the muscle when submerging an animal into water at the same time during 
reanimation, after prolonged clinical death, P02 in the skeletal muscle reaches considerable values with 
recovery of respiration and heart activity, if the blood flow rate is higher than 100 ml/kg/min. Data are 
obtained evidencing for a relatively qUick liquidation of blood acidosis, as well as for thermogenesis intensifi
cation. After switching off the extracorporeal blood circulation, as a rule the free oxygen concentration in the 
muscle drops. It might be a reason for putting the reanimated animals into conditions of the elevated oxygen 
pressure. (English summary) 

1481. 
SOMERS, A.L. 

Anatomy of the Cachalot Diving System. 
J. Ocean Technol. 3:51·56; Oct. 1968. 

The Cachalot-8S0 DIVing System IS comprised of (1) a Deck Decompression Chamber (DOC), (2) a Submers
ible Diving Chamber (SOC), (3) a master control station (gas shack), (4) a dive control station (radiO shack) 
and (5) a support module. The DOC contains two main diving compartments and an entrance lock. It is 
described in some detail as to furmshmgs, heatmg, air conditionmg and humidity control, carbon dioxide 
removal, plumbing, BIB system, and commumcations. The umbilical that connects the SOC and the DDS 
consists of a bundle of five hoses - for the gas supply, hot water supply, commumcation, power, and a 
pneumofathometer. The diver's umbilical conSists of a gas supply hose, a water supply hose, and cables for 
measuring CO2 and for commumcation. The breathmg eqUipment was semi-closed circuit at time of writing, 
but expected to be changed to the more effiCient and economical closed CirCUit shortly. ThiS would elimmate 
need for the gas supply hose, smce all the gas could be stored m cylinders mounted on the SOc. The diver will 
carry a CO2 canister, breathmg bags, a small emergency bottie, and a Krasberg oxygen sensor and control 
unit. The SOC diver heatmg system IS descnbed. The gas shack con tams (1) Krasberg O2 mom tor and control 
umts, gas analysis equipment, depth readout and recordmg equipment, and outo decompressor system. The 
radiO shack contams (1) commumcatlOns, (2) diver momtors, (3) surface dlVlng mamfold, and (4) closed 
CIICUlt TV. The support module contams the DlUrene heatmg system, the high pressure alI compressor, 
emergency air supply cylinders, gas transfer pump, and alI condltlomng umt It can be operatIOnal wlthm 
eight to 12 hours of arnval. (MFW/BSCP) 

1482. 
SONG, S.H., W.K. Lee, Y.A. Chung and S.K. Hong. 

Mechanism of apneic bradycardia in man. 
J. Appl. Physiol. 27(3):323-327; 1969. 
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The heart rate response to apnea was studied in human subjects under various conditions to elucidate the 
mechanisms underlying the development of diving bradycardia. The degree of bradycardia was independent of 
posture related to the level of body submersion, proportional to the lung volume, and a function of the 
intrapleural pressure. The bradycardia was potentiated by submelSlon of the face alone and inversely propor
tional to the water temperature. Feet submersion did not potentiate bradycardia. Forearm blood flow was 
reduced to a similar extent in both face and feet immersion. On the basis of these findings a multiple factor 
theory for the development of diving bradycardia is presented. (©BA) 

1483. 
SONNENSCHEIN, R.R. 

Symposium on recent progress in fundamental physiology of diving. 
Eur. Sci. Notes 25:292-293; Sept. 30, 1971. 

This symposium was held m Marseille on July 23-24, 1971 under the chairmanship of Dr. Karl E. Schaeffer 
and the local direction of Professors J. Cornol and J. Chouteau. The first seSSIOn, on diving bradycardia, was 
led by Dr. P.E. Paulev of Copenhagen; papers were read by A.B. Dubois, S.B. Stromme et al. A session on the 
limiting factors of breathhold diving followed during which papers were read by A.B. Craig, T. Yokayarna, 
S.K. Hong, K.E. Schaefer and R. Sciarh. Most of the remainder of the symposium was devoted to the effects 
of pressure on physical and cellular mechanisms, on respiration and on performance; papers were read by D. 
Doell, R.R. Martin, W. Sterk, J.Y. Salzano, J. Yorosmarti, B. Broussole and J. Chouteau. There were also 
papers on the effects of high pressure on a range of physiologICal variables, inert gas exchange and the 
nitrogen problem. It is hoped that the proceedings will be published by the Marseille University Press. The 
forthcoming meeting on Underwater Physiology to be held in the Bahamas in August 1972 was announced. 
(MFW/BSCP) 

1484. 
SOSS, S.L. 

Sensorineural hearing loss with diving. 
Arch. Otolaryngol. 93:501-504; May 1971. 

Sensorineural hearing loss was assOCiated With skin diving m three men. There appeared to be similarities 
between losses due to barotrauma and nOise in one case, suggestmg that perceptive losses With diving may not 
follow a single pattern. There seem to be two types of mechanisms here. One involves a severe or near total 
loss of hearing similar to two cases described by Simmons. The other mimics losses due to acoustic trauma. 
Patient one developed a complete loss then went on to recover to a symmetrical noise type of loss - again 
suggesting a different mechanism at work than with patient three. Treatment of all patients included steroids 
and vasodilators but effectiveness cannot be evaluated here. Perhaps a dip in hearmg at 4,000 to 6,000 Hz 
may suggest that some patients should not dive or should be followed similarly to those with repeated 
exposure to acoustic trauma. (Author's abstract and comment) 

1485. 
SPAUR, W.H. and E.T. Flynn. 

Swimmer support system diving procedures and tables. 
U.S. Navy Exp. Diving Unit, Rep. NEDU-RR-1O-71, 11 p. Aug. 17, 1971. 
(AD 728,759) 

Diving tables and procedures are presented for use with swimmer delivery vehicles and open circuit, seml
closed Circuit and closed circuit underwater breathing apparatus. (Au thor) (G RA) 

1486. 
SPENCER M.P. and Y. Oyama. 

Pulmonary capacity for dissipation of venous gas emboli. 
Aerosp. Med. 42:822-827; Aug. 1971. 

Nme unanesthetized sheep With chromcally implanted ultrasonic Doppler flow probes on pulmonary and 
brachiocephalic arteries were subjected to experimental intravenous injections of oxygen, nitrogen and carbon 
dioxide. Three different rates of injection (0.03 cc/Kg/min and 0.09 Kg/min and 0.15 cc/Kg/mm) were used 
for 30 minutes each. Findmgs included tranSIent and moderate elevation of right ventricular pressure, de
crease in pulmonary blood flow and diminished arterial P02 . The degree of these vascular and respiratory 
changes was dependent on the kind of dosage of gas used. Bubble Signals on the brachiocephalic artery were 
detected m one out of five oxygen and three out of five nitrogen mJections at the 0.15 rate. Carbon dioxide 
had the least effect and did not embolize the systemic circulation. Because of absence of clmical signs and 
plateauing of effects, it was concluded that the effects of continuous venous gas embolization at these doses 
can be tolerated and are reversible. (Authors' abstract) 
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1487. 
SPERATI, G. and Moratti, M. 

Considerazioni su alcuni problemi di audiologia subacquea. 
[Considerations on some problems of subaquatic audiology] . 
G. Ig. Med. Prevo 11:60-63; Jan./June 1970. 

The author begins with some general remarks on subaquatic acoustics, briefly treating the frequency, speed, 
absorption, reflection and refraction of the sound-wave in water, as affected by temperature, pressure and 
salinity. He then considers the perception of sound by the human ear, and the effects of the medium on the 
perception of frequency (pitch) and intensity. Concerning the question of the transmission of sound from the 
water to the cochlear receptors, the author believes that the sound wave must follow an osteo-tympanic path, 
and as evidence for this view, cites: (1) the fact that the eardrum is in immediate contact with the trans
mitting medium (water); (2) the smaller alteration in the perception oflow tones (as opposed to higher tones) 
corresponding to a shift in the frequency of resonance of the middle ear itself, due to the increased mass 
(water, rather than air) in the outer ear; and (3) the localization of sound sources, which is dependent on the 
physical differences which the sound stimulus presents to the two eardrums, and especially on the difference 
in the times of arrival of the acoustical stimulus at each ear. (MEH/BSCP) 

1488. 
SPERLING, D.R. 

Hyperbaric oxygen toxicity in newborn and developing mice. 
J. Appl. Physiol. 29:472-474; Oct. 1970. 

Toxicity of oxygen under high pressure (50 psig) was found to be markedly less in newborn and growing mice 
than in adults. Severity of lung damage, severity of convulsions, and length of seizures increased with age, 
while length of survival and the interval between compression and onset of convulsions decreased. These 
parameters approached the adult level by the time the mice were 21 days old. No correlation with weight was 
found, and degree of lung damage was not related to severity or even occurrence of seizures. (Author's 
abstract) 

1489. 
SPITZER, H.L., G. Sachs and L.C. Clark, Jr. 

Fluorocarbon effects on tissue metabolism. 
Fed. Proc. 29:1746-1750; 1970. 

Fluorocarbons are capable of dissolving large quantities of oxygen and are therefore potentially useful for 
liquid-breathing. A study was undertaken using female mice injected with 32 p04, either swimmmg (controls) 
or totally immersed in fluorocarbon liquid. Mice were sacrificed and various organs removed to determine 
isotopic inco~oration into phospholipids, ATP, and nucleic aCids. The most striking finding was the marked 
reduction of 2P04 incorporation into phospholipids. The effect is not reflected by all enzyme systems or 
tissues equally. The data show a consistent decrease in 32P04 into the leCithin of all tissues. Also metabolism 
of kidney and brain is affected more than other organs. The effect of fluorocarbon emulsion on H+ transport 
by in vitro gastric mucosa of the guinea pig showed adequate oxygenation of the parietal cell at 700 mm 
partial pressure O2, a markedly raised aCid rate and a greatly mcreased short-cirCUit current, Isc. (CWS/BSCP) 

1490. 
STANDFUSS, K. 

Die auswirkung der physiologischen Anderungen des Ventilations-Perfusionsverhaltnisses in der 
Zeit auf den funktionellen Totraum. 

[Variations of the ventilation-perfusion ratio during the respiratory cycle and their effect upon 
physiologic dead space] . 

Pfluegers Arch. 317:198-227; 1970. 

Physiologically occumng VariatIOns of the ventIlatIOn-perfusion ratio (V./Q.) Within the respiratory cycle 
must mfluence phYSIOlogic dead space (Vn). To get support to thiS hypothesis, I.e to determine the magnI
tude of Vn variatIOns mduced by time-dependent factors and to separate them from variatIOns arising from 
regIOnal mequalitIes of V./Q., both theoretical mvestIgatlOns and expenmental work have been done. The 
relatIOnships between alveolar PC02 and the Variables mfluencmg alveolar PC0 2 m the UnIformly ventilated 
and perfused lung ("Ideal") have been outlmed resultmg in equations for inSpIratIOn, expIration and apnea. 
The vanables and Vn were measured m several different steady states In man. ExperImental data made It 
pOSSible to calculate the minImum Vn m the Ideal lung, and to compare It With the actually measured Vn. 
The most Important findings are' (I) Vn calculated for Ideal lungs does not SignIficantly differ from meas
ured values m all types of ventIlation IVestlgated In detail, the pronounced Increase of Vn observable In large 
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tidal volumes ventilated with expiratory passes, the slImlanty of VD to the sum of anatomic and mechanical 
dead space in tidal volumes up to 900 cc in the absence of ventilatory pauses, and the impressive reduction 
(to zero or less) of VD in large tidal volumes ventilated With inspiratory pauses, are mamly to be attributed to 
a different time course of alveolar PC02. (2) At rest PC02 may vary from 2.5 to nearly 30 mm Hg during the 
respiratory cycle and alveolar PC02 during expiratIOn may rise at a rate of 3.5 mm Hg/soe. (3) In case of 
ventilatory pauses there is no instant during expiration at which alveolar PC02 equals and can equal PaC02 . 

Results are in contrast to the assumption of significant regional differences of V/Q in the healthy human lung. 
It is by no means permissible to interpret the variability of VD as the only consequence of such regional 
differences. (English summary) 

1491. 
STANFORD, T.D. 

Scuba Mark II. 
In: Equipment for the working diver. Symposium proceedings, February 24-25, 1970, 

Columbus, Ohio, p. 213-227. Washington, D.C. Marine Technology Society, 1970. 

The scuba MK II MOD 0 is an umbilical fed semi-closed CirCUit breathing apparatus With self-contamed 
emergency "come home" bottles. It was designed for dIVmg out of the Navy's Deep Divmg Systems on 
excursions as deep as 1,000 ft for as long as four hours. To accomplish thiS, it has a low profile, Improved 
breathing characteristics, Simplified maintenance, and a bUilt-m heating system. The paper concludes With a 
qUick descnption of the major problem areas encountered m the development of the MK II MOD 0 and lists a 
few of the areas where advances m the state-of-the-art are still required. (Author's abstract) 

1492. 
STANG, Paul R. and E.L. Wiener. 

Diver performance in cold water. 
Hum. Factors 12:391-399; Aug. 1970. 

Twelve expenenced divers repeatedly performed several representative underwater work tasks for 90-mm. 
sessIOns at water temperatures of 50°, 60° and 70°F. Time to complete the task was the primary performance 
measure; choice reaction time, with mental anthmetIc as loading task and four phYSIOlogical measurements 
were also recorded. The subjects worked m six and one-half ft of water wearing full 3/16 In. thICk wet SUitS 
and scuba equipment. Performance on all tasks except mental arithmetic tended to decrease as water tempera
rure decreased. Most performance measures also showed a Significant decrement over time and a Significant 
time-by-temperature interaction. The general trend in performance measures was also reflected m several of 
the physiolOgical measurements. (Authors' abstract) 

1493. 
ST ARCHA, L.1. 

VJiyanie dykhaniya kislorodom na davlenie v tsentral'noi arterii setchatki. 
[Effect of breathing oxygen on the pressure in the central retinal artery] 
Voennomed. Zh. (7):63-65; July 1970. 

Ophthalmodynamometric srudies of divers breathmg pure O2 have shown that breathing O2 at normal 
atmospheric pressure causes an increase in systolic and diastolic pressure in the central retmal artery The 
mcrease in the retino-brachial coefficient during O2 breathing indicates a moderate regional mcrease m 
pressure in the cerebral vascular system. (AMH) (©BA) 

1494. 
STEGEMANN, J. and U.Tibes. 

Der Einfluss von Atemanhalten im Wasser und Tauchen nach korperlicher Anstrengung auf die 
Herzfrequenz beim Menschen. 

[The influence of breath holding in water and diving after exercise on the heart rate in man] . 
Pflueger Arch. Ges. Physiol. 307-R92. 1969. 

Abstract only. Entire item translated: Physically trained and untrained subjects were reqUired to dive to a 
depth of one meter or hold their breath at the surface of the water after pnor exercise of varymg intenSity. 
The effect of such behavior on the heart rate was srudled. The results showed that In all cases (I.e. for both 
groups of subjects, for both diving and breath-holding, and at all exercise levels), there was an abrupt decrease 
in heart rate after an approximately 20 sec. long latent period. On diving, a minimal rate of about SO/min was 
achieved, independent of the initial heart rate, which ranged between 70 and ISO/min. After divmg, it 
increased again after another 20 sec. long latent period and again reached substantially the same initial value 
as before diving. The reaction of the heart rate during breath-holding at the water surface under otherwise 
similar conditions was substantially the same as for the case of diving; however, the final bradycardia was 
weaker. (TU/BSCP) 
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1496. 
STEPHAN, C.R. 

Education to prepare for man's progress into the sea. 
In: Progress into the sea. Transactions of the Symposium 20-22 October 1969, Washington, 

D.C., p. 27-34. Washington, D.C., Marine Technology Society, 1970. 

An overview is presented of the available paths for education and training for "Man's Progress into the Sea" 
from on-the-job training of marine aides to doctoral programs in ocean science and engineering. A primary 
objective of the presentation is a request to the audience to critically review the programs presented to insure 
that they meet the requirements of the students' overall educational program, his ultimate employer, his 
profession and the society in which he will live. It includes an invitation for recommendations for appropriate 
changes and improvements in the educational programs presented. The undergraduate and prospective grad
uate ocean engineering programs at Florida Atlantic University are reviewed in detail in light of the above 
objectives. (Author's abstract) 

1497. 
STEPHENS, R.W.B. 

Underwater acoustics 
London, Wiley-Interscience, 1970. 269 p. 

A technical, well written and documented book written by eight scientists The chapters are: The sea as an 
acoustic medium, RW.B. Stephens; Normal-mode methods in propagation of underwater sound, A.O. 
Williams, Jr.; Scattering from the sea surface, H. Medwin; An introduction to acoustic exploration, W.F. 
Hunder; Acoustic echoes from targets under water, R.W.G. Haslett; The non-linear interaction of acoustic 
waves, V.G. Welsby; Underwater instrumentation, n.M.J.p. Manley; and Audio communication between free 
divers, B.Ray. This last chapter is the only one reviewed as being of primary interest to medically oriented 
individuals. (CWS/BSCP) 

1498. 
STERK, W. 

Diver and underwater breathing apparatus: A lungmechanical study. 
Nederl. Mil. Geneesk. 23:322-356; Sept./Oct. 1970. 

In this study the breathing resistance of a semi-closed circuit self contained underwater breathing apparatus, 
as well as the influence of this apparatus on the lungmechanics of the diver are investigated. AJI measurements 
were done with the diver at rest, as the factor 'exercise' will be introduced in future experiments. The trials 
have been performed in a compression chamber with a dry and a wet compartment. In the first place 
researches were made into the diver's lungmechanics without the breathing apparatus, on the surface and a 
simulated depth of 50 meters in the dry compartment. After that, diver and apparatus were studied together 
in the wet pot, m shallow water and agam at a sunulated depth of 50 meters ..... Flow-resistive and elastic 
resistance of the apparatus were smaller in upright than in prone positIOn, due to the hydrostatic forces. At a 
Simulated depth of 50 meters there was only a moderate mcrease in the flow-resistance of the set. For the 
diver with set, a marked decrease of the pulmonary compliance was found, m prone as well as m upright 
position. A significant gradual decrease of the compliance in time could be established m prone pOSItion, but 
not in upright position. The pUlmonary resistance was largely mcreased, but more in prone than in upright 
position. The pUlmonary work of breathing reflected the changes in resistance and compliance. The changes 
m the lungmechanics of the diver, while divmg with the set, are furthermore demonstrated by recordmgs of 
the quasistatic pulmonary compliance curves, which support the data extracted from the dynamic measure
ments. From these curves It can be seen that dunng dlvmg' the vital capacity IS decreased; the expuatory 
reserve volume IS decreased; there must be pulmonary vascular enlargement, more. m prone than ill upright 
pOSitIOn; breathmg occurs at a level With dyskineSia. The results of this study prove, that It is wrong to 
measure the reSistance, also measured m the dry, m order to give predictions about the behavIOur of the 
mechaniCS of breathmg of the unity of "diver With set" m the natural environment, that IS to say' under
water. It IS felt that the approach m thiS study Will give nse to a better understanding on thiS subject and that 
It might be a help m the construction of unproved underwater breathmg apparatus. (From author's summary) 

1499. 
STERLING, G.M. 

The mechanism of decreased speCific alfway conductance In man during hypercapma caused by 
inhalatIOn of 7% CO 2 • 

Clin. Sci. 37:539-548; 1969. 

Auway resistance and thoraCIC gas volume were measured m a constant volume whole body plethysmograph 
before, dunng and after mha!atlon of 7% CO 2 m 30% O2 by eight Donna! subjects ReSistance was converted 
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to its reciprocal airway conductance and results expressed as changes In the ratio of airway resistance to 
thoracic gas volume, or specific conductance. During inhalation of 7% CO 2 , end-expired PC02 rose to 55-6 
mm g and specific conductance fell by 14%, rising to control values of breathing aIr again. Atropine and 
orciprenaline caused a rise in resting specific conductance, which suggests that there was no significant 
j3.adrenergic bronchodilator activity in the present subjects at rest. After the administration of atropine, 
orciprenaline and propranolol hypercapnia caused a mean fall in specific conductance of 23%, 27% and 17% 
respectively. It is concluded that hypercapnia causes an increase in airway resistance probably due to narrow
ing of the larynx and upper airways, rather than to bronchoconstriction. (Au thor's abstract) 

1500. 
STEVENS, R.C., Jr. 

The lock-out submersible. A new dimension for working diver. 
In: Equipment for the working diver. Symposium proceedings. February 24-25, 1970 

Columbus, OhIO, p.403-424. Washington D.C., Marine Technology Society, 1970. 

Man-in-the-sea has been a well used phrase In the oceanographic commumty for several years, prImarily 
connotIng development of man's ability to lIve In the sea. Unfortunately, the development of man's ability to 
do useful work in the sea has not kept pace with diving technology. This paper deals With a tool which 
upgrades man's capability to do useful work in the sea' the diver support vehicle, or lock-out submarIne, as It 
IS more commonly known. Areas to be covered are first, the needs and abilities of a diver support vehicle, 
second, the interrelation of divers, the submersible decompression chamber (SOC), and the submersible' the 
IndiVidual capabilities of each and the sum of the capabilities of the combIned systems; thud, operational 
development problems, and techmques are discussed including power and lIfe support; fourth, the operational 
history of the lock-out submersible IS touched on With specific coverage of commercial applications; and 
finally, thumbnail prognosIs of the future of the lock-out submersible IS presented. (Author's abstract) 

1501. 
STEWART, J.L. 

Speech in helium: theory and measurements. 
Los Altos, Cal., Santa Rita Technol., Inc., Final Rep. on N00014-68-C-0405, 89 p. Jan. 1971. 
(AD 726,250) 

The distortions of speech In a helium breathIng mixture are analyzed With the aid of an analog ear having time 
resolution sufficient to reveal temporal details of neural volleys as are produced by IndiVidual glottal pulses. 
EXistence of environmental nOise IS generally presumed and perceptual cues of prImary and secondary kinds 
are discussed. A moderately comprehensive theory for auditory perception is presented which is particular
ized to speech in both normal and helium-oxygen breathing mixtures. Analog ear patterns for charactenstlc 
speech sounds are provided. The several existing techniques for helIum speech correction are reviewed. Due to 
exceSSive weakenIng of second fonnants in helium concentrations greater than 80%, and certain other factors, 
it IS concluded that no scheme yet proposed IS lIkely to be satisfactory In a practical noisy envlfonment. Some 
hope does remain for whispered speech and vOiced speech which IS converted to a whisper fonn. Otherwise It 
may be necessary to intervene in the speaking system so as to acquue prIncipal speech cues by indirect means. 
(Author's abstract) 

1502. 
STEWART, J.R. 

A touchy situation. 
Mar. Technol. Soc. J. 4:53-54; May/June 1970. 

The author emphaSizes the Importance to a diver of the sense of touch, which IS often the only one of hiS 
senses that remaInS useful when visibility and acoustical conditions are unfavorable. He cites several instances 
In which divers have saved themselves from being fatally trapped by feeling thelf way out of a dangerous 
SituatIOn. It is advised that divers acquaint themselves thoroughly With thelf tools from the aspect of touch 
before they attempt to use them underwater. (MFW /BSCP) 

1503. 
STINSON, J.M. and J.L. Mattsson. 

Tolerance of rhesus monkeys to graded increase in environmental CO2 : serial changes III heart 
rate and cardiac rhythm. 

Aerosp. Med. 41 :415-418; Apr. 1970. 

The present study was deSigned to determIne tolerance limits to, and changes In heart rate produced by, more 
gradual Increases In CO 2 as might occur In an enclosed envlfonment With a malfunctlomng CO 2 removal 
system. Six unanesthetized rhesus monkeys were exposed to increments of 7.5, 15, or 30% CO 2 /hr. at 
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ambient pressure (4300 ft. elevation), oxygen tension and temperature in an environmental chamber. An 
initial increase in heart rate from ambient air to 10% CO2 was followed by a marked decrease in rate to 
35-40% CO2 , and fina\1y a slight rise in heart rate to ~O% CO2 . Respiratory rate roughly paralleled heart rate. 
Mean rectal temperature decreased an average of 5 C between room air and 60% CO2 . Animals could be 
returned slowly (1-2% CO2 /min.) to room air after exposure to as much as 60% CO2 concentrations in excess 
of 60% with the ecg exhibiting asystolic arrest. These findings indicate that tolerance limits to acute hyper
capnia may be greater than previous predictions. (<&HA) 

1504. 
STRAUB, P.W. and A.A. Buhlmann. 

Reduction of blood volume by voluntary hyperventilation. 
J. Appl. Physiol. 29:816-817;Dec. 1970. 

A 2().min. voluntary hyperventilation, documented by the typical arterial blood gas changes, led to an 
increase of pulse rate, a 5.6% decrease of the plasma volume (amountmg to an average of 150 m\) and to a 
5.2% increase of the serum protein concentration. These changes were statistically significant not only as 
compared to the indIvidual values before hyperventilation, but also m comparison with the corresponding 
changes observed in a control group of seven normal individuals without hyperventilation. These circulatory 
effects of hyperventilation may playa role in the recently observed hypovolemia of status asthmaticus and in 
other conditions occaSIOnally or usua\1y associated with hyperventilation. (Authors' abstract) 

1505. 
STRAUSS, M.B. 

Mammalian adaptations to diving. 
U.S. Nav. Submar. Med. Cent., Rep. SMRL 562, 31 p. 1969. 

ThIS tlIesis IS a comprehensive review of the literature dealing witlI mammalIan adaptations to diving. Respira
tory and cardIovascular changes are partIcularly emphasized. OtlIer subjects pertaimng to diving adaptations, 
such as fluid conservation, temperature maintenance, propulsion, underwater vision, and navigation are also 
included in tlIe dISCUSSIOn. This review suggests tlIat tlIere is a remarkable integration of tlIe adaptations and 
acclimatIzations mvolved in the breath-hold diving response. On tlIe basis of tlIese studies, a new pathophysi
ological mechamsm for understanding tlIe etiology of decompression sickness in presented in the conclusion. 
In addlton, applications of responses associated witlI diving to clinical medicine and prediction of diving 
performance are discussed. Wherever possible, comparison of human breath-hold divers to aquatic mammals is 
made. (©BA) 

1506. 
STRAUSS, M.B. and P. Wright. 

A diving casualty suggesting an episode of thoracic squeeze: a case report. 
U.S. Nav. Sub mar. Med. Cent., Rep. SMRL 584, 6 p. June 18, 1969. 

An expenenced underwater demolItIOn team dIver, performing deep breath hold dIves in 80 feet of water, was 
observed by hIS fellow diver to be floatmg face up at about 40 feet. Immediately, he was brought to tlIe 
surface, gIven artIfIcial respiratIOn and conservative care, but not recompression. He gradually deterIorated 
under hospItal care and died 10 tlIree hours. ThIs fatality is conSIdered to be due to thoracic squeeze since tlIe 
autopsy fmdmgs were characterized by pulmonary congestion and edema, interstItial and intra-alveolar hem
orrhage. The mformatlOn presented in this report should be gIven wide disseminatIOn among diving enthUSI
asts to make tlIem aware of the potential danger of tlIoracic squeeze as well as to physicians and divmg 
supervIsors who may be presented with responSIbility for tlIlS type of dIving casualty. (CWS/BSCP) 

1507. 
STRAUSS, M.B. 

PhYSIOlogical aspects of mammalian breath-hold diving: A review. 
Aerosp. Med. 41 : 1362-1380; Dec. 1970. 

The subject of the phYSIOlogIcal aspects of mammalIan breath-hold dlvmg IS necessarIly a large one Several 
revIews of the respIratory and cardIOvascular adaptatIons m dIVmg vertebrates are noted m tlIe dIVmg lItera
ture. However, no attempt at mtegratmg the other adaptatIOns and adjustments related to breath-hold divmg 
wltlI the respIratory and cardIOvascular changes IS apparent to tlIlS mvestIgator. ThIS revIew IS an attempt to 
do so. Over one hundred and fifty references are reVIewed Such confusing subjects as how aquatIc mammals 
aVOId tlIoraclc squeezes and decompressIOn SIckness are explamed. In addItIon dISCUSSIOns of respIratory 
accommodatIOns, cardIOvascular adjustments, flUId con~ervatIOn, temperature mamtenance, propulSIOn, and 
VISIOn In the aquatIc enVIronment are presented 10 thIS revIew Four tables and three charts are Included to 
amplIfy thIS matenal The conclUSIOn dIscusses several potentIally practIcal applIcatIOns of tlIlS matenal. 
These Include the understandIng and treatment of decompressIOn SIckness, applIcatIOns to non-dIVIng clImcal 
medIcal condItIOns, and predIctIOn of dIVIng performance. (Author's abstract) 
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1508. 
STRAUSS, M.B. and P.W. Wright. 

Thoracic squeeze diving casualty. 
Aerosp. Med. 42 :673-675; June 1971. 

An unusual d!V1ng accident with climcal findmgs, necropsy examinatIOn, and pathophysIOlogy suggesting 
thoraCIC squeeze is discussed. The victim, a 28-year-old experienced diver, apparently lost conscIOusness while 
breath-hold diving, passively exhaled to his functional residual capacity and descended to a point where the 
alveolocapillary pressure gradient caused irreversible pulmonary damage. The clmical course was marked by 
transient improvement and incomplete recovery followed by progressIVe deterioration. ExaminatIOn of lung 
tissue revealed extreme congestion, edema and interstitial and intraalveolar hemorrhage. (Authors' abstract) 

1509. 
STREIMER, I., D.P.W. Turner and K. Volkmer. 

A study of work-producing characteristics of underwater operations. Final report 15 May 68 -
14 Feb. 69. 

Downey, Calif., North American Rockwell Corp., 1969. 50 p. 
(AD 682,535) 

The effects of alteratIOns in task nature/task workload configuration upon the work-producmg charactenstlcs 
of humans performing speCific underwater manual tasks were exammed. The tasks exammed were (1) A 
simple repetitive rotary task requITIng contmuous torque productIOn agamst known reSIStances m a self-paced 
manner. SIX-, nme-, and twelve-inch radIUS handles were employed agamst three-, SIX-, and mne-pound 
resistance levels. (2) A simple, repetitive, dlscontmuous fleXIOn/extension task requmng the exertIOn of linear 
forces agamst known resistances m a self-paced manner. Three resistance levels were employed, six, mne, and 
twelve pounds exerted at the handle. Dunng all work, heart rate and three skm temperatures were contmu
ously monitored and recorded. Oxygen uptakes were obtamed by dnect measurement m underwater work 
and by mduect measurement in dry work. The results obtained were examined as functIOns of task, load, and 
envuonment. Performance differences were discussed m terms of then unplications to system deSigners. 
(Author) (USGRDR) 

1510. 
STREIMER, I. 

Under~ater operator manual perforJ?ance degredations and their impact on system design. 
In: Manne Technology, 1970, Prepnnts, Vol. I, p.637-643. Washington D.C., Marine 

Technology Society, 1970. 

The paper reviews a series of expenmental studies aimed at the investigation of operator performance 
charactenstics during the executIOn of manual work underwater. The work tasks requued the productIOn of 
power via repetitive manual actIOn. Independent variables were made of force and power production, resis
tance levels, operational depth and variations m the leverage systems employed. Dependent variable measure
ments included magnitude of force and power produced, energy costs per unit power produced and absolute 
levels of oxygen uptake and respiratory rates. Significant differences were found in operator performance 
characteristics as a function of depth. These implications are discussed m terms of their Importance to system 
designers. Future Man-in-the-Sea programs may require increasingly complex and dlvefSlfled human perform
ance in satisfaction of system requirements. Available evidence indicates that senous reservations must be 
entertained with respect to certam aspects of psychomotor performance charactenstlcs m undersea work. 
Specifically, performance degradations must be anticipated capable of producmg slgmficant alternatIOns m 
current concepts of system design. Although several facets of the undersea environment may contribute to 
performance degradatIOn, the pnmary concern of this paper IS the effects of lack of tractIOn and increased 
depth upon certam manual performance characteristics. (MFW/BSCP) 

1511. 
STREIMER, I., D.P.W. Turner, K. Volkmer and D. Guerin. 

Effects of the underwater environment upon work efficiency of diverse. 
San Diego, Cal., Man Factors Inc., Rep. MRI-70-117. 49 p. Oct. 1970. 
(AD-713,147) 

The effects of workmg underwater upon certain human performance characteristics dunng the executIOn of 
speCific complex tasks were studied. The tasks exammed were: A complex maintenance task involvmg the 
disassembly and reassembly of a water filtration unit, and the execution of a metal task involvmg the 
processes of numerical reasomng, digit memory span and pattern perceptIOn. These tasks were performed m 
self-paced fashion at a workmg depth of 33 feet. During test sessIOns measures were taken of breathing gas 
consumptIOn rate, (Llters/mm. STPD, au), as well as time and accuracy measures of the task performed. 
(Authors' abstract) (USGRDR) 
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1512. 
STREIMER, I., D.P.W. Turner, P. Pryor and K. Volkmer. 

Experimental study of diver performance in manual and mental tasks at 66 feet. 
San Diego, Cal., Man Factors, Inc., Rep. MFI-71-115, 69 p. Sept. 1971. 
(AD 737,376) 

Certain human performance characteristics developed during the execution of relatively complex work at a 
depth of 66 feet were studied. The tasks examined were: (1) A complex maintenance task involving the 
disassembly and reassembly of a water filtration unit. (2) A mental task involving the processes of numerical 
reasoning, digit memory span and pattern perception. The principal findings may be summarized as follows: 
(1) Irrespective of the task nature, energy expenditure rates during manual work remain remarkably constant. 
(2) Differences in task nature or difficulty are manifested by changes in productivity while energy expendi
ture rates remain constant. (3) Breathing gas consumption rates vary as a function of depth. (4) The percent
age of oxygen removed from the available oxygen varies as a function of the energy investment level. 
(Author) (GRA) 

1513. 
STROMME, S.B., D. Kerem and R. Elsner. 

Diving bradycardia during rest and exercise and its relation to physical fitness. 
J. Appl. Physiol. 28:614-621;May 1970. 

DIving bradycardia has been studied in 40 human subjects, males and females, during rest and exercise. 
Observations during various apneic test maneuvers clearly showed that both in the resting and exercising man, 
bradycardia during apneic face immersion was significantly more pronounced than during apnea in air. This 
was particularly notable in a combined test maneuver, apnea in air/apneic face immersion performed during 
swimming, in which the reduction in heart rate was commonly one-half the steady-state value and sometimes 
even lower. While exercising the intervals between heart beats promptly lengthened up to 6.8 sec. (equivalent 
to 8.8 beats/min.) when the subject immersed his face after a period of apnea in air, as far as we know, the 
lowest heart rate ever observed in exercIsing man. There was no variation in the degree of bradycardia which 
could be related specifically to the metabolic intensity of the work performed or to the vital capacity. A 
normal systemic blood pressure was maintained in spite of the bradycardia, indicating a concomittant vaso
constriction. No consistent relationship between the degree of bradycardIa in the vanous test maneuvers and 
the level of physical fitness was found. (Authors' abstract) 

1514. 
STUBBS, J.M. and M. Roberts. 

The production of air for breathing from oil-lubricated compressors. 
London, U.K., British Sub Aqua Club, 1970. 12 p. 

A table of air purity standards is gIven at the outset, cltmg several sets of standards, including those of the 
U.S. Navy, which appear less strict in some respects (CO and CO2 ) to those of other sources. Methods of 
testing for contaminants are discussed. Those contaminants dIscussed are carbon monOXIde, which IS a danger 
m all gas driven motors; oil vapor, whIch will be present in OIHubricated compressors and must be minimized, 
mtrogen dioxide, water vapor (which can damage the equipment) and dust particles. Numerous operatmg 
precautions are dIscussed. Cooling IS extremely important to prevent Ignition of oil vapor. The 011 should be 
mmeral oil of medium or hIgh viscosity; the required propertIes lIsted are: stabilIty to OXIdation, low 
carbon-forming tendency, the ability to retam msoluble matter m suspension, thermal stabilIty, rust-mhibitmg 
abilIty, adequately high (50°F) flash point, and a high fIlm strength. Methods of preventing compressor 
combustion and explOSIOn are dIscussed; in addItion to the use of the proper oIl, other factors, such as proper 
au filtration, avoidance of excessIve oil supply to cylinders and frequent use of mterstage precIpItators. The 
final chemIcal filter is discussed at some length. The authors recommend the followmg filter compositIOn a 
felt disc removing oIl and water droplets, a bed of deSIccant removing oIl and water vapor, a layer of actIvated 
charcoal removmg mmeral oil trace, odor, and taste, and a depth of 13X molecular sIeve; a 1/2 inch thick felt 
dISC at the end of the column would entrap filter medIa; m the outlet hose should be a 5 mIcron smtered 
metal fIlter. An appendix by Peter F. Freeland discusses vanous types of portable gas detectors. (MFW /BSCP) 

1515. 
SUGA, T., and T. ReIch. 

PathogeneSIs of pulmonary oxygen toxicIty. 
Surg. Forum 21:210-232; 1970. 

In order to test whether oxygen at high partlaJ pressures has a duect tOXIC effect on the lung, chromc lobar 
broncho-cutaneous fistulas were constructed m a group of adult male dogs to permIt selectIve ventIlatIOn of 
different pulmonary segments With gases of varymg oxygen concentratIOns .... The most frequently encoun
tered sIgns of lung damage were congestIOn and patchy atelectaSIs seen grossly and on gelatm embedded 
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whole lung sections (Gough-Wentworth). The bronchi of damaged lungs contained little or no blood. Micro
scopic examination generally confirmed congestion and patchy atelectasis but also revealed high incidence of 
endozoic pulmonary disease even in conditioned clinically healthy dogs with normal hemogram and chest 
X-ray. In view of the finding that hyperbaric alveolar oxygen tensIOns were tolerated by the lung when 
systemic hyperoxia was not marked but damaged the lung when systemic hyperoxia was severe, it is conclud
ed that systemic hyperoxia plays a significant role in the pathogenesis of pulmonary toxicity from hyperbaric 
oxygen. (Author) 

1516. 
SUMMITT, 1.K., 1.M. Herron and E.T. Flynn. 

Repetitive excursion dives from saturated depths on helium-oxygen mixtures. 
Phase I: Saturation depth 350 feet. 
U.S. Navy Exp. Diving Unit, Rep. NEDU-RR-2-7070, 45 p. Mar. 15, 1970. 

Five 350 foot saturatIOn dives were conducted at the Navy Experimental Diving Unit to verify a no-decom
preSSIOn, repetitive excursion format developed by DSSP (PM-l1). Twenty divers completed a total of 344 
man-excursIOn dives from the saturatIOn depth. No symptoms of decompression sickness were reported 
dunng the excursion dives, during the bottom time at 350 feet or during the first 200 feet of decompression 
back to the surface. This criteria is considered to be satisfactory evidence of the safety of the Repetitive 
ExcurSIOn Format. FIVe cases of decompression Sickness did occur during the latter stages of decompressIOn 
and they are discussed briefly. The occurrence of compression arthralgia and external otitis on deep 
saturation-excursIOn dives IS also discussed. (Authors' abstract) 

1517. 
SUMMITT, 1.K., 1.M. Herron, 1.M. Alexander and 1.W. Kulig. 

Repetitive excursion dives from saturated depths on helium-oxygen mixtures. Phase II. Satura
tion depth 200 feet, saturation depth 150 feet. 

U.S. Navy Exp. Diving Unit, Rep. NEDU-RR-6-70, 53 p. Sept. 23, 1970. 
(AD 723,171) 

Two 200-foot and three ISO-foot saturation dives were conducted at the U.S. Navy Experimental Diving Unit 
to verify a no-decompressIOn repetitive-excursion format developed by the Deep Submergence Systems Pro
ject (PM-l1). Twenty divers completed a total of 360 man-excursIOn dives from the saturatIOn depths to 
depths not exceeding 100 feet deeper than their base depth. No symptoms of decompressIOn sickness were 
reported during the excursion dives, dunng the bottom time at 200 and 150 feet or dunng the first 24 hours 
of decompression back to the surface. This criteria IS considered to be satisfactory eVidence of the safety of 
the repetitive excursion format. Four cases of decompression sickness occurred during decompression to the 
surface. One case of decompression sickness occurred eight hours and 21 minutes after surfacing. All five 
c.ases are bnefly discussed. (Authors' abstract) 

1518. 
SUMMITT, 1.K., 1.M. Alexander, E.T. Flynn and 1.W. Kulig. 

Repetitive excursion dives from saturated depths on helium-oxygen mixtures. Phase III. 
Saturation depth 300 feet. 

U.S. Navy Exp. Diving Unit, Rep. NEDU-RR-7-70, 28 p. Sept. 23,1970. 
(AD 723,172) 

Three 300-foot HeO 2 saturatIOn dives were conducted at the Navy Experimental Diving Unit to venfy a 
no-decompression repetitive excursion format developed by the Deep Submergence Systems Project (PM-l1). 
The table for this series of dives IS the same as the one previously tested and found to be satisfactory for 
repetitive-excursion dives from a saturation depth of 350 feet. Twelve divers completed a total of 216 
man-excursIOn dives from the saturatIOn depth to depths not exceedmg 150 feet deeper than thelf base depth. 
No symptoms of decompression sickness were reported dunng the excursion dives, during the bottom time at 
300 feet or throughout the decompressIOn on returning to the surface. (Authors' abstract) 

1519. 
SUMMITT, 1.K., 1.M. Alexander, E.T. Flynn and 1.W. Kulig. 

Repetitive excursion dives from saturated depths on helium-oxygen mixtures. Phase IV. Satura
tion depth 500 feet, saturation depth 600 feet. 

U.S. Navy Exp. Diving Unit, Rep. NEDU-RR-8-70, 44 p. Sept. 23, 1970. 
(AD 723,173) 

One 500 foot and two 600 foot saturatIOn dives were conducted at the Navy Expermental Diving Umt to 
venfy a no-decompressIOn repetltive-excursion format developed by the Deep Submergency Systems Project 
(PM-II). This is the same table prevIOusly tested and found to be satisfactory for repetitive-excursIOn dives 
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from saturation depths of 350 feet and 300 feet. Twelve divers completed a total of 206 man-excursion dives 
from the respective saturation depths to depths not exceeding 150 feet deeper than their base depths. No 
symptoms of decompression sickness were reported during the first 200 feet of decompression back to the 
surface. This criteria is considered to be satisfactory evidence of the safety of the repetitive-excursion format. 
Three cases of decompression sickness did occur during the latter stages of decompression and they are briefly 
discussed. (Authors' abstrac t) 

1520. 
SUMMITT, 1.K. and 1.W. Kulig. 

Saturation dives, with excursions, for the development of a decompression schedule for use 
during Sealab III. 

U.S. Navy Exp. Diving Unit, Rep. NEDU-RR-9-70, 59 p. Sept. 23,1970. 

Twenty-three saturation dives to depths of 200 to 850 feet were conducted at the US Navy Experimental 
Diving Unit to verify a decompression schedule for use at SeaLab II. Seventy-one divers completed ninety
seven man-dives and tested decompression schedules based on two different fundamental rates of ascent 
during the dives series. Seventy-four man-excursion dives were conducted during the series, including a 
record-breaking excursion to a depth of 1025 feet. A decompression schedule for use from a depth of 600 
feet was developed and found to be safe for use during SeaLab III. Eight cases of decompression illness 
occurred during the dive senes. Details of these cases are covered in this report. (Authors' abstract) 

1521. 
SUMMITT, 1.K., T.E. Berghage and 1.R Tammany. 

Review of diving accident reports, 1968. 
U.S. Navy Exp. Diving Unit, Rep. NEDU-RR-II-70, 79 p. Dec. I, 1970. 
(AD 723,175) 

All diving accidents reported to the U.S. Navy Experimental Diving Umt during 1968 were coded and 
statIstically analyzed. The inCIdence of decompression sickness was the most common accident to occur to 
divers. Those decompression accidents involving military divers were separated, and the various variables 
associated with this type of accident were analyzed. Several variables such as the diver's physical characteris
tIcs, enVIronmental diving conditions and treatInent outcome were compared WIth similar data for the 
1961-1967 base period. DIfferences between the base period and 1968 are shown in percentages. In addItion, 
significant and Interesting case histories of accidents that occurred in 1968 are presented. (Authors) (GRA) 

1522. 
SUMMITT, 1.K., T.E. Berghage and 1.R Tammany. 

Review of diving accident reports, 1969. 
U.S. Navy Exp. Diving Unit, Rep. NEDU-RR-12-70, 93 p. Dec. 1, 1970. 
(AD 723,176) 

All diving aCCIdents whIch were reported to the Experimental DiVIng Unit for 1969 were machIne coded for 
computerized statistical analysis. The most common accident, decompression sickness among mIlItary divers, 
IS gIven special revIew and analysIs. Several factors, involVIng both the divers' physical characterIstics and 
diving factors or the diving operatIons, are presented in SImplIfied statIstIcal form and compared with SImIlar 
data derived from prevIOus report periods. Significant changes are discussed and several case histories of 
Interest to dIvers, students and medical personnel are reviewed and summarized. (Authors) (GRA) 

1523. 
SUMMITT, 1.K. and RW. Crowley. 

Report of ex penmen tal dIves for SeaLab III surface support decompression shcedules. 
U.S. Navy Exp. Diving Unit, Rep. NEDU-RROI5-70, III p. Dec. I, 1970. 

ThIS report descnbes the decompressIOn schedules that were developed and tested by the U.S. Navy Expen
mental DIVIng Umt In preparatIOn for SeaLab III. The need was foreseen for a surface supported dIving 
capabIlIty for under water tasks of relatIvely short duratIon whIch would not necessItate the use of saturatIon 
dIVIng WIth Its resultIng long decompressIOn bmes. The decompressIOn schedules descnbed m thIS report were 
deSIgned to provide that capabIlIty. DecompressIOn schedules were developed for dIves of 300,350,400 and 
450 feet WIth bottom times of 15, 30, and 60 mmutes at each depth. A schedule for a 500-foot dive WIth a 
bottom time of 30 mInutes was also developed. These developmental schedules were tested m a serIes of 54 
expenmental dIves In the NAVXDIVINGU faCIlIty dunng the perIod Apnl 1965 through July 1967. Certam 
schedules were modIfied and retested as a result of expenence gamed m the Imtlal testIng effort. ThIS report 
presents each developmen tal decompressIOn schedule and summanzes the expenmental dIVes that were made 
to evaluate them. Problems encountered, particularly problems of decompreSSIOn SIckness are also summa-
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rized. The final decompression schedules which emerged from the experimental dIves and evaluation of their 
results are presented in detaIl. The final schedules are published for information of all interested activities and 
IndIviduals. At the tIme of publication of this report, these schedules had not been evaluated in the open sea 
and have not been promulgated by the Navy for routine diving operations. (Authors' abstract) 

1524. 
SUMMITT, 1.K., 1.S. Kelley, 1.M. Herron and H.A. Saltzman. 

1000-foot helium saturation exposure. 
In: Lambertsen, C.l., ed. Underwater physiology. Proceedings of the fourth symposium on 

underwater physiology, p. 519-527, New York, Academic Press, 1971. 

The u.s. Navy and Duke UnIversity conducted a study of five trained men dunng compressIOn to a simulated 
depth of 1000 FSW, during subsequent saturation at thIS pressure for 77 hr and 30 min, and during decom
pressIOn. ExtenSIve physical exrunmatIon was conducted both pre- and post dive, and many expenmental 
studIes were completed dunng the dIve. However, this paper does not report the findings on either the 
physIcal exruninatIon or the studIes. The P02 In the chrunber was held between 0.26 and 0.35 atJn and the 
CO2 pressure remained below the equivalent of a 0.25% concentration at sea level. All of the subjects 
experienced mIld joint stIffness dunng compression and dunng the stay at 1000-ft chrunber pressure but 
decreased WIth tIme and cleared completely dunng decompressIOn. No helIum tremors were noted except two 
subjects subjectIvely noted fine tremors while performing dIfficult tasks. All subjects experienced some 
dIfficulty keepmg the mIddle ear pressure equalized dunng compressIOn; and all but one developed external 
otItIS dunng the dive. The medICal officer developed severe, colIcky abdominal pain shortly after reachmg 
1000 ft, which fortunately cleared after two normal bowel movements. One subject developed decompression 
sickness at the 15o-ft decompressIOn stop, and the entIre group were put on the treatJnent schedule. The 
authors conclude that "divers can perform well at pressures eqUIvalent to 1000 FSW under the conditIons of 
thIS dIVe ... " (CWS/BSCP) 

1525. 
SUMMITT, 1.K. and S.D. Reimers. 

Noise: A hazard to divers and hyperbaric chamber personnel. 
Aerosp. Med. 42: 1173-1177; Nov. 1971. 

QuantItative information descnbing runlent noise in the divmg enVIronment is almost non-exIstent. Sensori
neural hearing deficits that have been observed in some diving groups have been attributed to previous noise 
exposure in non-divmg situations such as exposure to small arms fire, engme room nOIse or flight deck nOIse. 
This paper describes a series of experiments conducted at the Navy Experimental Diving Unit to determine 
the sound levels in a variety of helmet diving and hyperbaric chrunber situations from the surface to a depth 
of 200 feet. The data are defined in terms of the hearing drunage risk cnteria currently in use by the Navy. 
Results indIcate that operations involving both diving helmets and hyperbaric chrunbers frequently expose 
personnel to hazardous levels of noise depending on the length of time of the exposure. Three cases of 
temporary sensorineural hearing loss through t to be related to noise exposure during air helmet dives are also 
presented. (Authors' abstract) 

1526. 
SUMMITT, 1.K. and T.E. Berghage. 

Review and analysis of cases of decompression sickness occurring under pressure. 
U.S. Navy Exp. Diving Unit, Rep. NEDU-RR-12-71, 55 p. Dec. 1971. 
(AD 737,700) 

The mcreased frequency of decompression sickness occumng whIle the diver is still under pressure necessi
tates establishment of a standardized procedure to treat those cases which are beyond the scope of currently 
accepted treatment tables. Helium diving aCCIdent and treatJnent data were analyzed to evaluate the thera
peutic adequacy of the treatment procedures that have been used for treatmg the helium diver stncken while 
under pressure; to delineate precipitant factors which may be important in the etiology or treatment of 
decompression SIckness occurring under pressure during helium dives; to extract from the data any parruneters 
which appeared to be related to a more adequate or effective treatJnent profile; and finally, to outlme 
treatment procedures which could be used in the management of decompressIOn sickness occurring under 
pressure. (Au thors' abstract) 

1527. 
SUSBIELLE, G. 

A propos de 3 cas de maladie osteo-articulaire des caissons. 
[Three cases of osteoarticular caisson disease] . 
Arch. Mal. Prof. 29 :324-328; lune 1968. 
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The author describes three cases of caisson disease of the hip joint or femoral head. In each case, a young 
male adult in excellent health suffered symptoms several hours after completing decompression; in each case, 
also, the victims had performed heavy work at 1400 to 1500 kg relative pressure over a period of several 
hours. After apparent cures following recompression, each worker suffered recurring symptoms within 
periods of from eight to twelve months. In one case surgical intervention was found necessary, but was not 
very helpful. In the other cases, bone lesions were observed radiologically, but the final outcome was not 
given. The author believes that these cases offer further proof that the 1959 decompression schedules are 
highly inadequate, allowing for too short a decompression time, and dictating an incorrect apportionment of 
the stages of decompression. The necessity of the presence of a recompression chamber at the scene is 
emphasized, since delay may prove very serious. The fact that these accidents generally manifest themselves 
after a period of time sufficient to have enabled the worker to be removed from the the recompression 
chamber poses a particularly difficult problem. (MFW!BSCP) 

1528. 
SUTTON, D. and E.M. Taylor. 

A system for studies of hyperbaric environment effects on primate behavior and physiology. 
Tempe, Ariz., Ariz. State Univ., Rep. TR-70-01, 27 p. Aug. 1,1970. 
(AD-710,419) 

The report describes a small (5 ft. Ld.) hyperbaric chamber together with associated features designed for the 
purpose of studying primate behavioral and physiological capacities. The chamber is rated for work at 
pressures equivalent to 2000 FSW and can be utilized for extended studies of performance under saturation 
conditions. Basic functions of chamber operation and gas control are automated and can be placed under 
programmed control of a computer (LlNC-8). Up to five gases may be used simultaneously. Apparatus 
assembled for the analysis of neuromuscular control and of cardiovascular responses under hyperbaric stress 
in described. (Author) (Aerosp. Med. BioI.) 

1529. 
SUTTON, D., E.M. Taylor and J.D. Burns. 

Effects of hyperbaric environments on neuromuscular control in primates. 
Tempe. Ariz., Ariz. State Univ., Rep. TR-71-01, 42 p. Apr. 1,1971. 
(AD 723,829) 

Four monkeys were individually exposed to hyperbaric environments consisting of air, nitrogen-oxygen (P02 
= 200 mm Hg), and argon-oxygen (P02 = 200/1000 mm Hg). Neuromuscular control was assessed via a 
force discrimination task during the course of simulated dives lasting seven to 16 hrs. Performance decrements 
were related to depth and to gas mixtures. Task failure occurred at 400-500 FSW With argon-oxygen. Air was 
tolerated at pressures equivalent to 500-700 FSW. Nitrogen oxygen produced total failures in force discrimi
nation at 600-800 FSW. During compression, performance efficiency was often sustained, although other 
measures indicated neuromuscular control problems at relatively low pressures. Adaptation to intermediate 
pressures was exhibited by recovery of effectiveness in performing the force dlscnmination task. Related 
measures of cardiac function in waking monkeys revealed stability over all the pressures and gas mixes utilized 
in the study. The study indicates that the expressIOn of inert gas narcosis related to P02 of the breathing gas 
and that the conditIOn is not clearly related to unusual cardiovascular adjustments. (Authors) (GRA) 

1530. 
SWEENEY, J.B. 

A pictorial history of oceanographic submersibles. 
New York, Crown Publishers, Inc., 1970. 

The author's goal is to make legible m the mind of men the topic of oceanographiC submersibles and he sets 
out to do so With equal parts of narrative and graphics. The net result is a visual appreciatIOn of the diverSity 
m undersea craft from earliest history to the present. The book emphaSIZes the development of early 
submanne design and later-day fleet submannes. Only two chapters are devoted to describmg present manned 
submersibles, which tends to make the title somewhat mlsleadmg as one does not generally thmk of WW II 
submarines and their combat activIties as oceanographic expeditIOns. Nonetheless, the numerous, excellent 
photographs and drawmgs of undersea vehicles prOVide an appreCiatIOn of man's progress and mgenUity m 
attempting to penetrate the ocean depths. (From review by R.F. BusbY m Mar. Technol Soc. J. 6'60; 
Marl Apr. 1969) 

1531. 
SZELENYI, Z. 

Changes of oxygen tenSIOn (avaIlable oxygen, a02) In rat brain whIle breathing gas mIxtures of 
different O2 and CO2 concentratIOns. 

ActaPhysIOl. Acad. SCI. Hung. 37:65-71; 1970. 
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Gold oxygen electrodes of the open type were built into the brain of adult rats in depths of 3,5,6,7, 8,9, 10 
mm, and a02 (available oxygen) was measured continuously with a polarograph and expressed in terms of 
nanoamperes (nA). Experiments were performed in some instances immediately after the operation and 
mostly in unanaesthetized animals one to 12 days after inserting the electrode. Colonic temperature, tempera
ture of the brain near the tip of the oxygen electrode, and brain a02 were measured at an ambient tempera
ture of 30°C breathing air, 12, 16, 24, 28 and 36% O2 in N2 and 1% to 6% CO2 in air. Lowest a02 was 
measured in the subcortical regions (15.3 ± 1.1 nA), while in the area of the brain stem and of the 
hypothalamus 20.5 ± 1.7 and 25.3 ± 2.0 nA were obtained, respectively. Twelve % O2 lowered brain a02 by 
35%, whereas breathing 24-28% and 36% O2 induced an Increase in a02 of 32% and 47%, respectively. 
Breathing of 1-3% and 4-6% CO2 caused a nse in a02 of 29% and 64%, respectively. The method owing to its 
great sensitivity seems to be suitable for measurements of small changes in braIn a02 and allows continuous 
recording. (Author's abstract) 

1532. 
TAILLEUR, J. 

Conduite a tenir en cas d'accident par aeroembolisme. 
[Conduct to follow in case of an aeroembolism accident]. 
In: L'Huillier, J.-R., ed. Medecine de plongee. Gaz. Hop.35: 1059; Dec. 20,1971. 

ThiS IS an outline of directives for diVIng club doctors. In case of drowning tmmediate alertIng of the nearest 
facility; disencumberment, mouth-to-mouth or mouth-to-nose breathing, external cardiac massage, perfusions 
of sodIUm bicarbonate and immediate transportation. In case of increased interpulmonary pressure, pleural 
puncture and drainage, if necessary, In minor aCCidents, in serious aCCidents, anti-shock treatment and im
mediate recompression as soon as pOSSible. In decompressIOn accidents, when minor, retmmersion or place
ment under observation, moderately senous aCCidents, tmmedlate removal to hyperbanc chamber and anti
shock treatment, serious aCCidents, anti-shock treatment - ventilatory and cardiovascular asSistance, probes, 
perfuslons, oxygen, then transport to the nearest hyperbariC faclhty. It is imperative to make sure that no 
contramdlcations are present follOWIng treatment. (MFW/BSCP) 

1533. 
TAILLEUR, J. 

Justification du palier de defatigatlon. 
[J ustification of the rest stop] . 
In: L'Huillier, J.-R., ed. Medecine de plongee. Gaz.Hop.35: 1058; Dec. 20, 1971. 

Even when the conditions of a dive permit ascending without stops, a stop of five minutes at three meters is 
considered helfpful. If the diver maintains the disciphne of slow breathing throughout the dive, there follows 
an inadequate elimination of gas. During the five minute stop, the diver can breathe at a more rapid rate, and 
then expire as forcefully as possible several times. ThiS practice ensures the satisfactory elimination of 
nitrogen, and prevents the occurrence of headaches and other minor discomforts that otherwise frequently 
accompany a dive made under even the most favorable conditions. (MFW/BSCP) 

1534. 
TAILLEUR, J. 

Notions essentielles sur Ie choc de la maladie de decompression. Consequences therapeutiques. 
[Fundamentals of shock and decompression sickness. Therapeutic consequences]. 
In: L'Huillier, J.-R, ed. Medecme de plongee. Gaz.Hop.35: 1057-1058; Dec. 20, 1971. 

It IS now generally conceded that the symptoms of shock which accompany decompression sickness warrant 
first priority In admInlstenng therapy. VeSical and gastnc probes give considerable rehef. Intravenous per
fusions of rheomacrodex to restore plasma volume and combat sludge, and of hydrocortisone, up to 2 g and 
more, to combat shock and renal InsuffiCiency should be given, rapidly at first (500 ml for 30 mIn) and 
repeated as chnical signs warrant. Also vasodilators, hepann, if the subject IS In a state of intravascular 
coagulation, zymofren, If this state has passed,lasllix In case of OAP and Isuprel as a bronchodilator should be 
administered as needed. Oxygen under pressure should be given Intermittently, either by mask or by Intuba
tion. A perfUSion of sodium bicarbonate is an important antidote to aCidOSIS. (MFW/BSCP) 

1535. 
TAKAHASHI, K. 

[Experimental studies on hyperbarIC oxygenation combined with hypothermia]. 
Tohoku Igaku Zasshi 79(1):20-31; 1969. 

The effects of hyperbanc oxygenatIOn (OPH) on hemodynamiCS and acid-base balance were studied in dogs 
and rats under hypothermia (25°C), With special reference to the companson with those of OHP under 
normothermia. When the rats were exposed to OHP (4 atmospheres absolute) for five hr. all of the animals in 
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a group premedicated with ganglioplegics and the hypothermic group survived in spite of a certain number of 
deaths in the control groups. At the normothermic state, arterial hematocrit ration of the dogs increased 
significantly with exposure to OHP when anesthetized with pentobarbitol alone. A simultaneous decrease in 
base excess was also observed. These changes were less remarkable following the administration of 
ganglioplegics. Bradycardia and an increase in arterial blood pressure and certain kinds of arrhythmias were 
seen by the exposure to OHP under normothermia, but these changes were minimized when exposed to OHP 
combined with hypothermia. A decrease in arterial pH, an increase of arterial PC02 and a decrease in base 
excess, which were seen by the exposure to OHP under normothermia, were also alleviated under 
hypothermia. The value of excess lactate showed a great variance, but the lactate-pyruvate ratio showed a 
tendency to increase at normothermia-OHP and to decrease at hypothermia-OHP. At the normothermic state, 
respiratory and metabolic acidosis as well as hemodynamic disturbances developed by the exposure to OHP. 
Under hypothermia hemodynamic and acid-base balance remained relatively steady even with the exposure to 
OHP. Under hypothermia hemodynamics and acid-base balance remained relatively steady even with the 
exposure to OHP. (JRC) (©BA) 

1536. 
TALTON, I.H., L.W. Thompson, S.J. Dent and H.A. Ferrari. 

Investigation of changes in blood gases, EEG and vigilance behavior during increased oxygen 
pressure in old and young community volunteers. 

Anesthesist 19(7):241-244; 1970. 

One of the facts of aging is the decrease in response speed to environmental stimuli. Chronic cerebral hypoxia 
has been suggested as a causative agent. This study explored the possible benefit of hyperbaric oxygenation. 
Ten elderly subjects (average age 74.2 years) and ten university students (average age 23.2 years) were 
exposed to three conditions in a hyperbaric chamber: breathing room air at I AT A, breathing room air at 
2.36 ATA and breathing 100% oxygen at 2.36 ATA. EEG tracings were taken and mental tests given. The 
marked increases of Pa02 for short durations "do not appear to have any significant effect on clinical EEG 
measures or measures of reaction time in a comples vigilance test in "normal" elderly volunteers. (CWS/BSCP) 

1537. 
TAPPAN, D.V. 

Maximum rate analysis of erythrocyte carbonic anhydrase in hypercapnic guinea pigs. 
U.S. Nav. Submar. Med. Cent., Rep. SMRL 569,4 p. Feb. 19,1969. 

The problem was to evaluate enzymic adaptations to stresses, specifically adaptation of the carbonic 
anhydrases to high carbon dioxide environments, occurring in the absence of gross changes in measurable 
enzymic activity. Adaptive mechanisms are operative for the maintenance of normal levels of carbomc 
anhydrase activity in the erythrocytes of guinea pigs exposed for up to seven days to atmospheres containing 
15% CO2. Such processes tend to reduce the actIvity per mole of enzyme when enzyme levels are increased as 
a result of increases in erythrocyte concentration dunng early periods of exposure and to activate remaining 
enzyme molecules as the supply diminished through use or lack of replacement. The new type of adaptIve 
mechanism described mcreases the possibility of making useful predictions concerning the ability of men to 
work under conditions of severe stress. (Au thor's findings and applications). 

1538. 
TAPPAN, D.V. 

An automated analysis of creatine phosphokinase not requiring dialysis. 
U.S. Nav. Submar. Med. Cent., Rep. SMRL 637, 8 p., July 22,1970. 

[The problem was] to deVise an automated procedure for measuring the actIvity of creatme phosphokmase 
which would aVOId many of the compitcatIons and inaccuracies of prevIOus analyses while retainmg maximum 
economy and flexibility. ThiS procedure would simplify the study of enzymatic changes in Naval personnel in 
stressful enVIronments. A procedure was devised which makes It possible to analyze serum or tIssue extracts 
for creatine phosphokmase activity by the colonmetric procedure descnbed, Without dialysis or extraction of 
protem, thus reducmg both the number of manipulations and major wastes of reagents and sample. This 
improved procedure for the measurement of creatine phosphokInase adds slgmficantly to the potentIalities 
for use of thiS enzyme system for detectIon of stress or tissue damage under research conditIOns and to ItS 
ready avatlablltty for deterrmnatlon of myocardial InfarctIOn, debtlltatmg myopathies, braIn tumors or other 
pertinent citmcal conditIons. A coordmated system for simultaneous measurements of creatIne phosphokmase 
and lactic dehyrogenase was also made avatlable by the work descnbed. This procedure IS useful to research 
and citmcal Naval personnel m submarIne medICIne. (Author's summary) 
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1539. 
TAPPAN, D.V. 

BiochemIstry of submarine and diving stress III. Plasma creatine, creatine phosphate and 
creatine phosphokinase responses to hypercapnia. 

U.S. Nav. Submar. Med. Cent., Rep. SMRL 661, 8 p. Apr. 14,1971. 

The problem was to evaluate the usefulness of the measurement of plasma creatine phosphokinase activity, as 
an indicator of the stress of high environmental carbon dioxide in which Navy divers, submariners or other 
personnel may be required to work. It was found that leakage of creatme phosphokinase mto the plasma 
occurs in expenmental animals in response to carbon dioxide stress. The mcrease m plasma enzyme activity 
corresponds closely to the degree of stress experienced by the animals. It IS possible to employ an analysis of 
plasma creatine phosphokinase actiVity to evaluate the seventy of carbon dioxide stress in expenmental 
animals. Smce the test provides a clear-cut signal indicating potentlally serious metabolic derangement by an 
environmental stress, it may logically be applied as a stress mdicator under operatIOnal situations in which 
Navy divers or other persons work m closed or restricted environments. (Author's summary page) 

1540. 
TAUBER, J.F., J.S.P. Rawlins and K.R. Bondi. 

EvaluatIOn of diver's thermonuclear swimsUIt heater system. 
U.S. Nav. Med. Res. Inst., Rep. 3 on Proj. M4306.07-1003, 10 p. Feb. 18, 1970. 

The present state of the thermonuclear diver heating system is discussed and the results of the only dIVe to 
date using this system are reported. The Inlet and outlet temperatures of the system are recorded together 
With the time-course of skm and rectal temperatures. It is concluded that the system m ItS present state IS 
mcapable of maintaining thermal balance in a diver at depth, and ItS use under SeaLab II conditions would 
entail a grave risk of hypothermia. (Au thors' abstract). 

1541. 
TAUNTON, J.E., E.W. Banister, T.R. Patrick, P. Oforsagd and W.R. Duncan. 

Physical work capacity in hyperbaric environments and conditions of hyperoxia. 
J. Appl. PhySIOl. 28(4):421-427. Apr. 1970. 

Adjustments to severe exercise 0,000, 1,300, 1,500, and 1,800 kpm/mm) in two subjects during respiratIOn 
of both air at normal and 2 atmospheres absolute (Ata) and oxygen at 2 Ata were studied m relatIOn to 
respiratory gas exchange, heart rate, arterial blood gas composition, pH, standard bicarbonate (SB), and base 
excess (BE). Values of V02 were calculated from R and veo2 in oxygen breathing by assuming reasonable 
values of R. The range of exercise studied while breathing hyperbaric oxygen was extended to more than 
twice that previously reported. Heart rate and exercise hyperpnea in air at 2 Ata decreased for the same 
exercise compared to 1 Ata. Oxygen administration at 2 Ata reduced these parameters further. Decreased 
hyperpnea at 2 Ata in air or oxygen was accompanied by increased V02 - highest in calculated values for 
oxygen breathmg. Excess carbon dioxide production relative to oxygen consumed was less in oxygen and air 
at 2 Ata than in air at 1 Ata. Artenal acidemia and hypocapnia resulting from exercise were less in air at 2 Ata 
than at 1 Ata and even lower in oxygen. Neither subject showed signs of oxygen toxicity even during the 
severest exercise in oxygen at 2 Ata. The impression gained both from physiological data and subjective 
feelings of the partiCipants was one of improved exercise tolerance m oxygen compared to either 1 Ata or 2 
Ata exercise m air. Absence of untoward e·ffects from severe exercise at 2 Ata in oxygen is encouraging, 
supporting previous suggestions that oxygen breathing might be useful in final stages of decompression in 
caisson work. (Authors' abstract) 

1542. 
TAYLOR, D.M. 

COMEX thinks deep. 
Ocean Ind. 6:16-19; May 1971. 

The author bnefly summarizes the accomplishments of eOMEX. J anus II - 840 ft m the open sea - was carned 
out in 1970. The equipment used is descnbed. It was demonstrated that divers living at 660 ft could safely 
work two hours a day at 840 ft without decompression. Also new, faster decompressIOn schedules were 
developed. The Baluga I experiment had the purpose of studying the effects of cold water and on developing 
methods to combat heat loss. Electrically heated undergarments were worn under constant volume SUitS. 
Respiration heat loss still remained a problem. An electronically regulated gas heater was developed, to be 
worn on the diver's back; it supplied him with a breathing mixture at lOOoF; Physalie V was devoted to the 
tnvestigation of the high pressure nervous syndrome (hpns). The compression and decompression profile 
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designed by Dr. Fructus and Christian Agarate greatly subdued the symptoms. The compression schedule 
consisted of three fast compression periods between 0-355 ft, 1150-1310 ft, and 1510-1610 ft., with slow 
compression long rest stops in between. The last compression to 1700 ft was slow. The cause of hpns is not 
known; it has been thought to be caused by the fact that different parts of the body react to pressure at 
different rates and also may result from the gas mixture entering the blood stream and tissues. Although it 
affects nervous functions, it is not unduly detrimental to performance. (MFW /BSCP) 

1544. 
TCHOBROUTSKY, C., C. Merlet and P. Rey. 

The diving reflex in rabbit, sheep and newborn lamb and its afferent pathways. 
Resp. Physioi. 8: 108-117; Dec. 1969. 

Head immersion under general anesthesia was performed in sixteen newborn lambs, ten adult rabbits and 
eight ewes in water at different temperatures (6 to 40°C). Apnea or reduction in respiratory frequency, 
bradycardia and rise in arterial pressure occurred in all animals although free access to air was maintained 
through a tracheal cannula. The same phenomena were observed when water was applied to the larynx and 
glottis. Local anesthesia of the glottis or severing of the superior and external laryngeal nerves abolished the 
respiratory as well as the cardiovascular response to head immersion. It is concluded that (1) the "diving 
reflex" is present in adult rabbits and sheep; (2) the adjustments to diving are fully developed at birth in 
newborn lambs; (3) two of the afferent pathways of the diving reflex in the sheep are the superior and 
external laryngeal nerves. It is suggested that the inhibition of the respiratory movements in utero may be 
regarded as the expression of a diving reflex provoked by the contact of the glottis with liquid. (Authors' 
abstract) 

1545. 
TENNENBAUM, L.A. 

Control of respiration after a sudden increase in the resistance of inspiration. 
Bull. Exp. Bioi. Med. 69:614-616; June 1970. 

Responses of the diaphragm and changes in the pneumogram of adult unanesthetized rabbits in response to a 
sudden increase in resistance to inspiration are described. ActiVity of the diaphragm does not change at the 
time when the resistance is increased, but the final effort developed by the diaphragm is increased by the 
prolongation of inspiration. The volume of mspiration is reduced after the sudden increase in resistance and 
the degree of the reduction depends both on the magnitude of the resistance and on the phase of the 
respiratory cycle at which the resistance is increased. It is concluded, from the results of these experiments 
that the duration of inspiration is a function not only of the volume of mspiration (Hering-Breuer reflex), but 
also of activity of the respiratory muscles. (Author's abstract) 

1546. 
TENEV, K. and D. Dorossiev. 

Treatment of decompression sickness employing hyperbaric oxygen. 
Rev. Physioi. Subaquatique Med. Hyperbare 1(4):270; 1969. 

The authors describe the case of a diver who surfaced quickly after 50 minutes at 55 meters because of a torn 
SUit. Severe neurological symptoms ensued. Initial loss of consciousness was overcome by oxygen breathing, 
mfusion of glucose, vitamins and caffein. Lumbar pam and a full Meniere syndrome followed within four 
hours, and the patient was placed in a hyperbariC chamber and recompressed to 4.4 ata for 40 mmutes. Stage 
decompressIOn was carried out at the approximate rate of .5 ata every half hour, With extra stops at 1.6 ata 
and 1.3 ata. Total decompressIOn time was 270 minutes. Although no oxygen toxicity occurred, and recovery 
was apparently complete, the use of hyperbaric oxygen at such high pressures is not recommended for general 
use at this time. (MFW /BSCP) 

1547. 
TENG, S.S. and J.W. Harris. 

Effect of hyperbanc oxygen on cellular dehydrogenases and sulfhydryls. 
Exp. Cell. Res. 60:451-453; June 1970. 

It IS concluded that hyperbaric oxygen does not cause net oxidatIOn of SH groups or mactlvatlon of SH-de
pendent enzymes m intact cells supplied With substrate. Therefore, It seems unlikely that the mactlvation of 
enzymes in homogenates has any relevance to the questIOn of m VIVO or m Vitro oxygen tOXICity, at least for 
relatively short exposures. This conclUSIOn IS supported by eVidence that glycolysis which depends upon the 
mtegnty of SH-dependent enzymes IS ununpaired by oxygen when cultured cells are suppiJed With complete 
medIUm. Cells m such medIUm mamtam theIr normal GSH content under hyperbanc conditIons and thiS 
natural antiOXidant, m tum, prevents mactIvatlOn of enzymes SH groups ThiS powerful endogenous 
SH-reductlOn mechanIsm undoubtedly accounts also for the failure of other oXldlZmg agents (e g. X-radla-
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tion) to cause observable oXidation of cellular SH groups except when the reductIOn mechamsm is artificially 
blocked. (Author) 

1548. 
TENNEY, J.B., Jr. 

Habitat design. 
In: Progress into the sea. Transactions of the Symposium 20-22 October 1969, Washington, 

D.C., p. 75-93. Washington, D.C., Marine Technology Society, 1970. 

The substance of this paper deals, m general, with deSign requirements for manned ambient pressure habitats 
for two gas (Nr 0 2 ) saturation missions in shallow depths and, in partlcular, reflects experience derived in the 
design of the Tektite I habitat. Recent advances m saturatlon diving techniques have greatly extended man's 
abihty to hve and work underwater. The Tektite I mission, successfully concluded m Apnl 1969, demon
strated that four men could hve and work at a depth of 48 feet for 60 days while breathmg a simple two gas 
(Nz-O z) mixture. From a practlcal engmeering standpoint however, there IS a great deal to be learned about 
shallow water habitats before safe and economical habitats are in widespread use. The most difficult areas 
which Will be faced by deSigners are m the areas of low cost surface facilities and the provISIon of services or 
utilltles through the alr-sea mterface. (Author's abstract) 

1549. 
TENNEY, J.B., Jr. 

Tektite program safety planning. 
In: Proceedings of the 16th annual meeting of the American Astronautical Society, Anaheim, 

Cal., June 1970, Paper AAS 70-053, 31 p. 

The purpose of this paper IS to outlme the approach to program safety planmng mvolved in the Tektite II 
program. This paper will deal pnmanly with the reqUirements for a SO-foot ambient pressure habitat used to 
support five occupants under saturation dlVlng conrutlOns for penods from two weeks to 30 days. The habitat 
located on the bottom of Lameshur Bay, St. John, Vugm Islands, is currently being used as a laboratory for a 
Wide range of manne science and human behaVIOral expenments. Ten separate SCientific and technical teams 
will occupy the habitat. Techniques for assunng safety both m the hardware and dunng the operational 
phases of the program will be Identified. (Author's abstract) 

1550. 
TENNEY, J.B., Jr. 

The future of research habitats. 
Oceanol. Int. 6:23-25; Aug. 1971. 

The author defines a habitat as "any system which permits men to live and work m the sea at ambient 
pressure while employing saturatIOn diving techniques." Some of the supposed requirements in habitat deSign 
are "autonomy, mobility, deep operatlng capability, multiple-depth capability, and the ability to double as a 
decompression chamber." As to autonomy, he believes that "the goal should not be autonomous habitats, but 
autonomous systems," and that the key problem is to find efficient methods of laying, connecting and 
retrieving the umbilical cable, since diesel-electric power is the most satisfactory type. The desirable degree of 
mobility depends upon use, and the actual mobility on emplacement techniques. In considering deep
operating capability, it is pointed out that helium, which becomes essential below 100 feet, brings additional 
problems of heat loss, speech distortion, and a deleterious effect on electrical components. Multiple-depth 
capability mvolves many problems; fixed pressure designs are much easier and cheaper to build. The ability to 
double as a decompression chamber appears to enhance flexibility, but in this case the habitat must be 
capable of treatmg dlVlng casualties. The trend now IS toward minimizmg support personnel. The author IS in 
faovr of developing a large number of simple systems to be used in shallow depths for training marine 
scientists and familiarIZing them with areas at present only partly understood. Among the areas where 
Immediate improvement IS most needed are (1) material transfer methods; (2) slIDphfication of surface 
support equipment; (3) a simple and inexpensive diver recovery system; (4) development of a lock-out 
capability, as used m Helgoland; (5) improvement m ruvmg equipment, such as closed cycle breathmg 
apparatus and heating devices. Habitats constitute an mdispensable element m the furthering of manne 
science. (MFW /BSCP) 

1551. 
TENNEY, J.B., Jr. 

2400 hours of saturation diving: A statistical analysis of Tektite II. 
Kingston, R.I., Univ. R.I., Dept. Ocean Eng., Scuba Safety Rep. 4, 69 p. Oct. 1971. 

The Tektite II program was a manned saturatIOn divmg program m which an undersea habitat was used to 
provide a base of operations for scientific divers livmg and working on the sea floor. In the course of this 
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program the habitat was occupied by 48 scientist and engineer-divers for periods ranging from 12 to 30 days. 
Each diver made numerous excursions during each 24 hour period under a range of conditions. Safety records 
maintained from the surface permit a wide range of contrasts to be made on diver performance under field 
conditions. Typical contrasts which are evaluated include: day-night, male-female, team leader-team member, 
open circuit scuba-closed circuit rebreather, short mission-long mission and scientist-engineer. In addition, 
hypotheses are statistically tested concerning duration, frequency and conditions of saturation diving excur
sions. Saturation diving is an effective but expensive technique for undersea research and development. The 
conclusions of this analysis will be of assistance to engineers and program technical planners in selecting 
crews, determining operational procedures and procuring diving equipment to increase diving time and effec
tiveness. (Author's abstract) 

1552. 
TESTER, A.L., G.J. Nelson and C.1. Daniels. 

Test of NUWC shark attack deterrent device. 
U.S. Nav. Undersea Warfare Cent., Rep. NUWC-TP-53, 49 p. June 1968. 
(AD 835,268) 

Plasticized bags were tested and found to offer advantages over chemical repellents and electrical devices that 
were tested for effectiveness in protecting humans against shark attack, including the chemical substance 
presently issued by the navy. When not motivated by food, both captive and free-swimming sharks tended to 
avoid the bags. Only rarely were free-swimming sharks seen to circle a bag at sufficiently close range to brush 
against it. (GRA) 

1553. 
THEEDE H. and A. Ponat. 

Die Wirkung der Sauerstoffspannung auf die Druckresistenz einiger mariner Wirbelloser. 
[The influence of oxygen tension on the pressure resistance of some marine invertebrates] . 
Mar. BioI. (Berlin) 6(1):66-73; 1970. 

Variations in O2 tension exert a considerable influence on the resistance of invertebrates to high hydrostatic 
pressure. Pressure resistance of whole animals (Idotea baltica, Cyprina islandica) and of isolated tissues (gill 
tissues of C. islandica and Mytilus edulis) is higher in a medium not fully air saturated; it decreases with 
increasing O2 tension to about air saturation or higher. In some species pressure resistance decreases when 
dissolved O2 is almost absent. O2 tension does not influence pressure resistance only during exposure to 
increased pressure; the experiments revealed that pressure resistance increases in isolated tissues kept under 
O2 deficiency prior to the experiment. Lactic acid, a result of anaerobic glycolysis, increases cellular pressure 
resistance only if its presence is combined with decreased pH values. Metabolic mhibition with cyanide does 
not increase pressure resistance. It is suggested that the primary reasons for lowered pressure resistance at 
saturation or higher O2 levels are oxidation and inhibition of sensitive sulfhydryl-enzymes under pressure. 
Decrease of pressure resistance at extreme degrees of O2 deficiency may be due to insufficient rates of ATP 
synthesis. According to Marsland, ATP is required for maintenance of protoplasmic gel structures. Correla
tions between pressure resistance and O2 tension are of special importance in deepsea animals which often 
have to face reduced O2 contents in therr ambient medium. (English summary) (©BA) 

1554. 
THIN, B. 

Les premiers soins a appliquer en cas d'accidents de plongee. 
[The first ministrations to apply in case of diving accidents] . 
In: L'Huillier, J.-R., ed. Medecine de plongee. Gaz.Hop. 35: 1060-1061; Dec. 20, 1971. 

The author describes methods that can be used in the absence of trained medical personnel. For respiiatory 
reSUSCitation, he recommends use of a fleXible nasopharyngial tube, which IS placed m the nostru of the 
patient. This eliminates the complication caused by vomitmg, usually brought on by ngid tubes. In extreme 
cases, a tracheotomy or coniotomy can be performed by use of the Sierra-Shelden eqUipment. It IS pOSSible to 
tram divers to perform thiS operation which IS only to be employed in cases of extreme urgency. 
Endotracheal mtubatlOn, which might be necessary m the case of a too-full stomach can, unfortunately be 
admmlstered only by a phYSICian. Intravenous perfUSIOn IS of pnmary Importance and can be executed With 
care if the vena anonyma IS used. This vem IS large and easy to locate. When hypovolemiC shock IS not 
present, but shock of another type IS, and the nearest medical faCUlty IS four or five hours away, It IS 
necessary to employ mtrasternal perfusion. The pomt of mjectlon should be at the thiid or fourth mtercostal 
space. Another danger IS the relaxation of tensIOn which the stranded diver or sWimmer undergoes when he 
sees help arnvmg; thiS causes hiS cortiCOId productIOn to ease, which might bnng on total collapse. It IS 
essential for the rescuers to keep urgmg the victim to "keep up the fight", and as soon as pOSSible to 
administer strong doses of cortlzone. Autogenous trammg IS necessary to combat panic. It IS also adVised that 
the diver carry, attached to hiS watchband, a capsule contammg a small paper gIVIng hiS Identify, hiS phYSical 
pecuhantJes or mfirmltJes, and the location of the nearest hyperbanc chambers. (MFE/BSCP) 
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1555. 
THOMAS, A.N., and A.D. Hall. 

Mechanism of pulmonary injury after oxygen therapy. 
Amer. J. Surg. 120(2):255-263; 1970. 

PulmonaIY O2 tolerance in humans is increased by intermittent exposure. High O2 tensIOns [P02 l promote 
atelectasis, but this can effectively be managed by regular and frequent hyper-Inflation. The extent of chronic 
pulmonaIY toxicity is closely correlated with the O2 tension of the blood perfusing the lung when P02 of the 
inspired gas is keep constant. The threshold and tolerance to O2 therapy is reviewed and recommendations 
for therapy are made. (CMM) (©BA) 

1556. 
THOMAS, J.R. and AJ. Bachrach. 

Differential behavioral effects of breathing air and helium-oxygen at three to ten atmospheres. 
U.S. Nav. Med. Res. Inst., Rep. 2 on Proj. MFI2.524.004.7007D, 18 p. Dec. 30,1971. 

A multiple schedule of reinforcement, consIsting of a fixed-ratIO (FR) schedule and a fixed-interval (Fl) 
schedule, was used as an ongoing behavioral baseline to measure differentIal gas and depth effects on pigeons. 
Measurements were taken at depths of 66, 99, 200, and 300 ft. An 80% helium-20% oxygen mixture was 
found to have less disruptive effects than air on pigeons responding on the two different schedules partic
ularly at 200- and 300-foot depths. Repeated exposures to pressure, independent of gas mIxture or depth, 
resulted In a gradual behavioral adaptation measured by a reductIOn in the dIsruption of behavior. (Authors' 
abstract) 

1557. 
THOMAS, J.R., J.M. Walsh and A.J. Bachrach. 

Effects of breathing air and helium-oxygen at several depths on response rates in multiple 
schedules. 

U.S. Nav. Med. Res. Inst., Rep. 1 on Proj. MFI2.524.004.700D, 23 p. Dec. 30,1971. 

Albino rats, trained on a multiple fixed rano (FR), differential reinforcement of low rate (DRL) schedule for 
food reinforcement were repeatedly exposed to increased pressure (equivalent to 100, 200 and 300 feet of sea 
water) breathing compressed air or an 80% helium-20% oxygen mixture (hehox). Response rates on the two 
schedules were less dIsrupted when the heliox mixture was used, although decrements in performance were 
still observed. Repeated exposure to the same depths produced some behaVIOral adaptation to pressure 
effects. Differential rate changes on the two schedules under hyperbaric conditions were observed as a 
function of schedule contingenCIes. (Authors' abstract) 

1558. 
THOMPSON, A. 

Regulator maintenance. 
Skin Diver 19:52-53; Mar. 1970. 

Lack of knowledge on the part of divers in the correct ways in which to keep their regulators in repair IS 
stated as an important safety problem. Rust can enter the regulator from the tank, salt can enter with sea 
water, other minerals with fresh water; these can all cause serious trouble in the delicate mechanism. The 
author cautions against the indiscnminant use of silicone spray. Plastic rather than metal IS recommended for 
the dust cap. The importance of nnslng the regulator immedIately after every dive is emphasized, and correct 
methods are given for both single hose and double hose regulators. Regulators should be inspected by 
qualified repair personnel once a year. (MFW /BSCP) 

1559. 
THOMPSON, B.P. and C.L. Thompson. 

A study of diver performance with communication aids. 
Devon, Pa., Biomarine Industries Inc., Rep. UWCP-70-3, 61 p., Oct. 1970. 
(AD 715,671) 

An evaluanon of the performance of a dIver with communicatIOn was attempted in two experiments. The 
major expenment involved the observation of the use of underwater commUnIcators by saturated SCIentific 
divers on the TektIte II program. The secondary expenment Involved the examination of commUnIcations 
with closed cycle dIving eqUIpment. Data on saturated dIVers, though not extensive, showed that communica
tion equipment performance and training were primary factors In influenCing dIVer performance. Communica
tions with closed cycle equipment showed a considerable qualitative lITIprovement as compared to open cycle 
equIpment, due to lack of exhaust gas Interference. (Author) (USGRDR) 
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1560. 
THOMPSON, B.P. and I.R. Streimer. 

A study of diver performance with communication aids. 
Devon. Pa., Biomarine Industries Inc., Rep. UWCP-70-15, 57 p. June 30,1971. 
(AD 726,225) 

The performance of two divers working at 33 ft on a communication dependent task was observed and 
measured. Comparisons between productivity and error generation using closed and open cycle breathing 
apparatus, as well as helium-oxygen, nitrogen-oxygen and argon-oxygen mixtures, were made. Measurement 
of oxygen uptake and carbon dioxide production during the communication task, as well as for a series of 
constant swim rates was recorded. No significant difference in productivity was noted for any gas mixture or 
breathing apparatus used. Significant differences were noted for any gas mixture or breathing apparatus used. 
Significant differences were noted in error generation for the helium-oxygen mixture. In addition, the dis
tribution of errors between specific letter-number pairs and sound groups differed significantly for helium
oxygen mixtures. Oxygen uptake during the communication task was equivalent to that previously measured 
for self-paced work. (Authors' abstract) (GRA) 

1561. 
THOMPSON, R.E. and T.K. Akers. 

Gas scrubber for a small high pressure chamber. 
J. Appl. Physiol. 28:851·852; June 1970. 

A reclamation system, and its flow characteristics, for a small dual-compartment high-pressure chamber is 
described. Pressure, up to 11 Ata, is supplied by either an air compressor or a cascade of cylinders containing 
helium, oxygen, etc. The gas flows from a 37.94-liter mixing tank to either or both compartments of the 
high-pressure chamber; it exits through a demand valve controlled through a gas line attached to the negative, 
or vacuum, side of the air compressor. The demand valve reduces the pressure and allows the use of fragile 
Plexiglas canisters containing soda lime, Drierite, or charcoal to scrub the recirculating gas. After leaving the 
canisters, the gas is recompressed and returned to the chamber. At a pressure slightly greater than 1 Ata, the 
flow is 1,200 liters/hr within the closed system. Temperature is controlled through an S-shaped copper unit 
containing a water jacket on one limb and heating tape on the other; it is installed between the mixing tank 
and the chamber and is capable of exchanging 0.972 kcal/hr. (Authors' abstract). 

1562. 
THOMPSON, R.E. and T.K. Akers. 

Influence of sodium pentobarbital on mice poisoned by oxygen. 
Aerosp. Med. 41: 1025-1027; Sept. 1970. 

Male Swiss Webster mice, weighing 25 gms, were exposed to oxygen from 11 to 2 ATA. At least two groups 
of ten mice were poisoned by oxygen at each pressure to establish an LD 100' Decompression, followed by 
lung water measurement, was accomplished immediately after obtaining each LDloo. A second series of 
oxygen exposures was performed on an equal number of mice pretreated WIth 30 mgm/kg sodium pentobar
bital. The two functions of mean survival times versus oxygen (11 to 2 ATA) were exponential and not 
significantly separated. The death times for mice given sodium pentobarbital were shorter than nontreated 
animals at oxygen pressures below 5 ATA. Respiratory depreSSion coupled with lung failure IS an explanation 
for this finding. Lung water in non-treated and sodium pentobarbital-treated animals was significantly ele
vated (1'<001) In all oxygen exposures above control values. At 6 and 7 ATA, there was a significant 
difference In lung water content between normal and sodium pentobarbital pretreated mice exposed to 
oxygen. (Authors' abstract). 

1563. 
THOMPSON, R.E., T.W. Nielsen and T.K. Akers. 

Synergistic oxygen-inert gas interactions in laboratory rats in a hyperbaric environment. 
Aerosp. Med. 41: 1388-1392; Dec. 1970. 

Male Sprague-Dawley rats were exposed to 13 or 26 Ata N2 or He In 10, 8, 5, 3, and 2 Ata O2 (Series I), or 
26 Ata inert gas with 0, 25, 50, 75, and 100% In N2 In 3 ATA O2 and With He as a diluent (Senes II). Rat 
tolerance was measured by observing each group's LD 100, and lung damage was measured by drying the rat 
lungs to obtain total water values. The present Senes I expenments have demonstrated conclUSively that an 
02-inert gas synergism occurs In rats In a hyperbanc environment, and that in rats thiS synerglsttc effect IS 
caused by 02-N2 and also by 02-He. The synerglsttc effect of He IS unexpected ill view of ItS narcotic 
potency. Lung damage m the 13 Ata N2 and He exposed ammals mcreased at the higher O2 pressures, but the 
lung damage of the 26 Ata N2 and He exposed ammals was not different from O2 control values at the higher 
O2 pressures Series II results indicate a gas denSity dependence on rat survIVal m 26 Ata N2-He mixtures m 3 
Ata O2, as the N2 concentratIOn was mcreased, rat SUrvival time decreased hnearly At the Increased N2 
concentratIOn, lung damage mcreased progressively. (Authors' abstract) 
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1564. 
THRALL, G.M. 

A high pressure cryogenic helium recovery unit. 
In: The decade ahead, 1970-1980, p. 417-428. Washington, D.C., Marine Technology Society, 

1969. 

Each year vast amounts of helium are literally thrown away in deep dive simulation and deck decompression 
chambers. A unique new device has been developed which will allow for the recovery and subsequent re-use 
of this helium. The paper discusses the cycle and thermodynamic principles involved in the design of this 
Helium Recovery Unit. Considerations pertinent to component design and selection are presented. Unique 
features incorporated in the design, such as the elimination of cryogenic adsorption common to previous 
helium purification cycles are assessed. A description of two units, one for land based research facility use and 
the other, employing a self-contained refrigeration source, for use with shipboard deck decompression 
chambers, is included. Economic considerations are evaluated in the paper. Costs for recovery are compared 
to costs for purchased helium and net savings as well as equipment payoff periods are discussed. (Author's 
abstract) 

1565. 
TIBES, U. and J. Stegemann. 

Das Verhalten der endexspriatorischen Atemgasdrucke, der OrAufnaheme und CO2 -Abgabe 
nach einfacher Apnoe im Wasser, an Land und apnoeischem Tauchen. 

[Endtidal partial pressures, oxygen uptake and carbon dioxide output following apneic diving 
and breath hold in water and in air]. 

Pflueger Arch. Ges. Physiol. 311(14):300-311; 1969. 

Investigations were performed in order to find out whether breath-hold or apneic diving will alter O2 
consumption and CO2 production in man. Therefore six male subjects stopped breathing for periods of 30, 
60,90, 120 and 165 seconds either outside or immersed in water. The endtidal P02 and PC02, the O2 uptake 
and CO2 output of each tidal were determined by means of an mtegrating pneumotachograph and a mass 
spectrometer in the recovery period. The measured dates were compared with those of diving at the bottom 
of the swimming pool in a depth of 80 cm. The real O2 debt which was incurred during apnea was compared 
WIth the theoretical O2 debt which could be calculated from the energy consumption of the preperiod, 
assumed that the metabolic rate would remain constant during apnea. The O2 consumption was reduced up 
to 38% during breath holding in air, up to 29% during breath holding immersed in water and up to 28% 
during diving. The end tidal P02 of the ist expiration after apnea decreased as a function of the tpneic time. 
After equal periodl of apnea the P02 was lower in the diving than in the breath hold expenments. Up to 90 
seconds of apnea the CO2 output corresponded to the CO2 production. With mcreasmg apneic time a marked 
CO2 retention could be observed. The endtldal PC02 and the CO2 output of the first expllation were 
independent from apneic time and were found to have a value of about 45 mm Hg and 150 ml respectively. 
No difference between diving and breath hold could be noticed. (©BA) 

1566. 
TIBES, U. and J. Stegemann. 

Die endexspiratorischen Atemgasdrucke, die Sauerstoffaufnahme und die Kohlen
dioxydabgabej Atemuzug innerhalb der ersten Minute nach Tauchen oder Atemanhalten im 
Wasser. 

[The endtidal pressure of respiratory gases, the oxygen intake and carbon dioxide output of 
each tidal during the first minute after diving or breath holding in water] . 

Pflueger Arch. Ges. Physiol. 307:R93; 1969. 

Abstract only. Entire item translated· In phYSically tramed and untrained subjects, the end tidal gas pressure 
was measured by mass spectrometer and pneumotachogram after unmerslOn or holding of breath at rest for 
periods of 30 to 180 seconds. The expiratory pneumotachograms were mtegrated electrically so that for each 
instantaneous volume, the corresponding gas concentration was recorded in an analog storage umt and played 
back for interpretation with an eight-fold scale reduction on a recorder with a 25 cm. chart width. Usmg this 
method, the end tidal oxygen pressure of the first expllation decreased linearly With the length of interruption 
of ventilation. The endtidal CO 2-pressure produced values of approximately 50 torr independent of breath
holding period. The O2 intake and CO2 output reached theu rest-values in a period of 20 to 60 seconds, 
depending on the length of ventilation interruption. In the first 20 seconds of the recovery time, the O2 
mtake was larger than the C02 output. Between 21 and 60 seconds, the ratio of the two quantities inverted. 
The O2 intake and the CO2 output were smaller during the first 20 seconds after breath holdmg than after an 
equally long period of immersion. (TU/BACP) 
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1567. 
TIMBERMAN, J. 

Medico-legal problems in death by drowning: Its diagnosis by the diatom method. A study 
based on investigations carried out in Ghent over a period of 10 years. 

J. Forensic Med. 16(2):45-75; 1969. 

The identification of diatoms, in experienced hands, provides the most rehable proof of drowning. A number 
of points, such as the reason for the presence of diatoms in some livers, still have to be elucidated. (LPS) 
(©BA) 

1568. 
TITOV, A.P., H.B. Cherkavskii and A.I. Vasilevskii. 

Vodolaznaya travma. 
[Diver's trauma] . 
Sudebnomed. Ekspert 12(2):48-50; 1969. 

A specific trauma in divers sometimes takes place. It is caused by defects in the process of sustaining the 
necessary air pressure, producing a vacuum in the helmet. The neck and shoulders are then forced into the 
aperture of the helmet and the head is suffering a vacuum effect. Two cases with fatal cervico-spinal injury are 
reported. (English summary). 

1569. 
TITOV, A.P. 

Smert' vodolaza ot mekhanicheskoi asfiksii pri azotnom narkoze. 
[Death of a diver from mechanical asphyxia during nitrogen narcosis] . 
Subednomed. Ekspert, 14:52-53; Apr./June 1971. 

The author reports a case of sudden death of a diver from mechanical asphyxiation by the metal collar of his 
diving suit. Because of faulty adjustment of the pressure in the caisson, the diver, after haVing breathed a 
helium-oxygen mixture, was suddenly exposed to nitrogen-rich highly compressed air of 9-10 atm. He under
went nitrogen shock causing sudden loss of consciousness. His own body weight pressed the frontal part of his 
neck against the edge of his metal suit which compressed his trachea causing asphyxiatIOn and death. The 
author warns against the professional hazards of the narcotic effect of compressed nitrogen. (OLC/BSCP) 

1570. 
TOBIN, D.A. 

Explosive decompression in a hyperbaric oxygen chamber. 
Amer. J. Roentgen. 11 1:622-624; Mar. 1971. 

An incident of explOSive decompression In a hyperbaric chamber while a patient was being treated for cancer 
is described. The plastic portion of the chamber spontaneously ruptured, causing explosive decompression of 
the patient. Much damage to the chamber was caused by chunks of plastic being propelled WIth prOjectIle 
velOCity, and the research duector suffered multiple injuries caused by being thrown back by the Impact on 
his mandible of the exploding plastic. Strict observance of emergency procedures included prompt closing off 
of the oxygen supply by the hyperbaric technician, and instant summomng of the emergency cardiac re
suscitation team. This team discovered a bilateral hemopneumothorax in the patient, which they relieved by 
tubing. It IS stated that the preCision with which the oft-repeated emergency procedures were executed 
prevented the catastrophe of oxygen fire. (MFW /BSCP) 

1571. 
TODD,G.P. 

Decompression patterns developed by an interdependent electric analog. 
U.S. Nav. Submar. Med. Cent., Rep. SMRL 580,10 p. May 16, 1969. 

A Slmple, mexpenslVe electromc analog has been developed and constructed which IS based on a modificatIOn 
to the claSSIcal Haldane mathematical model. Unlike the Haldane model thiS analog uses a senes alignment of 
theoretical half-tIme tIssues rather than the usual parallel arrangement. Schedules produced by thiS analog 
closely follow the expenmental mert gas elIminatIOn curves developed by Behnke and the mathematIcal 
model theonzed by B.A. HIlls. The results raIse an mterestlng question as to the adequacy of the present 
Haldane model modificatIOn employed by the U.S. Navy for decompressIOn schedule calculatIOn. Further 
studies must be made before thiS latter questIOn can be answered. (Author's abstract). 

1572. 
TOLHURST, G. and H. Holhen. 

Current problems III diver communication research. 
Signal 24.13-17;Apr. 1970. 

402 



The authors summarize the communication research program being carried on at the Communication Sciences 
Laboratory at the UniversIty of Florida. The studIes on divers' speech production fall into five areas: (I) 
intellIgibility as related to pressure; (2) regulator back pressure; (3) constrictIOn of the articulators; (4) 
additIOn or removal of cavitIes; (5) evaluation of compensatory speech modes. Further studies look into the 
effect of breathing gases, especially helium, on speech production. The studies on speech reception include 
Investigations into underwater auditory acuity as a function of depth, breathing mixture, pressure, contents 
(water or air) of the external auditory meatus. Studies have indicated in general that neither acuIty nor sound 
localIzation are greatly affected by depth. In the studIes on underwater speech propagatIOn, the effects of 
dIstance, illtering, and noise masking on speech signals are being investigated. A fourth area of activity 
consists of equipment evaluation. InstrumentatIOn to be used in carrying out these four areas of research has 
been developed. Two system are mCORS (Diver Communication Research System) and DALS (Diver AudI
tory Localization System). Techniques for the utIlIzation of these systems are descnbed. (MFW /BSCP) 

1573. 
TOMSKY, J.W. 

SeaLab, Man-in-the-Sea: future phases from 1969. 
In: Progress into the sea. Transactions of the Symposium 20-22 October 1969, Washington, 

D.C., p. 267-27l. Washington, D.C., Marine Technology Society, 1970. 

The author revIews the SeaLab expenments. He summarIzes the main problems of SeaLab III as cold stress, 
breathing resIstance, C02 buildup, leaks In the habitat, and a faulty hatch. The expenment has been re
organized and reprogrammed. The goal now IS to develop a man-rated diving system with a depth capability 
of 850 feet, using Deep DIVing System Mark 2. A four-phase test program consists of detaIled studIes in the 
following areas: (1) lIfe support equIpment; (2) Deep DIVing System Mark 2; (3) thermal protection. Phase I 
has already begun WIth testing of interim aquanaut equipment in cold water tanks and training of the 
aquanauts In ItS use. Phase II WIll continue tests under actual condItions. Phase III will combine the support 
ship, the Deep DIVing System Mark 2 and the Interim Aquanaut Equipment Mark II. Phase IV, whIch will 
feature sustained liVing tests, WIll begin in the summer of 1971. The au thor, who IS an aquanaut, vIsualIzes 
eventually a completely mobile habitat, and gear that would allow aquanauts to act independently at 1000 
feet, probably being mechanically propelled. (MFW /B SCP) 

1574. 
TORBATI, I.D., D. Harel and S. Lavy. 

Influence of adrenalectomy on electrical activity of the brain under high oxygen pressure. 
Aerosp. Med. 42:658-660; June 1971. 

The electrIcal activity of the cortex and subcortical areas in unrestrained unanesthesized, adrenalectomized 
and normal rats was examined under hyperbaric oxygen of SIX atmospheres absolute (atms. abs). Continuous 
electroencephalographic recordings were obtained by means of chronically implanted electrodes. The appear
ance of electrical discharges was considered to be the first indicator of oxygen toxicIty to the central nervous 
system. No significant dIfference regarding the time of onset of electrical discharges was noted between the 
adrenalectomized and non-adrenalectomized animals. It was also found that electrical discharges appeared 
simultaneously In cortical and subcortical structures examined. (Authors' abstract) 

1575. 
TOWNSEND R.E., L.W. Thompson and I. Sulg. 

Effect of increased pressures of norm oxic helium, nitrogen and neon on EEG and reaction time 
in man. 

Aerosp. Med. 42:843-847; Aug. 1971. 

ThIS paper examined the effects of hyperbaric, norm oxic breathing gas mixtures of helium, nitrogen and neon 
on the electroencephalogram (EEG) and SImple reaction tIme (RT) in man during a chamber saturation dive. 
Subjects breathed helIum-oxygen at One, 4.02, 7.05, and 8.57 Ata; nitrogen-oxygen at One, 4.05 and 7.05 
Ata; and neon-oxygen at 7.05 Ata. The only meaningfUl changes on any of the dependent variables occurred 
with Increased pressures of the nitrogen breathing gas. There was a lInear increase in RT, a suggestIOn of 
increased mean alpha frequency and an increase in failures to respond during the RT Task WIth increased 
pressures of nitrogen-oxygen. Oearly defined EEG alpha block was observed at all pressures and with all 
breathing gases studied. The relationsiJip of this finding to previous reports of a decrease in alpha block with 
increased pressures of gases containing a high partial pressure of nitrogen is discussed. (Authors' abstract) 

1576. 
TRAPP, W.G .. , T.R. Patrick and P.A. Oforsagd. 

Effect of high pressure oxygen on alveolar lining phospholipids. 
Amer. J. Physiol. 221 :318-323; July 1971. 

LIghtly anesthetized dogs, either mechanically ventilated or breathing spontaneously, were exposed to 3 
atmospheres absolute of 100% oxygen for penods of five and ten hr in a large hyperbaric chamber. Dunnll: the 
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exposure blood gases, acid-base balance, arterial and venous pressures, and ECGs were monitored. Following 
the oxygen exposure the lungs were removed. Surface tension measurements and surface-active phospholipid 
determinations were made on an endobronchial lavage. Grossly and microscopically very few signs of 
pulmonary oxygen toxicity were evident even after a ten hr exposure. Some changes had occurred in the 
alveolar surface-active phospholipids within five hr, and had progressed somewhat by ten hr. At this time the 
changes were reflected by a reduction in surface activity of the lung lavage possibly due to the significant 
increase in fatty acids not normally found in the lung lining layer, which have a potentially destructive effect 
on surface activity. The early signs of pulmonary oxygen toxicity after ten hr exposure to 100% oxygen, 
however, were overshadowed by a cerebral functional deterioration which appeared to be irreversible. No 
difference was seen between the mechanically ventilated and the spontaneously breathing dogs. (Authors' 
abstract) 

1577. 
TRASINO, M., G.F. Rossi, P. Sannazzari, L. De Santis and A.M. Ravara. 

Interpretazione etiopatogenetica delle variazioni piastriniche e protrombiniche nella ipotermia 
corporea. 

[Etiopathogenetic interpretation of the platelet- and prothrombin-level variations in bodily 
hypothermia] . 

G. Ig. Med. Prey. 11: 17-22; Jan./June 1970. 

The authors attempt to define the role and importance of some of the factors mentioned at the end of the 
preceding article. In their opinion, the foremost of these factors is cold, aggravated by the diving parapherna
lia, as shown in this study. Cold can have import and far-reaching effects on the circulatory system, not only 
by markedly slowing the rate of flow (vasoconstriction) but also by altering the concentrations of chemical 
factors in the blood. The well-known subaquatic polycythemia seems to be related to these effects, as do 
ischemia and resulting anoxia of the tissues. Cold may also be responsible for the greatly increased platelet 
counts, either directly by provoking platelet production at the medullar level, or indirectly. The inconsistent 
findings relative to Quick's time and prothrombin activity suggest that individual variations of liver function 
in response to cold are of primary importance. (MEH/BSCP) 

1578. 
TREFNY, Z. and J. Svacinka. 

Effect of hypoxia and hyperoxia on the quantitative ballistocardiogram. 
In: Falcao de Freitas, A., ed. Ballistocardiography and cardiovascular therapy. Proceedings of 

the second world congress in ballistocardiography and cardiovascular dynamics, Oporto, 
Portugal, March 31 - April 2, 1969. 

Bibl. Cardiol. 26:119-124; 1970. 

Ten healthy male subjects in the hypobaric and hyperbaric chamber (70-2,280 torr P02 ) were examined. The 
systolic force (F) and the minute cardiac force (MF) with the aid of the quantitative ballistocardiographic 
method were determined, and at the same time the heart rate (HR) and blood pressure were registered. In 
hypoxia the increase of MF was noticed, mostly due to the increase of HR, whereas the Increase of F was less 
important. In hyperbaroxia a statistically significant decrease of MR was observed, caused both by the 
decrrease of HR as well as of F, the latter being statistically more significant. (Authors' summary). 

1579. 
TRENSE,E. 

Technische und arztliche Probleme bei einem Taucherunfall. 
[The technical and medical problems associated With diving accidents] . 
Zbl. Arbeitsmed. 20: 69-71; 1970. 

This description of a particular diving aCCident is used to illustrate the problems associated with the treatment 
of Civilian diVing injuries. The subject under study lost hiS mouthpiece at a depth of 35 m and was forced to 
surface. When he arrived In the hospital, he was suffering from incomplete paraplegia at the twelfth thoracal 
segment and was placed in a portable pressure chamber at 2.8 atm 8-1/2 hours after the aCCident before being 
transferred to a larger chamber for decompressIOn from 8 atm. A nearly complete paraplegia of the legs 
perSisted after decompressIOn but the patient recovered to the point where he could run one month after the 
aCCident. Bladder damage perSisted but this also passed In time. (TU/BSCP) 

1580. 
TROSHIKHIN, G.V. and V.G. Shalyapina. 

Pokazateli simpato-adrenalovoi aktivnosti i gazoobmen zhivotnykh vusloviyakh povyshennogo 
partsial'nogo davleniya kisloroda. 

[Indices of the sympatho-adrenal activity and gas metabolism in ani.rh!\lis under increased partial 
oxygen tensIOn] . 
Fiziol. Zh. SSSRSechenov. 56{l):119-122; 1970. 
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A decrease in norepinephnne content In brain tissue and a rise in corticosteroid level in penpheral blood 
occur In mice following a ten day exposure to gas medlll WIth 60% O2 • In an 80% hyperoxic mixture shifts are 
manifested to a greater degree. Unidirectional changes In the same Indices occur following the exposure of 
animals to short term pressure of 3-3.5 atm O2 • Sixty percent O2 content fails to exert any significant toxic 
effect and 80% O2 content results in a reduction of rectal temperature and gas metabolism in mice. When 
exposed to 3-3.5 atm 02 for one hr mice develop convulsions. (GAH) (© BA) 

1581. 
TROSHIKHIN, G.V. 

Vliyanie povyshennogo partsial'nogo davieniya kisloroda vo vdykhaemom vozdukhe na legkie 
zhivotnykh. 

[The effect of increase partial oxygen pressure in inspired air on the lungs of animals 1 . 
Patol Fiziol. Eksp. Ter. 14(1):75-76; 1970. 

A study was made of the effect of air with 60, 80 and 90% O2 concentration on the pulmonary tissue of mice 
kept m the media for 1.5, 3, 5, 10 and 15 days. The animals tolerated the 60% hyperoxic mixture well. An 
80% hyperoxic mixture caused in some of the animals an Inflammatory reaction of the lungs, with edema. In 
90% oxygen the character of lung changes was the same, but they were more pronounced. In mice kept In a 
medium with 90% O2 for five days, resolution of inflammatory reaction in the lungs was observed on the 
thud day after replacement of this medIUm with all. (SB) (© BA) 

1582. 
TROSHIKlN, G.V. 

Izmeneniia gazoobemena i termoreguliatsionnoi aktivnostl myshts u zhivutnykh v 
giperoksicheskoi atmosfere. 
[Changes of the gaseous metabolism and of the thermoregulatory activity in the musceles of 

animals in a hyperoxic atmosphere] . 
Fiziol. Zh. SSSRSechenov. 57:435-441; Mar. 1971. 

Investigation of the gas exchange and electrical activity in the muscles of rats exposed for successive one-hour 
periods to air, oxygen and air atmospheres. Three sets of experiments were perfonned at ambient tempera
tures of 16 to 18 C, 20 to 22 C, and 25 C. The gas exchange and the thennoregulatory muscle tone at 20 to 
22 C ambient temperatures were higher in oxygen than in air. Ambient temperatures of 16 to 18 C increased 
the changes in the gaseous metabolism and in the electrical activity of the muscles, while a temperature of 25 
C tended to minimize these changes. The gas exchange rate during oxygen respiration is strongly dependent 
on the thermoregulatory activity of the muscles. (TM) (Aerosp. Med. Bioi.) 

1583. 
TROSHIKHIN, G.V. 

Vpliv pidvishchenogo vmistu kisniu v navkolishn'omu seredovishchi no legeni tvarin. 
[Influence of increased oxygen content in the ambinent medium on the lungs of animals] . 
Fiziol. Zh. (Kiev) 17:397-401; May/June 1971. 
(A7134,222) 

Study of the influence of increased oxygen concentrations (60, 80 and 90% oxygen) on the pUlmonary tissues 
of mice during prolonged exposures of 1.5, 3, 5, 10 and 15 days following the exposure. The animals endured 
the 60% hyperoxlc mixture comparatively well; initial symptoms of inflammation were observed only after a 
ten-day exposure and these diminished with further exposure. Exposure to 80% oxygen for 36 hr evoked a 
distmct invlammatory reaction with edematous effects in some of the mice. A 90% oxygen exposure evoked 
the same types of lung changes but these were more serious. A seven-day exposure to this mixture resulted in 
the death of some animals and evoked both pneumonia and acute pulmonary edema. Reversal of the symp
toms of 90% oxygen exposure occurred after the third day of breathing with a nonnal mixture. (TM) 
(Aerosp. Med. BioI.) 

1584. 
TROTTER, C. 

Evolution of therapeutic recompression for exceptional cases of decompression sickness in 
guinea pigs. 

Alverstoke, U.K., Roy. Nav. Physiol. Lab., Rep. 2-71,11 p. 1971. 

The author is interested m developing decompression and recompression schedules for use on small animals, 
whose higher metabolisms and faster circulation cause them to respond differently than man to pressure 
changes. In recent experiments rats were taken to 92 ATA and decompressed successfully in five and one-half 
hours. Methods used with rats were extrapolated to guinea pigs. The author discusses the graphical plot of the 
tables, the stage decompression method, the use of oxygen inhalation, and deeper recompression therapy. The 
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effectiveness of these methods will be tested on experimentally produced fonns of severe decompression 
sickness such as pulmonary barotrauma, in guinea pigs. (MFW/BSCP) 

1585. 
TROUTNER, R.T. 

Acoustic telemetry. 
Oceanol. Int. 5: 16-18; Jan. 1970. 

Part of this article touches on voice communication among divers. A small adaptation of the underwater 
telephone - AN/PQC - is one mechanism used. Most systems employ small microphones mounted within the 
helmet or face mask. The chief problem is the actual physical difficulty of speaking under water. CBS 
Laboratories has developed a high fidelity loudspeaker that "illuminates" acoustically a large work area with 
voice band signals. Divers answer via small belt-mounted transmitters. (MFW /BSCP) 

1586. 
TUCKER, A. and S.M. Horvath. 

Metabolic responses to normoxia and hypoxia in the altitude-adapted rat during swimming. 
J. Appl. Physiol. 31 :760-765; Nov. 1971. 

Oxygen uptake, rectal temperature, and swimming time were measured on altitude-adapted and control rats 
in 22° and 37°C water with both 20.9% and 11% O2 environments. A slight decrement in swimming time and 
oxygen uptake was observed upon acute exposure to 11% oxygen in 22°C water. The altitude-adapted rats 
were able to maintain both rectal temperature and oxygen uptake at higher levels than the control animals in 
the 22°C water swims. The increased metabolic heat production and decreased rate of heat exchange enabled 
the altitude-adapted rats to swim significantly longer in both the 20.9% O2 (P<o.OI) and 11% O2 (P<O.OI) 
22°C water swims. No failures were observed in the 37°C swims with 11% O2 after altitude acclimitlzation 
compared to the failure of six of eight control animals at an average swimming time of 8.2 min ± 4.5 sd. The 
ability of the al titude-adapted rats to withstand hypothennia for longer periods of time suggested a positive 
cross acclimatization between altitude and cold. The increased swunming time in both nonnoxia and hypoxia 
exhibited by the altitude-adapted rats indicated the beneficial changes in physiological parameters following 
acclimatization to altitude. (Authors' abstract) 

1587. 
TURYGINA, AV. and L.A. Aleksandrov. 

BlOelektricheskays aktivnost' golovnogo mozga cheloveka v usloviyakh glubokovodnykh 
vodolaznykh spuskov. 

[Bioelectrical activity of the human brain during deep-sea diving] . 
Voennomed. Zh. 8:47-50; 1968. 

The bram bioelectrical activity of five well-trained divers was recorded dunng simulated dives from 660 to 
200 m in depth. The bram biopotentials were recorded from motor and ViSUal regIOns of the bram on an Alvar 
electroencephalograph. During dives of 160 m. and deeper, the eXCitability of the brain nerve cells increases 
and a strong excitation process develops. The excitation was retained for one of four min. after return to the 
"ground" level. During the decompressIOn penod, the brain bIOelectrical activity was unstable, especially m 
the frontal region. However, thiS eXCitatIOn did not disrupt the nonnal activity of the subjects during the 
decompressIOn. Apparently, the eXCitatIOn IS m part due to emotional stram on the dIVers during the deep 
dives. Other reasons for the eXCitation may include the effect of the high partial O2 pressure and He pressure 
as well as the saturatIOn and desaturation of the organism With inert gases (AMH) (© BA) 

1589. 
TUSON, K.R. 

An experimental vehicle for divers and its capabilitIeS. 
In: Lythgoe, J.N. and E.A. Drew, eds. Underwater ASSOCIation Report 1969, p.38-41. 

Guildford, England, Iliffe SCIence and Technology Publications, Ltd. 

A dIVers' vehicle deSigned to carry two divers m a prone pOSitIOn IS descnbed. The vehicle IS electncaJly dnven 
and IS capable of about 3 knots. InstrumentatIOn is deSigned to allow navigatIOn by dead reckonmg and ItS 
acoustic hommg system IS descnbed. (Author's abstract). 

1590. 
TUTEUR, F.B., F.C. Spindel, A.N. Venetsanopoulos and 1.F. McDonald. 

PropagatIon and commUnIcatIOns through underwater acoustic channels. New Haven, Conn., 
Yale Univ., FInal Report on Contract NOOI40-69-C-0045, 36 p. Jan. 15,1971. 

(AD 717,678) 

The rcport deals WIth research mto COnUllUniCatlOm through the surface scattcnng channel. Results are 
mduded from a SCfles of expenments perfofllled WIth a model tank These deal with surface statIstIcs and the 

406 



statistics of the impulse response of the channel. Theoretical studies dealing with the character of the channel, 
optimum signal design, and the performance of correlation detectors are also included. (Author) (GRA) 

1591. 
TYLER, J.E. and R.C. Smith. 

Measurements of spectral irradiance underwater. 
New York, Gordon and Breach, 1970, 103 p. 

The radiant energy that penetrates into the ocean is the energy available for photosynthesis as well as the 
energy available for other forms of biological activity, such as the predatory and escape tactics of fish. It is 
also the natural energy available to man for seeing and for photography or television. Very little quantitative 
Information has been available on the spectral properties of this underwater light field, or on the details of its 
variation with depth, or on the manner in which It is altered by the composItion of the water mass. This 
publication reports the quantitative results of a program undertaken to measure the details of the underwater 
light-field and to determine the optical attenuating properties of vanous types of natural water. (From 
authors' preface) 

1592. 
TZIMOULIS, P. 

Nemrod compressed aIr vest. 
Skin Diver 19:30-31; May 1970. 

A Spanish-made compressed-au vest is Imported and distnbuted by Seamless Rubber Co. It IS made of brIght 
orange neoprene-impregnated nylon fabric. It carries a small bottle for compressed air whIch holds 2 cubic 
feet. Tests have shown that the Jacket can be suffiCIently inflated from a full cylinder to start lift-off from a 
depth of 200 feet. LIft power IS a function of depth and stored air volume. By means of a hose and plunger 
valve mechanism, the diver can dump ail or part of the air in the vest to slow up ascent. The vest prevents the 
waste of energy and air on struggling to ascend with heavy equipment. It should not be used by an inexperi
enced diver, because of ItS capacity for rapId inflation and ascent, which may cause trouble if not properly 
controlled and regulated. (MFW /BSCP). 

1593. 
UDDIN, D.E. and W.H. Sellers. 

Increased serum haptoglobin following exposure to a hyperbaric environment. 
Can.J. Biochem. 48(12):1368-1370; 1970. 
(Also published as NAVMED-MF 12.524.014-1005B-1, 5 p. June 23,1970). (AD 720,500) 

Sprague-Dawley rats were exposed to a 19.2 atmospheres absolute helium environment with an oxygen partIal 
pressure of 0.21 atmosphere for three h. Haptoglobin levels were measured on serum samples obtained 24 h 
before exposure and at intervals after decompressIOn. Serum haptoglobin increased twofold within 24 h after 
decompression and remamed elevated for at least three days. (Authors' abstract) (G RA) 

1594. 
UDDIN, D.E., T.L. Sallee, R.E. Danziger, E.M. Neptune, Jr., J.M. Alexander, E.T. Flynn and J.K. 

Summitt. 
Biochemical studies during staturation diving: Two exposures at 19.2 ATA with excursions to 

23.7 ATA. 
Aerosp. Med. 42:756-762; July 1971. 

Serum enzymes, serum lipids, lipoproteins, glucose, lactate, total protein and haptoglobin were measured 
before, during and after two identIcal saturatIOn excursIOn dives at 19.2 atmospheres absolute (AT A). A total 
of eight divers were studIed. SIgnIficant Increases in CPK, LKH, amylase and cholesterol were noted dunng 
the dIve, while free fatty aCIds decreased. No other changes were apparent. Twenty-four hour urinary output 
values obtained dunng one of the dives (four subjects) mdlcated a diuresis at 19.2 ATA. Also a natnuresls and 
kaluresis were observed at 19.2 ATA which returned to control levels In the early phases of decompression. 
Serum sodIum and potaSSIUm concentrations remaIned within normal limits throughout the exposure. The 
data were analyzed from the standpoint of the stress imposed on the dIver by the components of the 
envIronment, includmg increased pressure, ImmerSIOn, exercIse and decompression. Certam problems inherent 
to this type of analysIs are dIscussed. (Authors' abstract). 

1595. 
UHLIG, G. 

Report on the experiences with the underwater laboratory, "Helgoland". 
Tauchtechnik Inf. 5 :42-45; Mar. 1971. 

This underwater lab IS a cylmdncal pressure con tamer of 30 feet length and a dIameter of 8 feet. The 
pressunzatIOn capacIty of the underwater complex is designed for an eqUIvalent water depth of 330 feet. The 
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total volume amounts to approximately 43 m3 , the weight, including the ballast, amounts to approximately 
75 tons. The lab is divided into two separate compartments, one wet room with manhole and one work room. 
The two head ends of the underwater lab are equipped with two bunks each. The work room, which can be 
entered through a door, is also intended for use as decompression chamber, so that the aquanauts can be 
decompressed during their stay in the lab. An electric switchboard plant and a life support system have been 
installed in front of this chamber. The atmosphere within the underwater lab is continuously regenerated in 
the closed-circuit system; exhaled carbon dioxide is absorbed by soda lime, the exhausted oxygen is con
stantly replenished, and impurities are retained by charcoal mters. The oxygen partial pressure amounted to 
0.3-0.4 ata .... A technical novelty is the introduction of a self-contained support buoy, which is moored 
adjacent to the lab by three anchors. The buoy comprises a diesel aggregate with a capacity of 25 Kv-a, two 
air compressors, oil tanks and gas cylinders. The buoy carries a radio link and provides for radio and television 
communication to the central shore station. The actual supply of power, compressed air, nitrogen and fresh 
water to the lab is ensured by umbilical connection. The life of the aquanauts is safeguarded by numerous 
rescue means. A one-man rescue chamber is immediately attached to the decompression chamber of the 
underwater lab. Thus, in case of emergency, a diver can be rapidly brought to the surface. The rescue chamber 
can be recovered by helicopter or boat and will be flanged to a short-mounted decompression chamber. 
Another diving chamber is to act as an "elevator" which will convey the divers to and from the underwater 
lab. Moreover the laboratory is equipped with a life raft which can be released from the lab after the crew has 
been decompressed .... It cannot be denied that, before any physical work in the underwater lab, a certain 
degree of inertia had to be overcome. Due to the physiological exertion the divers had a tremendous need for 
sleep. They generally had about nine or ten hr sleep. According to our experience, however, the working 
capacity of the aquanauts seems to be dependent on three conditions' (I) On fitness of the diver. (2) On hIs 
adaptability to the special environmental conditions, (3) On a certain degree of living comfort. The combIna
tion of a team is certaInly of great psychological importance. On the other hand it could be noticed that living 
under increased stress and the interdependence had a very stabilizing effect on the crew. (Author) 

1596. 
ULRICH, W.D., RE. Smith, JI. and T. Hernandez. 

A radiographic method for demonstrating decompression sickness in hamsters. 
U.S. Nav. Med. Res. Inst., Rep. Ion Project M4306.01-IOIOBXK9, 7 p. July 13, 1971. 
(AD 728,396) 

Decompression sickness is assocIated with Intravascular bubbles. Knowledge of the site and distribution of 
such bubbles may provide additional information regarding their source and growth. Furthermore, the devel
opment of another non-destructive Imaging method, acoustic-optical imaging for bubble detection in the rear 
extremities of the hamster required an anatomic model that Included the major hmb vessels. The purpose of 
this paper IS to descnbe a radiographic method to (I) Identify the major vessels In the rear limb of the living 
hamster with contrast materials, and (2) demonstrate intravascular gas In limbs of hamsters experiencing 
decompression sickness. (Author's abstract) 

1597. 
UMANSKII, S. Sh. and B.A. Kheifets-Tetel'baum. 

Sluchai skrytoi formy epilepsii u vodolaza-glubokovodnika. 
[A case of latent epilepsy in a deepsea diver]. 
Voennomed. Zh.(9):70; Sept. 1970. 

A 22-year-old deepsea diver WIth two years of experience had been found healthy on physical examinatIOn 
pnor to submersion to 95 m. However, dunng the decompression procedure, while breathing concentrated 02 
(98%) at 2.6 atm pressure, he suddenly lost conSCIOusness, developed convulSIOns, nystagmus and copious 
sahvation, his pulse rate dropped to 38-42/min. The pressure In the decompression chamber was immediately 
Increased. At 6 atm the patient regained consciousness, convulsions stopped, but his movements remaIned 
sluggish and he complained of severe headache, nausea and weakness. He was treated WIth caffeine, camphor, 
atropin and 20% glucose InfuSIOn. Pressure in the chamber was further Increased. At 10.8 atm the patIent's 
condItion improved conSIderably but he could not remember the prevIOus epIsode. FollOWIng therapeutIc 
recompression he was admItted to the neurolOgIC ward with the diagnoSIS of severe decompression SIckness 
and Memere's dIsease. After 11 days he was discha,;.ged in satisfactory conditIOn. Three months later he was 
sent on another deep-dIVIng expedItIOn. Following submersIOn to 100 m he was placed In the decompressIOn 
chamber, where dunng the 02 phase of decompressIOn he agaIn lost conSCIOusness, developed tomc-clomc 
convulSIOns WIth COpIOUS salIvatIOn. The seIzure lasted three mIn., after which he fell asleep. He slept two 
hours then left the decompression chamber, agaIn WIthout remembenng the prevIOus mcident. He complaIned 
of severe headache and general weakness. He was hospItalized WIth the dIagnOSIs of epIlepsy WIth mfrequently 
occurnng seIzures. It IS most hkely that the first attack was due to a latent form of epilepsy. Based on the 
present case, the au thors conclude that the breathmg of hIgh concentratIOns of O2 under hIgh atmosphenc 
pressure may provoke epIleptIc seIzures. (OLC/BSCP) 
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1598. 
UMSTEAD, M.E. 

Trace contaminants in hyperbaric atmospheres. 
In: Battelle Momorial Institute. Purity standards for divers' breathing gas. 
Proceedings of a symposium held at Columbus, Ohio, 8-9 July, 1970 p. 3-1 - 3-12. Columbus, 

Ohio, Battelle Mem. Inst., Rep. 6-70. July 1970. 

Very little work has been done in the Navy on the detailed analysis of divers' air. Common gases, such as 
carbon dIOxIde, carbon monoxIde (CO), and methane have been measured, but other organic compounds 
generally have been grouped under the term "hydrocarbons". The nature of the true hydrocarbons present 
are not known, and many other types of organIc compounds are undoubtedly present. As man becomes 
subjected to environments at higher and higher pressures, the detection of trace contaminants becomes more 
and more important. For example, all work to date has mdlcated that the physIOlogical effects of CO under 
pressure are dependent upon the partial pressure of the CO, at a constant partIal pressure of oxygen. Thus the 
maxImum allowable concentratIOn of CO in a hyperbarIc atmosphere must be lowered from that permitted at 
one atmosphere, and its value will depend upon the total pressure of the system, and the partial pressure of 
oxygen present. The physIOlogIcal effects of organIc trace contaminants under pressure are not known. 
Therefore, from the standpoint of safety, It must be assumed that the tOXIcities of given partIal pressures of 
these contaminants are at least as great in high pressure environments as they are at one atmosphere, until 
proved otherWIse. A detaIled study of the atmosphere of SeaLab II was carned ou t, and a limIted num ber of 
samples of the TektIte atmosphere were analyzed for CO. The anlysis for contammants under hIgh dIlutIOn by 
gases, such as helium, m hyperbaric atmospheres IS dIfficult with present day instruments. SenSItive, reliable 
mstruments are needed for measuring trace contaminants under field conditions. (Author's abstract) 

1599. 
UNITED STATES NAVY. 

U.S. Navy diving manual. 
Washington, D.C., U.S. Government Printing Office, 1970. (Navships 0994-001-9010). 

This edition of the U.S. Navy Divmg Manual represents an extensive revision of and additIOn to all past 
editions of the manual. The changes reflected m this manual are the result of a careful appraisal, made from 
past expenence and the expectation of future developments, of all areas in the field of diving .... In many 
instances the equipment description given in the appendixes are taken from the technical manuals for that 
equipment, and therefore the dIving manual is a techmcal manual on diving equipment as well as a repository 
of mformation on diving procedures .... One of the most obvious changes in this edition of the manual is in the 
diving tables. These tables have been eruarged for easier readmg and have been given a new and umform 
format.. .. New oxygen depth-time lImits have been used to proVIde for greater safety in the preventIOn of 
oxygen poisoning, and the tables reflect these limits .... Several new tables (such as the helium-oxygen decom
pression for mixed-gas scuba, and the minimal recompressIOn oxygen treatment tables) have been added to 
this edition along with instructions for their use. The oxygen treatJnent tables are further referenced m many 
areas of the text for treatment of specIfic casualties .... The use of oxygen in recompression chambers has long 
caused concern to many people because of the hazards of fire in an oxygen-rich environment. Therefore, the 
allowable limits of oxygen concentration in recompressIOn chambers have had to be lowered. This lower 
concentration in turn has made it necessary to revIse the ventilation rules for recompression chambers, and 
has imposed ventilation rates that are quite high and can cause hearing loss. The means to avert this hearing 
loss are given in the text and are easily achieved .... In additIOn to the appendixes on technical information, 
there are several appendixes that deal with matters relating to dIving; these have been separated from the main 
text so that they may be kept current or so that new appendices may be added as the horizons of diving 
expand. One such appendix is a short and concIse guide to first aid and covers most of the sItuations whIch 
might confront dIvers at some time when no medical care is immediately available. Another appendIX deals 
with marine life and ItS hazards. A further appendix deals with the selectIon, qualIfication, and training of 
personnel and is taken from the latest instructIons of the Bureau of MedicIne and Surgery and the Bureau of 
Personnel. (From Preface) 

1600. 
UTIDA, S., M. Kamiya and N. Shirai. 

Relationship between the activity of Na+-K+- activated adenosine triphosphatase and the 
number of chloride cells in eel gills with special reference to sea-water adaptation. 

Compo Biochem. Physiol. 38A:443447; 1971. 

(1) Na +-K + ATPase activity and the number of chloride cells of gIlls increased five to six fold during the first 
week after transferring the eels from fresh water to sea water and decreased to the fresh-water level withm 
four weeks after returning to fresh water. (2) When the eels were adapted to media of various salinities, both 
the enzyme activity and the number of chloride cells mcreased in proportion to the increase of external 
salinity. (3) The Na+-K+ ATPase of the gill seems to be localized mainly in the chloride cell and to be 
involved in the salt excretion of eels in sea water. (Authors' summary) 
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1601. 
VACCA. C., A. La Tessa and L. Vacca. 

Sur un mecanisme d'adaptation de la circulation cerebrale et de la circulation general pendant 
l'apnee volontaire chez des sujets entraines se livrant a la peche sous-marine. 

[An adaptive mechanism of systemic and cerebral circulation during voluntary apnea in trained 
subjects engaged in underwater fishing] . 

Riv. Med. Aero. 31:1-33; 1968. 

Cerebral and systemic circulation was studied both of 16 normal untrained subjects and four divers (three 
were professional divers, from many years, one was an amateur, practising this sport all year round, from five 
years). This study was carried out with rheographic records, taken at the same time at the right upper limb 
(forearm) and encephalon (frontal eminence and opposite mastoid process), during repeated periods of 
voluntary apnea, spaced out with rest periods lasting ten minutes, at least. The subjects sat in a comfortable 
environment, and never hyperventilated before the apnea, that merely followed a deep forced maximal 
inspiration, up to the highest inspiratory level. Blood flow changes were calculated quantitatively by deter
mining the surface of the triangle where a rheographic complex is inscribed. The average values were calcu
lated on ten triangle surfaces, before the apnea, as base value, during the apnea on six complexes at the 
beginning and six at the end. Each subject was submitted to six experiments. The data reported in the tables 
attached are always the average values calculated this way. Standard deviations were computed too. Electro
encephalograms were recorded before and after apnea experiments both on normal subjects and divers. The 
records were considered related to the average apnea of the six experiments which the subject was submitted 
to. From all the data obtained and quantitatively studied, the writer~ conclude that the divers, fit for long 
voluntary apnea, can separate the behaviour of cerebral and systemic circulation, besides the other adaptive 
processes. In these subjects statistically significant changes of cerebral circulation were not observed, but 
some trend to vasodilation, whereas in systemic circulation severe vasoconstriction was reported. On the 
contrary, in normal subjects, both circulations, cerebral and systemic ones, behave consistently, even if their 
changes percent, both in the ways of vasoconstriction and vasodilation, are not significant. Therefore the 
dissociate vasomotory mechamsm of cerebral and systemic circulation, as well as the mild tachycardia do 
allow divers to oxygenate encephalon well, during apnea in ambient au, thus extending its duration. ThiS 
fundamental mechamsm here reported of circulatory dissociation of encephalon and other systemic districts, 
is exactly alike to the one of aquatic mammals more studied, e.g. harbor seal. (Au thors' abstract) 

1602. 
VAIL, E.G. 

Hyperbaric respiratory mechanics. 
Aerosp. Med. 42:536-546; May 1971. 

There IS an urgent need for a closer look at hyperbaric respuatory mechanics. For nearly half a century, 
undersea physiology has been narcotized by the mythology of "mtrogen narcoSIS". There are no experimental 
facts which show an mert gas, in itself, IS a narcotizmg agent through biochemical action 10 the human body. 
A parametric analysIs of respiratory mechanical and phYSIOlogical defiCiencies which occur 10 a hyperbanc 
environment show that all narcosIs IS caused by the increased denSity of the breathmg mixture which, with 
expiratory effort, generates transpulmonary pressures in excess of Ptp max. The resulting charactenstic gas 
flow followmg elastic tube theory in the early phase of expiratIOn causes closure and collapse of the sub
segmental bronchi. ThiS closure and collapse of the subsegmental bronchi IS responSible for blockmg gas 
exchange from alveoli, and, thereby, producing hypOXia complicated by carbon dIOXide retention. Hyperbanc 
hypOXia IS much more senous than carbon dIOXide retention 10 saturation divers. Graphs are presented which 
correlate the airway cntical collapse pressure with maximum expiratory flow rates and the density of the 
breathmg gas mixtures. These graphs can be used to establish an optimal expiratory flow rate at any dlVlng 
depth to assure adequate alveolar ventilatIOn. (Author's abstract) 

1603. 
VAIL, E.G. 

Respiratory mechanics - airway collapse. 
Aerosp. Med. 42:975-979; Sept. 1971. 

Pulmonary FunctIOn Tests were conducted on 37 healthy adults. The expenmental data mdlcate that maxi
mum expiratory flow rates are limited by collapse of the segmental bronchi Ma.xlmum mspuatory !low rates 
are limited, dunng performance of maximum breathmg capacity (MBC), by closure of the subsegmental 
bronchI. MaXimum expuatory !low rates dunng MBC are also limited by collapse of the subsegmental 
bronchI. If alfway closure/collapse occurred 10 the small bronchi, bronchioles, term mal bronchIOles, or 
respiratory bronchioles, then the !low rate would have to exceed 18 liters per second. (Author's abstract) 
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1604. 
VAN DEN BRENK, H.A.S. and J.W. Harris. 

Brain damage in rats following pentylernetetrazole and high pressure oxygen. 
Experientia 26(12):1327-1328; 1970. 

Pentylenetetrazole and oxygen at high pressure have properties in common; both cause convulsions and 
damage to the lungs in rats. They differ in that oxygen at high pressure - but not pentylenetetrazole 
produces a spastic paralysis of the brain. It has been found that pentylenetetrazol, administered before and 
not after, exposure to oxygen at high pressure, reduces the paralysis. (Author's summary). 

1605. 
VAN DE WATER, J.M., K.S. Kagey, LT. Miller, D.A. Parker, N.E. O'Connor, J-M. Sheh, J.D. 

MacArthur, R.M. Zollinger, Jr. and F.D. Moore. 
Response of the lung to six to 12 hours of 100 per cent oxygen inhalation in normal man. 
New Eng. J. Med. 283:621-626; Sept. 17,1970. 

To assess the early effects of 100 per cent oxygen breathing in normal human lungs without pre-existmg 
pulmonary disease, mechanical ventilation and blood transfusions, II carefully mformed, healthy young men 
were studied. Nme breathed 100 per cent oxygen at ambient pressure for SIX to 12 hours, and two served as 
controls. To study the changes at the pulmonary vasculature levels, the following determmatlOns were made' 
alveolar-arterial oxygen gradient, physIOlogic pulmonary shunt, pulmonary extravascular water volume. A 
comparison of the values dunng the equilibration penod With those throughout the 100 per cent oxygen 
breathing period revealed no statistically significant changes. (Authors' abstract) 

1606. 
VAN DYKE, C. 

Determination of oxygen levels in current circulating semi-closed underwater breathing appara
tus. 

Submar. Develop. Group One, Rep. 1-70, Append. B. VII+20 p. Aug. 1,1970. 

Current semi-closed circuit underwater breathing apparatus (Mark VI, VII, XI) are of a different design that 
the model used in deriving Dwyer's equation for predicting inhalation bag oxygen levels. This report attempts 
to determine whether Dwyer's equation remains applicable to current semi-closed clIcuit underwater breath
ing apparatus and to provide an alternative method of calculating mhalation bag oxygen levels. A method of 
calculatmg exhalation bag oxygen levels, and the volume of gas and oxygen lost from the system Via the 
exhaust valve is also provided. Statements that 20% of each breath exhausts through the pop-off valve are not 
correct. Dwyer's equatIOn should continue to be used in calculating mhaiatlOn bag oxygen levels for the Mark 
VI, Mark VIII and Mark XI underwater breathing apparatus. All future semi-closed circuit underwater breath
ing apparatus which are significantly different m deSign from that used in Dwyer's analysis should be studied 
to discern if Dwyer's analysis should be studied to discern if Dwyer's equatIOn is valid for predicting their 
inhalation bag oxygen levels. (MFW/BSCP from author) (GRA) 

1607. 
VAN GANSE, W., F. Comhaire and M. Van der Straeten. 

Alveolar volume and transfer factor determined by single breath dilution of a test gas at various 
apnea times. 

Scand. J. Resp. Dis. 51(2):82-92; 1970. 

The effective alveolar volume (VA') obtamed from the smgle breath dilutIon of He during the measurement 
of the transfer factor (TO of the lung and the true alveolar volume (V A) obtamed by addmg the mspired 
volume (VO of the test gas to the residual volume measured by closed-cirCUit He dilutIOn (RV) were 
determined in 22 normal subjects and m 33 patients With chromc non-speCific lung disease. From these 
measurements, the transfer factor and the ratIo transfer factor/alveolar volume were calculated (TL' from 
VA', and TL from V A). VA' and the corresponding TL' were determmed at breathholding times of 5, 10, and 
15 sec. The five and 15 sec determinations were carried out m random order. In the normal subjects there 
were no Significant differences between V A and TL were significantly higher than, respectively, VA' and TL' 
at all apnea times. Increasing the duration of the apnea resulted in a slgificant mcrease of V A' but not of TL'. 
The correlatIOns between V A/V A' and The FEV% (forced expiiatory volume) and between the ratIO TL/V A 
and the FEV%. (© BA). 

1608. 
VAN GANSE, W., F. Comhaire and M. Van Der Straeten. 

Residual volume determined by single breath dilution of helium at various apnea times. 
Scand. J. Resp. Dis. 51 (2)73-81; 1970. 
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The residual volume [RV) was detennined in 22 subjects free of cardiopulmonary disease and in 33 patients 
with chronic non-specific lung disease by a classical closed-circuit He dilution method and by single breath 
[SB) dilution of He during apnea times of five (RVSB5"), ten (RVSBlO"), and 15 (RV (RVSB15"). sec. In 
the nonnal subjects, there were no significant differences between the mean values of RV, RV10" and RV15" 
but RVSB5" was significantly lower than either RV or RVSB10". Highly significant correlations were found 
between RV and, respectively, RVSB5'" RVSBlO" and RVSB15". In contrast, the mean RV of the patients 
was significantly higher than the RVSB at all apnea times. Increasmg the apnea time increased RVSB 
significantly. The correlations between RV and RVSB were lower than in the the nonnal subjects but stilI 
statistically significant Significant correlations were also found between the FEV% [forced expiratory 
volume] and, respectively, the RV/RVSB5", and the RV/RVSB10" ratios in the patients. (© BA) 

1609. 
VAN LIEW, H.D., W.H. Schoenfisch and A.1. Olszowka. 

Exchanges of N2 between a gas pocket and tissue in a hyperbaric environment. 
Resp. Physiol. 6(1):23-28; 1968. 

Rates of N2 exit or entrance from artificially-fonned subcutaneous pockets in rats were measured in 
hyperbaric environments. N2 diffuses into or out of the pockets as a simple straight line functIOn of LlP, the 
difference of PN2 between the gas phase in the pocket and the dissolved gas in the animal's blood and tissues. 
A positive correlation between the exit or entrance rate, VN2, and pocket P02 suggests that VN2 is related to 
local blood flow of the tissue around the pocket. Decreased VN2 found in old pockets can be explained by 
decrease of both surface area and perfusion of the pocket. (© BA) 

1610. 
VAN LIEW, H.D., W. Schoenfisch and M. Goldberg. 

Diffusion of oxygen from gas pockets to capillaries. 
Microvasc. Res. 1(3):257-265; 1969. 

Exit rate of O2 from subcutaneous gas pockets in unanesthetized rats was studied at 1 atm pressure, breathmg 
air or pure O2, and in a hyperbaric environment, breathing 1 atm of O2, remamder N2. Rats had lower O2 
exit rate (V0 2) when breathing air. At low P02 [02 pressure), curves of V02 vs. pocket P02 were concave 
downward but changed to linear or concave upward above 1 atm. These data are consistent with a model 
which assumes that O2 diffuses through tissue until It meets a capillary and that the means by which blood 
carries O2 changes as pocket P02 increases: Hb does not become saturated at low P02, but does at higher 
P02 and physical solutIOn becomes important at very high P0 2. The success of the model Implies that for 
diffusion of gases, the tissue capillary milieu approximates a homogeneous medium in which both diffUSIOn 
and clearance take place at the same time and at every location. (© BA) 

1611. 
VAN LIEW, H.D. and M.P. Hlastala. 

Influence of bubble size and blood perfusion on absorption of gas bubbles in tissues. 
Resp.Physiol. 7:111-121;June 1969. 

[The authors] have developed a mathematical theory to predict behavior of tissue gas bubbles such as those 
occurring in decompression sickness. Accordmg to the theory, rate of change of diameter of a spherical 
bubble IS proportIOnal to the sum of (a) a factor that accounts for the divergence of the paths of molecules as 
they diffuse outward from the bubble, and (b) a factor that accounts for blood perfusion of the tissues 
around the bubble. For bubbles of radIUS below ten microns, the perfUSIOn factor IS negligible In companson 
to the divergence factor. ThIS findmg and assumptIOns that unsteady-state effects and surface tensIOn are 
negligible allow the rate of growth or decay of small bubbles to be approximated by a relatJvely Simple 
dlfferentJal equatIOn. Accordmg to the equation, rate of radius change IS duectly proportional to the mert gas 
partJal pressure difference between the mSlde and outSide of the bubble, Inversely proportional to the 
pressure of the gas inside the bubble, and Inversely proportIOnal to the bubble radius. (Authors' abstract). 

1612. 
VAN LIEW, H.D. 

Dissolved gas washout and bubble absorption in routine decompression. 
In: Lambertsen, C.J., ed. Underwater physiology. Proceedings of the fourth symposIUm on 

underwater physiology, p. 145-150. New Yark, Academic Press, 1971. 

It IS hypotheSIZed that followmg decompressIOn the breathmg of nitrous oxide (N20) should act as a bubble 
ampiJfier to reveal silent bubbles smce It will diffuse mto a N2 bubble 11 times faster than N2 Will diffuse 
out. Rats were exposed to pressure of 6 atm. abs. for 110 min., then were decompressed at a rate of 50 
ft/mln. On completIOn of decompressIOn one group were left m the cage breathmg au while the others were 
suppiJed a breathing mixture of 80% N20-20% O2, The mcreased mCldence of severe signs of decompression 
Sickness and of death was two- or three-fold for those exposed to the nitrous OXide. (CWS/BSCP) 
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1613. 
V AN LlEW, H.D. 

Effect of a change of perfusion on exit of nitrogen and oxygen from gas pockets. 
Resp. Physiol. 12(2): 163-168; 1971. 

Rates of eXit of O2 and N2 from subcutaneous gas pockets in rats were measured whlle tissue blood flow was 
elevated due to injections of cobalt chloride. Exit rate of N2 doubled whereas O2 eXit rate changed only 
slightly. Blood flow was estimated to have Increased four fold. These findings are in accordance with 
theoretical predictions that inert gas uptake is proportional to the square root of perfusion rate but that O2 
uptake depends on local metabolic rate and is independent of perfusion. Comparison of O2 and N2 exit rates 
allows estimation of the diffusion limitatIOn of tissue-to-blood exchange. For N2, blood appears to come only 
50 to 75% of the way to equilibrium as It passes through capillanes of the tissue around the gas pocket. (© 
BA) 

1614. 
VAN TASSEL, P.V., C.J. Knight and C.J. Lambertsen. 

Electrical activity in the central nervous system in extreme narcosis. 
In: Lambertsen, C.J., ed. Underwater physiology. Proceedings of the fourth symposium on 

underwater physiology, p. 501-506. New York, Academic Press, 1971. 

The search for a senSitive and reliable method of studYing the electroencephalograph (EEG) has gone on for 
the past four decades, but the analysIs of electncal energy at various frequencies by the use of filters 
employed to divide the EEG frequency spectrum into narrow, adjacent frequency bandwidths seemed sUited 
for the study of narcotic effects of various gases. When 80% N20 in O2 falled to produce any significant 
change m the EEG of a monkey It was decided to use the narcotic, halothane, as the anesthetic agent at 
atmospheric pressure. Recordings were made from electrodes 1ffiplanted in the skull of the monkey and the 
resplfation was supported by a small an1ffial respirator, adjusted to maintam CO2 at physiological levels. The 
flfst series of experiments showed a hypothetic curve of energy much greater than measured at the 5, 10, 15, 
20, and 25 cycle frequencies, which was found to be produced by 1, 2, 3,4, and 5 cycle levels. No studies 
were made with an inert gas but a reproduCible quantitative techmque for analysIs of EEGs was developed. 
(CWS/BSCP) 

1615. 
V ARENE, P. and C. Jacquemin. 

La mecanique ventilatoire en plongee profonde. 
[Deep diving ventilatory mechanism]. 
Rev. Physiol. Subaquatique Med. Hyperbare 1(4):271-275; 1969. 

Ventllatory mechanical conditions in which helium is employed at 20 or 30 ata is comparable to diving with 
compressed air at 3 or 4 ata. Following Paul Bert, total body plethysmography has made possible the 
examination of the mechanics of the ventilatory system as related to the ventilatory gas; since DuBois, it has 
become possible, by this method, to measure both the tracheo-bronchial resistance to gas flow, and the 
inertness of the gas, which is the second dynamic parameter of mechanical ventilatory impedance. It has been 
demonstrated that at pressures of from 1 to 5.2 ata In an, resistance, which amounts to 2 cm water per liter 
per second in nonnobaric conditions, increases by the square root of the pressure; at the same time inertness 
varies proportionately to the pressure. These results are noticeably higher than those prevIOusly recorded, 
both for resistance and for mertness. In any case, it is not Indicated that these two impedance factors will 
necessarily limit respiratory potentials, even under conditions of physical exertion requiring an additional 
expenditure of respiratory effort. (MFW/BSCP from author's abstract). 

1616. 
VARENE, P., C. Jacquemin and J. L'Huillier. 

Mechanique ventilatoire et pression barometrique. Repos et exercice musculaire en altitude. 
[Ventilatory mechanics and barometric pressure. Rest and muscular exercise at altitude and in 

diving]. 
Poumon Coeur 27:331-359; 1971. 

In the light of the works published in the medical literature and of thelf own works, authors make, In the 
present paper, a review of our present knowledge concerning the ventilatory mechanics of the subjects 
submitted to hypobaric (altitude) or hyperbaric (actual or fictive dlvmg) conditions. The ventilatory mechan
ics are considered under two aspects: global mechanics (resistance of the air tract, mechanical ventilatory 
power, etc.) and intrapulmonary gas distribution (parallel regional distribution, serial Intralobular distribu
tion). The resistance of the air tract to the gas flow varies as the square root of the ambient pressure. 
Experimentally, it does not appear under hypobaric conditions that the increase in the ventilatory mechanical 
power may explain a limitation in the possibilities of muscular exercise. Under hyperbaric conditions, such a 
limitation would strictly recognize ventilatory conditions. The intrapulmonary regional distribution of the 
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inspired gases is probably slightly modified by the positive or negative modifications of the ambient pressure 
because of the reduced repercussion of the resistances in the peripheral air tract on the regional time 
constants. Conversely the intralobular gas diffusion is imperfect under hyperbaric conditions. However, the 
experimental authentication of this phenomenon is hindered by the increase of the turbulent flow within the 
upper air tract. Our present knowledge in the field of applied respiratory physiology admits numerous blanks, 
particularly for what concerns the hyperbaric conditions. Their progression is linked with the use in the 
environmental laboratories of the methods of modem physiology. (English summary) 

1617. 
VARENE P., G. Saumon, H. Vieillefond and J. L'Huillier. 

Mecanique ventilatoire en plongee profonde. Resultats de l'experience Physalie V. 
[Ventilatory mechanics in deep diving. Results of the Physalie V experiment 1 . 
Bull. Medsubhyp 6:9-16; Oct. 1971. 

[The Physalie V experiment was carried out with) divers between 100 and 520 meters of simulated dive in He 
O2 atmosphere: (1) For quiet breathing between sea level and 47 AT A, no modifications have been detected 
besides a slight increase of total pulmonary resistances. Elastic properties of pulmonary tissue, measured 
through pulmonary compliance are not modified. (2) During forced voluntary expiration the data show a 
decrease, with pressure, of maximum flow measured at each pulmonary volume. The course of maximum 
flow measured at each pulmonary volume. The course of that phenomenon as a function of pressure indicates 
a relative limitation of the capacity for muscular exercise during dives deeper than 500 meters. (English 
summary) 

1618. 
V ASSIERE, R. 

Inner space: Diet. 
Architect. Des. 39:215; Apr. 1969. 

At high pressures, gases resulting from cooking can render the atmosphere toxic. For this reason, all food is 
prepared and frozen at the surface then reheated in the habitat m an infrared oven. In the Precontinent Ill, 
(100 m depth) experiment, the diet was worked out at 4,000 cal ones a day, including 40% fat, 40% glucose 
and 20% protem; 12 different meals were provided. No fned food was mcluded, nor foods which could cause 
fermentatIOn. It was found that the overall quantity was excessive. A 3,000 calorie diet would probably 
suffice, and the following distribution is recommended: 2.t liters of liquid (2.25 water, .25 fruit juice), 150 g 
toast, 15-30 g honey or Jam, 70 g butter, 20 g biscuits, 30 g cheese, 100 g salad, 200 g veg., 170 g meat, 300 g 
fish, 100 g soup. Fresh fruit and 4 ovaltine tablets would be mcluded. (MFW/BSCP) 

1619. 
VAUGHAN, G.L. 

Oxygen toxicity in a fission yeast. 
J. Cell. Physiol. 77:363-372; June 1971. 

ContJnuous exposure of synchronous cultures of Schizosaccharomyces pombe to 2.0 atmospheres oxygen 
beginnmg at any point in the first two-thirds of the cell cycle prevented subsequent cell diVision. Similar 
exposure during the last one-third of the cell cycle did not prevent cell diviSIOn. The mhibltion of diVision was 
totally revefSlble. Exposure to 2.0 atmospheres oxygen for two and one-half hours did not affect oxygen 
consumptIOn. Oxygen at 1.0 atmospheres reduced growth rate and protem synthesIs by 44%. Similar expo
sure to 1.0 atmospheres reduced transport of glycme-C, L-leucme-C and uracel-C by 95%, 73% and 89% 
respectively. AnalYSIS of the kinetics of uptake of these matenals showed noncompetitive inhibition of 
transport by oxygen. The primary effect in rapidly appeanng oxygen toxicity apparently Involved inter
ference with the transport capabilitlCs of the cell membrane. (Author's abstract) 

1620. 
VAUGHAN, W.S., Jr. 

Some human factors information about wet submerSible operatIOns 
In: Manne Technology 1970. Prepnnts. Vol. I, p. 651-656. Washmgton D.C., Marine Tech

nology Society, 1970. 

Wet ~ubrnerslbles ment senous conSideratIOn as an Item of ~upport eqUipment for workmg divers. They 
slgJ11fieantly extend diver moblhty, load carryIng and hfe support capablhtles. They are less costly and Simpler 
to use than dry or wet/dry vehicles A part of the value and the cost of a submerSible IS In the human factors 
area trainIng tune reqUired, skill levels attaIned, endurance of effective leveh of performance, and personnel 
selectIOn ratIOS. Some data In these categones are presented from the Navy\ perfonnance measurement 
program concernmg the "'lark 7 SWimmer Dehvery Vehicle (SDV). TraInIng tllnes reqUIred and levels of 
performance achieved are presented for depth and headmg control and for acoustic homIng (Author's 
abstract) 
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1621. 
VERIN,D.M. 

Lechednaya rekompressiya v Med SB pri barotravme legkikh. 
[Therapeutic recompression in a medical battalion in barotrauma of the lungs]. 
Voennomed. Zh. (10):68-69; 1969. 

Two cases are cited where a cure was effected by recompression at a pressure of 10 atm. In the first case 
recompression was not begun until five hr after trauma, following recovery from the water, injection of one 
ml caffeine, clinical examination, X-ray and EKG. The patient's condition improved significantly upon 
recompression. Treatment continued for a month and included penicillin and vitamins. On discharge only 
diffused distrophic changes in the myocardium were evident. In the second case the patient was in more 
serious condition. Cardiovascular remedies were administered and a bilateral vagosympathetic block was 
performed with 40 ml of 0.25% solution of novocaine. Two hr after neurological condition remained un
satisfactory. Recompression was repeated. Treatment continued for two months and included vitamins, 
dehydration and sedative therapy. (NMF) (© BA) 

1622. 
VEZ,S. 

Deverseur (VZ) pour oxygenotherapie en chambres hyperbares. 
[Divertor (VZ) for oxygen therapy in hyperbaric chambers]. 
In: L'Huillier, J.-R., ed. Medecine de plongee. Gaz. Hop.35: 103 I ; Dec. 20,1071. 

The au thor believes that the most effective way of preventing the oxygen percentage in the air of hyperbanc 
chambers from becoming dangerously high and thus causmg a senous fire hazard, is to carry the oxygen 
mixture expired by the patient duectly to the exterior of the chamber. ThiS is done by means of apparatus 
called divertors (deverseurs). Those that are used in the United States and Japan are cumbersone and expen
sive. A new type has been developed by La Spiro technique, in France. It functions at a pressure of less than 2 
millibars and for debits of from 0 to 300 liters per minute. It can be used at depths of 1.2 ATA to 5 ATA. 
The primary consideration in Its design has been safety. Its chief advantage is the aVOidance of the accumula
tion of dangerous concentrations of oxygen - that is, higher than 24%. (MFW/BSCP) 

1623. 
VILYUNOV, G.S. and B.R. Giants. 

Organizatsiya meditsinskogo obespecheniya vodolaznykh rabot 
baroterapii. 

[Organization of medical service of divers and use of barotherapy]. 
Voennomed Zh. (2): 15-18; Feb. 1969. 

lechebnogo primeneniya 

This is a report on the organizatIOn and operation of the medical seNice at a Baltic military naval installation. 
The authors emphasIZe the Importance of expert medical supervision of dIVIng operations and of the highly 
specialized traming of medical officers. Physicians assigned to naval bases must be acquainted with the baSIC 
principles of diving, ItS physiology, the equipment used by divers, as well as other technological and engmeer
ing problems related to underwater operations. At the naval base the phYSicians are trained in the treatment 
and prevention of specific diseases and emergency situatIOns occurring in divers, such as decompression 
sickness, barotrauma of the lungs and resulting hypoxia. Oxygen therapy in the hyperbaric chamber has been 
found to be the most effective measure in treating acute hypoxia. By thiS treatment oxygen is quickly 
restored to its normal level in blood and tissues. The au thors also report the satisfactory results obtamed with 
hyperbaric oxygenation in the treatment of other diseases. (OLC/BSCP) 

1624. 
VIND, H.P. and C.W. Mathews. 

Toxicity of off-gassing from diver's hoses. 
In: Battelle Memorial Institute. Purity standards for divers' breathing gas. Proceedings of a 

symposium held at Columbus, Ohio, 8-9 July 1970, p. 14-1 - 14-34. Columbus, Ohio. 
Battelle Mem. Inst. Rep. 6-70. july 1970. 

(Also published as Nav. Civ. Eng. Lab. Rep. NCEL-TR-698, 39 p. Oct. 1970). (AD 714,143). 

The SuperYIsor "f Salvage, NAVSHIPS (Naval Ships Systems Command) assigned NCEL (Naval Civil Engineer
mg Laboratory) responsibility to ascertam the composition and toxicity of compounds off-gassing divers' 
hoses and to develop new acceptance tests for the Military Specifications for divers' hoses. A literature sUNey 
disclosed that the off-gassing would consist pnmanly of organic solvents and would contam only traces of 
plasticizers and deterioration products of rubber. Experiments at NCEL indicated that off-gassing IS greatest 
from new hoses. Residual solvents gradually disappear and off-gassing from old hoses is negligible. Two 
acceptance tests were developed. A total Hydrocarbon Analyzer extremely sensitive to most organic solvents 
IS used in both of them. In the first test, measurements are made of the organic carbon content of air 
confined in the hoses for at least seven days. Concentrations of up to 50 mg C/m3 (milligrams of organic 
carbon per cubic meter) are permitted. In the second test measurements are made of the concentration of 
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organic contaminants in air flushed through the hoses at a rate of three cubic feet per minute. Concentrations 
of not more than 0.01 mg/Cm3/foot of hose or a maximum concentration of 4 mg C/m3 regardless of hose 
length are permitted. The concentration of nearly any compound that might off-gas from a diver's hose 
should be at safe levels in breathing mixtures delivered through hoses that pass the above tests. Exceptions are 
the solvents carbon disulfide and carbon tetrachloride. Military specifications must forbid their use in the 
fabrication of diver's hoses. (Authors' abstract) 

1625. 
VINOGRADOV, V.N. and F.V. Babchinskiy. 

Electron microscope observations of changes in the lungs of rats after repeated exposure to 
pure oxygen. 
Space BioI. Med. 2(5):40-45; Jan. 1968. 

It was demonstrated that the average life expectancy of rats exposed to a pure oxygen atmosphere after eight 
repeated exposures to pure oxygen at normal pressure at intervals of two or three days was similar to that of 
control animals (50% of which died on the third day). After four exposures of 48 hours duration with 
five-day intervals the resistance of rats to pure oxygen significantly increased (50% of the animals died on the 
tenth day). The authors conclude that the animals develop their tolerance to toxic oxygen exposure not as a 
result of physiological adaptation but due to pathological reconstruction of the blood-air barrier which 
involves thickening of the septal spaces of endothelial and alveolar cells and narrowing of capillary space, 
which Impairs oxygen diffusion. (Authors' abstract) 

1626. 
VOLK, D., cd. 

Meerestechnik - Marine Technology. 
Dusseldorf, West Cermany, Verein Deutscher Ingenieure, from 1970. 

ThiS bl-lingual journal is published bi-monthly. It deals mainly with the technological aspects of underwater 
activity from an international point of view. Some articles are given in full in German and m English. Some 
are gIven m German only, and a few in English only. The table of contents IS bi-lingual, as are the captions of 
the illustratIOns in all major articles. German-language articles carry a short English abstract. Most of the news 
items are m German. No attempt will be made to cover German-language articles dealmg With such subjects as 
Ben Franklin and research submersibles in the United States since these areas are adequately covered else
where. (MFW/BSCP) 

1627. 
VON LIEVEN, T., G. Walther and K. von Maillot. 

Storungen des Saure-Basen-Haushaltes bei intermittierender hyperbarer Oxygenation der Ratte. 
[Disturbance of the acid-base-balances in rats during intermittent hyperbaric oxygenation]. 
Anaesthesist 20: 98-101 ; Mar 1971. 

Rats were exposed intermittently to Oxygen High Pressure (OHP) with 98-99% Oxygen at 3.8 ata. They were 
exposed for two h With OHP, six h With normal air pressure, agam two h with OHP and so on. ThiS was 
repeated SIX times. During the fourth OHP the pressure was reduced to 2.8 ata because the general conditIOn 
of the rats before the fourth penod of OHP exposure was bad. The following parameters were measured 
before and after each OHP: pH, standard bicarbonate, base-excess and bufferbase. Variations of these levels 
indicate a metabolic aCidosis, which IS respiratorily compensated only dunng the second and third OHP. It 
seems that the rat IS more resistant against OHP than man. Therefore the blood chemical conditIOns have to 
be controled under c1mical applicatIOns of this therapy. (English summary) 

1628. 
VON SCHNAKENBURG, K. and H. Nolte. 

HistologIC studies of alteration in the rat brain under oxygen at high pressure. 
Aerosp. Med. 41: 1013-1017; Sept. 1970. 

HistolOgical alteratIOns in the nerve cells m the CNS of the rat were found - after a generalized tono-clomc 
seizure caused by very high oxygen partial pressures. There were tYPiCal predilectIOn sites for these changes; 
the most important seem to be the formatlO retIculans, the colliculus mferior, the nucleus cochlearis, and the 
corpus mamillare. It was necessary to ascertam - as far as pOSSible - whether these findmgs were to be 
mterpreted as the results of the severe breathmg disturbances, as a consequence of the convulSIOns, or as a 
dlfect effect of the expenmen tal hyperoxla on the nerve cells. Even when pulmonary edema was pharma
cologically prevented and the convulSIOns were suppressed the above mentioned cellular alterations were 
found. With great probability they are to be regarded as morphological signs of the disturbances of the 
cellular metabolIsm brought about by the hyperoxla. (Authors' abstract). 

416 



1629. 
VON SCHNAKENBURG, K. 

Licht-und Elektronenmikroskopische Untersuchungen der Hirngewebsveranderungen bei akuter 
experimenteller Sauerstoffvergiftung. 

[Investigations on brain tissue in acute experimental oxygen intoxication by light and electron 
microscopy]. 

Virchows Arch. (Abt. B. Zellpathol.) 8(3):230-242; 1971. 

Rats were exposed to 100% oxygen at 8 ata up to a severe generalized convulsion. Their brains and cervical 
cords were investigated by means of electron and light microscopy. Mter short survival times of one and three 
hours we found nerve cell lesions classified as hyperchromatic cell shnnkage. Animals which were sacrificed 
up to 24 hours after exposure revealed plasmolytic changes of the nerve cells. A possible correlation between 
these two patterns of cellular damage IS discussed in view of the electron microscopic findings. The sites of 
predilection of the nerve cell lesions are the precentral area of the cervical spmal grey matter, the reticular 
substance of the medulla, the ventral cochlear nuclei, the corpus mamillare, and in particular the colhcuh 
mfenores of the mldbram. Pharmacological preventIOn of the oxygen convulsions and suppressIOn of the 
pulmonary damage With alpha-sympatholytic agents did not produce any changes of the above findings. They 
are therefore conSidered to be morphological eqUivalents of the disturbances of cellular metabolism brought 
about by the hyperoxla. (English summary) 

1630. 
VOREL, F., Z. Makoc, V. Dolezal, L. Jilek and S. Trojan. 

Effect of hyperbarism on the blood sugar and lactic acid level and on serum lactic dehydro
genase activity during ontogenesis in the rat. 

Physiol. Bohemoslov. 19(1-2):73-76; 1970. 

The effect of hyperbarism (2 atm) on changes in the blood sugar and lactic acid level and serum LDH actiVity 
was studied in control rats exposed to stagnant hypoxia of the brain (ligature of both common carotids) for 
eight hours. The experiments were done with 12-day-old, 25-day-old and adult animals. (1) Isolated hyper
barism lowered the blood sugar level in all age groups. Combmed hyperbarism and hypOXia of the brain did 
not affect it in 12-day-old and adult rats, but reduced it by 13.5% P<b.0l) m 25-day-old rats. Compared with 
isolated hyperbarism, eight hours' ligature of the carotids carried out in hyperbarism raised the blood sugar 
level throughout the whole of ontogenesIs, however. (2) Isolated hyperbarism did not significantly affect the 
blood lactic acid level in 12-day-old rats, but raised it significantly in 25-day-old and adult animals. In these 
age groups the blood lactic acid level also rose significantly after hgature of the carotids carrned out in 
hyperbarism. (3) Isolated hyperbarism lowered serum LDH activity in 12-day-old rats, did not affect it in 
25-day-old rats and raised it in adult animals. Combined hyperbarism and hypoxia of the brain, like hgature 
of the carotids significantly stimulated serum LDH activity. The positive effect of hyperbarism on resistance 
of the CNS to hypOXia is discussed in relation to the blood sugar and lactic acid level and to changes in PNz, 
PO z and serum LDH activity. (Authors' summary) 

1631. 
VOROSMARTI, J., Jr. 

Compression arthralgia and aseptic bone necrosis in divers. 
In: Scripps Institute of Oceanography. Human performance and scuba diving. Proceedings of 

the symposium on underwater physiology, La Jolla, Calif., April 10-11, 1970, p.70-73. 
Chicago, The Athletic Institute, 1970. 

After briefly discussing compression arthralgia (a syndrome made up of cracking and popping Joints, mild to 
severe pain and the "no joint juice" sensation), the au thor touches on bone necrosis. The current attempt of 
Dr. B. A. Hills of Duke University to relate bone necrosIs and compression rate is noted. The present 
consensus on the etiology of bone necrosIs is that inadequate decompression is the chief cause. Two cases of 
bone necrosis following diving are described. The first IS a diver of 15 years experience, who suffered two 
incidents of bends involving the knees in 1965. In 1968, X-rays revealed sclerosis and rarefaction m the right 
femoral head, and subchondral lesions with diffuse osteosclerosis in both humeral heads. There was no 
articular surface involvement. The second is a diver who was fonnerly an astronaut. He had suffered one 
mcident of elbow pain following rapid decompression while flying. In 1965, during decompression from a 
30-day, 205-foot saturation dive, he suffered thigh pain, which persisted for about two weeks In 1968, X-rays 
revealed metadiaphyseal lesions of the distal femoral shafts. There was no hip or knee involvement. 
(MFW/BSCP) 

1632. 
VOROSMARTI, J., Jr. and M.E. Bradley. 

Alternobaric vertigo in military divers. 
Milit. Med. 135:182-185;Mar. 1970. 
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Altemobaric vertigo is vertigo which involves a pressure differential between the middle and/or inner ear and 
the environment. Any type of vertigo is dangerous for a diver. Vertigo may also be associated with sea 
sickness, hangover, breathing impure gas, hypoxia, carbon dioxide buildup, hyperventilation, decompression 
sickness, nitrogen narcosis, or oxygen toxicity. A questionnaire was given to 143 Navy men and even when all 
of the above cause were eliminated, 11.9% reported experiencing vertigo while diving at least one time. Most 
of the periods of vertigo were of short duration and not troublesome. This incidence is much less than 
reported by some others. (CWS/BSCP) 

1633. 
VOROSMARTI J., Jr. 

Problems relating to providing and maintaining pure breathing gases. 
In: Battelle Memorial Institute. Purity standards for diveJs' breathing gas. Proceedings of a 

symposium held at Columbus, Ohio, 8-9 July, 1970, p. 7-1 - 7-16. Columbus, Ohio, Battelle 
Mem. Inst., Rep. 6-70, July 1970. 

Standards for the purity of diver's gases used in the U.S. Navy have not been revised since 1958. The advances 
in diving since then require a more extensive set of specifications. Some sources of contamination common to 
all types of diving are: gas received from the supplier already contaminated, and dirt and/or toxic materials in 
gas storage flasks and piping. Common contaminants of compressed air are hydrocarbons from a faulty 
compressor or carbon monoxide from the compressor exhaust. A gas nonnally used in one type of diving may 
be a contaminant in another situation, i.e. nitrogen in helium-oxygen mixture. In the closed environment of 
saturation diving additional sources are the divers themselves and materials introduced into the chamber or 
habitat. The two greatest problems related to providing and maintaining pure gases are the lack of precise 
monitoriing equipment and the selection of maximum allowable concentration limits for contaminants. The 
desirable levels of oxygen, carbon dioxide, and carbon monoxide at the deeper depths are reaching the limits 
of the available monitoring equipment. In fact, there is not presently available a CO monitoring system which 
can accurately measure the low levels required, which at the same time is relatively inexpensive, easy to 
operate and reliable. The definition of threshold limit values is a problem since the established values are for 
eight hr a day, five days a week industrial exposure and not for continuous exposure. The factors to 
extrapolate the current figures are unknown and many are probably not the same for all substances. Studies 
conducted by DSSPfO during chamber saturation dives have shown that the physiological effect of carbon 
monoxide is due to the partial pressure of this gas and not the fractional concentration. It should be assumed 
that thIS is true of other toxic contaminants. This requires a further reduction in the acceptable limits for 
mcreases in depth. Until these problems are solved we may be unable to penetrate the sea to depths much in 
excess of those which have already been reached. (Author's abstract) 

1634. 
VOROSMARTI, J., Jr., M.E. Bradley, P.G. Linaweaver, J.C. Kleckner and F.W. Armstrong. 

Helium-oxygen saturation diving: I. Hematologic, lactic acid dehydrogenase, and carbon 
monoxide-carboxyhemaglobin studies. 

Aerosp. Med. 41: 1347-1353; Dec. 1970. 

The results of the hematologic, lactic acid dehydrogenase, and atmospheric carbon monoxide-carboxy
hemoglobin studies accomplished during 14 hehum-oxygen saturatJon dives are presented in a final fonn. A 
drop in the hematocrit was noted but this is felt to be due to the amounts of blood drawn from the subjects 
and not to the direct effect of slightly increased oxygen tensions or exposure to increased pressures. The 
cause for the increase in monocytes during the exposures is unknown. No changes were found m serum 
haptoglobin levels or in blood coaguability. Total SLDH levels remained stable throughout all exposures. 
Vanations in LDH isoenzymes were concluded to be due to changes in technique, and not the environment. 
The positive relationship between COHb levels and the partial pressure of CO as opposed to the volume 
percent of CO was demonstrated. The volume percent of CO mcreased throughout the dives whIch indIcates 
that in long deep exposures CO may reach dangerous levels unless a method for CO removal is proVIded. 
(Authors' abstract) 

1635. 
VOROSMARTI, J., Jr., M.E. Bradley, P.G. Linaweaver, J.C. Kleckner and F.W. Armstrong. 

Helium-oxygen saturation diving: II. Serum chemistnes and urinalyses. 
Aerosp. Med. 42:13-16; Jan. 1971. 

The results and statJstlcal analysIs of serum chemistries and unnalyses perfonned dUring a series of hehum
oxygen saturation dIves are presented. Serum chemistries mcluded sodIUm, potassIUm, chlOride, carbon 
diOXIde, total protem, albumm, calCIUm, total bihrubm, alkaline phosphotase, BUN, glucose and SGOT. 
Urinalyses mc1uded appearance, color, speCIfic gravIty, albumin, glucose and mIcroscoPIc exammatlOn. There 
was a definite decrease ID serum glucose m-dlVe. No other serum chemIstries showed any change. The 
urinalyses rem3lned nonnal throughout all expo~ures. (Authors' abstract) 
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1636. 
VOUTE, C.L. and H.H. Ussing. 

Quantitative relation between hydrostatic pressure gradIent, extracellular volume and active 
sodium transport in the epithelium of the frog skin (R. temporaria). 
Exp. Cell. Res. 62:375-383; Oct. 1970. 

With a method prevIOusly described we have studied the quantitative relation between hydrostatic pressure 
gradients, area of cellular interspace and active sodium transport In the epithelium of the isolated frog skin 
(R. temporaria). It was shown that in frog skin epithelium, the extracellular space expands when the 
hydrostatic pressure on the inside of the skin is raIsed relative to that on the outside. If the intercellular area 
of the sections is taken to be a measure of the intercellular volume, a lInear relationship holds between 
interspace volume and pressure (up to 30 cm H20). The time course of the expansion of the mterspace was 
followed by observations in vivo, using the swelling of the epithelIum as a measure of the expansion of the 
interspaces. With NaG RInger as the medium the interspaces are partly open even at zero pressure. If sodium 
IS replaced in the outside solution by the nontransported choline ion the interspaces are totally collapsed at 
zero pressure, but expand in the usual way as the pressure on the inside In raised. With zero pressure gradIent 
we further find, m short-circuited skInS, a proportionalIty between short-circuit current and interspace 
volume, indicatIng that It IS the actIve transport of sodium from the outSIde into the mterspaces leads to a 
local increase in hydrostatIc pressure by osmotic transfer of water from cells to interspaces. Due to the 
penneability to anIOns, notably chloride, enough sodIUm salts are transported Into the interspaces, even at 
open cirCUIt, to keep them slightly expanded. However, with choline as the catIon, the interspaces collapse. 
The excess flUId collectIng in the interspaces during sodium transport probably drains off through pores in the 
basement membrane. Since the net transfer of water between Ringer solutions is known to be exceedmgly 
small, most of the water in thIS excess flUId must be recycled through the basal cells of the epIthelium. 
(Authors' abstract) 

1637. 
WADA, l.A., A. Terao, H. Scholtmeyer and W.G. Trapp. 

Reversible audiogenic seizure susceptibility induced by hyperbaric oxygenation. 
Exp. Neurol. 29:400-404; Dec. 1970. 

Hyperbaric oxygenatIOn at 6 AT A produced a reverSIble audIOgenic seIZure susceptIbilIty WIth marked cir
cadIan alteration m genetically "nonsensItIve" rats. The authors postulate that the sIte of hyperbaric oxygen 
action underlying this transient susceptibility may be at the synapse. (Authors' abstract) 

1638. 
WADA, l.A., A. Terao, H. Scholtmeyer and W.G. Trapp. 

Susceptibility to audiogenic stimuli induced by hyperbaric oxygenation and various neuroactive 
agents. 

Exp. Neurol. 33:123-129; 1971. 

The effects of agents, or combinatIOns of agents, which are known to modify the pattern of brain actIvity or 
brain levels of neurohumoral agents or reversible aUdiogenic seizure susceptibility induced by hyperbarIC 
oxygenation (HPO) at six atmospheric pressure (AT A), were studied In rats. A precursor of catecholamine, 
DL-3,4-dihydroxyphenylalanine (DOPA), and a precursor of serotonin, DL-5-hydroxytryptophan (5-HTP) 
showed slight intensification and some mhibition, respectively. The tyrosine hydroxylase mhlbltor, 
DL-a-methyl-p-tyrosine (a,.MPT) slightly decreased the susceptibility and DL-p-chlorophenylalanine (PCPA), 
the tryptophan hydroxylase inhibitor, slightly intensified the susceptibilIty. Combined admimstration of 
these agents produced a maximal degree of protection against the development of audiogenic susceptibility in 
this series. Atropine and eserine produced some protectJon and a slight intenSIfication, respectively. Re
serpine, a depletor of catecholamine and serotonin, produced a slight accentuation at 20 mm and a subse
quent decrease at both I hr and 10 hr. When DOPA, 5-HTP, and both DOPA and 5-HTP were given to the 
reserpinized animals at ten hI. promment intensification of the susceptibility along WIth a high mortality were 
observed. The data suggest that the availability of free but not bound serotonin and catecholamine are 
responsible for the modulatIOn of the HPO-induced audiogenic seizure susceptibility. The finding IS consIstent 
WIth the view that site or sites of HPO action underlying this transIent susceptIbility may be located at the 
synapse. (Authors' abstract) 

1639. 
WALDER, D.N. 

The prevention of decompression sickness In compressed-air workers. 
In: Bennett, P.B. and D.H. Elliott, eds. The physiology and medicine of diving and compressed 

air work, p.437 -450. Baltimore, Williams and Wilkins, 1969. 

In the commercial practIce tIme is money and therefore decompression for compressed-air workers must be 
kept at a minimum commensurate with reasonable safety. Discipline m the labor force is not easy to maintain 
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so the problem of preventing decompression sickness is difficult. For purposes of this presentation bubble 
formation will be considered to be the cause of the sickness and type I compressed-air sickness will be 
considered to be pain in the joints (the bends); while type II will be the more serious manifestations of a 
respiratory crisis, a circulatory crisis or a neurological involvement. A disputed question is the origin of the 
bubbles - de novo, from gas micronuclei already in the circulation, from cavitation, or from the lungs. De 
novo by reason of supersaturation gets the vote. Adaptation is confirmed; the cause of pain can be due to 
ischemia or nerve end pressure; there is marked individual susceptibility; advancing age leads to increased 
susceptibility; obesity is also positively related; the nature and strenuousness of the work is related; recent 
injury leads to involvement at the site of injury; surface tension of the blood serum is related with high 
surface tension less susceptible; fluid balance is related in that increasing fluid intake reduces susceptibility; 
climatic conditions in the tunnel seem not to be related; purity of compressed air other than oil droplets is 
probably not related; exercise during decompression leads to a higher incidence; oxygen breathing during 
decompression is beneficial; and there is some hope of detecting bubbles in the early stages. Unadapted men 
should be introduced to compressed air gradually with early short shifts. There is no general panacea but 
vigilance pays off. (CWS/BSCP) 

1640. 
WALDER, D.N. 

Caisson disease of bone in Great Britain. 
In: Wada, J. and T. Iwa, eds. Proceedings of the fourth international congress of hyperbaric 

medicine, Sapporo, Japan, Sept. 1969, p. 83-88. Baltimore, Williams and Wilkins. 1970. 

Until recently caisson disease of bone was regarded in Great Britain as a rare condition seen in caisson 
workers, compressed air workers or divers only after some serious breach of decompression procedure. Several 
radiological surveys of compressed air workers on civil engineering contracts have revealed, however, that in 
spite of adhering to the British Statutory Decompression Table for compressed air workers (Work in Com
pressed Air Special Regulations 1958) as many as 50% of the men with experience of working in the higher 
range of pressures used in civil engineering may show radiological evidence of damage to bones. In abou t half 
of the men affected the damage is so situated that there is a risk of subsequent permanent disablement. This 
alarming situation has been examined in an attempt to determine the factors which may be concerned in the 
production of bone lesions in compressed air workers using the British DecompressIOn Table. It has been 
established that: (1) When damage to a bone has occurred it cannot be demonstrated radIOlogically for at 
least 4% months after the causative exposure to pressure; (2) There is no consistent correlation between an 
attack of decompressIOn sickness and the subsequent development of a bone lesion. A man who has never 
reported with the bends may develop bone lesions and a man who has been frequently treated for the bends 
may show no radiological evidence of a bone lesion; (3) The total number and the pressure of the exposures 
to compressed air are Important as the incidence of bone lesions appears to be highest in those who have 
worked the most shifts and at pressures above 30 psig. (4) No bone lesions have so far been detected m men 
who have never been exposed to presures greater than 17 pSlg or in men whose longest period of exposed to 
pressure has been less than 4 hours. (Abstract from Program of the Congress). Editors' note' Abstracts of 
other papers from thiS meeting were not acquued in time for inclusion m thiS bibliography. 

1641. 
WALKER, J.G. 

Oxygen poisoning in the annelid Tublfex tubifex. I. Response to oxygen exposure. 
BioI. Bull. 138(2):235-244; 1970. 

The effects of exposure to 4 atm absolute O2 pressure on T. tublfex were mvestlgated. Exposures of 13 to 15 
hr caused near total mortahty of T. tu blfex. Exposures of mne to 12 hr killed approximately one-half of the 
treated animals. Exposures of eight hr or less caused no greater mortahty than m unexposed controls. The 
lethal effect of a nine to 12 hr exposure was one-half maximal m 24 hr and the effect of a 13 to 15 hr 
exposure m SIX hr. Some lethally-exposed worms survIVed for as long as 120 hr after 13 to 15 hr O2 
exposures. Exposure to hyperbanc oxygen caused T. tublfex to become hyperactive. After high doses of O2 

the worms became highly coiled, contracted and showed httle movement. The behaVIOral response to O2 

exposure became complete only after several hr when the animals either dISIntegrated or began to resume 
normal behavIOr. Exposure to 3 atm N added to 1 atmosphere of au for as long as 30 hr resulted m no more 
deaths than m unexposed controls and caused no change m wonn behavIOr. InterruptIOn of a 16 hr O2 

exposure With return to atmosphenc conditIOns enhanced survival of O2 treated T. tublfex. Increased dura
tIOn of mterruptlOn led to mcreased SUrvival of treated wonns mdlcatmg the occurrence of repau processes. 
Recovery was one-half maximal m four hr and maXimal m approXimately 16 hr. AdaptatIOn to hyperbanc O2 

occurs m T tublfex followmg several wk of exposure to atmospheriC O2 tensIOns m shallow contamers 
Without a protective mud envuonment. (DMG) (©BA) 
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1642. 
WALKER, J.G. 

Oxygen poisoning in the annelid Tubifex tubifex. II Osmotic protection. 
BioI. Bull. 140:156-165; Feb. 1971. 

It has been shown that the worm Tubifex tubifex, which normally lives in environments with extremely low 
oxygen tensions is kiI1.ed by exposure to 4 AT A oxygen pressure for 15 hours but recovers from exposures up 
to eight hrs, or when longer exposures are interrupted. In the present study the ability of various agents to 
modify the toxic effects of oxygen were investigated. (1) One per cent glucose when present during oxygen 
exposure provided significant protection of T. tubifex from doses which resulted in high worm mortality. (2) 
Glucose protection was not reversed by 2,4-dinitrophenol; 2,4-dinitrophenol was itself protective. (3) Sodium 
chloride at a concentration osmotically equivalent to 1% glucose provided protection equal to or better than 
that of glucose (4) Proteose-Peptone Ca02, KCI, Co02, MnCI2 and NaN03 also provided various degrees of 
protection when they were present dunng oxygen exposure (5) The solute concentration providing maximum 
protection against oxygen poisoning had an optimum at a concentration osmotically eqUivalent to 1% glu
cose. (6) Sodium chloride increased the survival of oxygen-exposed T. tubifex even when it was added as long 
as 12 hr. after oxygen treatment. (7) Sodium chloride provided at least partial protection against the stress of 
heating or hydrogen peroxide exposure. (Author's summary modified) 

1643. 
WALKER, R.W. 

A submersible work chamber for subsea production systems. 
New York Soc. Automative Eng. Inc., Publ. 700776,4 p. 1970. 

To enable man to effectively install and maintain the components of a subsea oil productIOn system at any 
depth has required the abandonment of conventional diving equipment and techniques. The submersible work 
chamber and its associated components enable two operators to descend to the sea floor installatIOn with the 
capability of performing speCific tasks. These tasks have been substantially simplified by departing from the 
use of conventional connector attachments and their associated operating equipment. Problems encountered 
in making pipeline connectIOns, hydraulic connections and electrical connections underwater have been 
combined and solved by the design and construction of a single hydraulic tool operating In conjunction with 
the submersible work chamber. (Author's abstract) 

1644. 
WALLER, S.O. 

Autopsy features in scuba diving fatalities. 
Med. J. Aust. 1: 1106·1108; May 1970. 

The post-mortem and histological features of two scuba dlVlng fatalities have been described. The features are 
consistent With those of death from air embolism, resulting from the effects of pressure, which have been 
reported in the literature. The air bubbles in the fat globules, is reported for the second time in human 
material, and the "Swiss cheese" appearance of the brain is recorded for the first time. The effects of 
decompressIOn have been discussed. (Author's abstract) 

1645. 
WALSH, J.M., I. Donenfeld, S. Smith, W.W. Hay thorn, P.L. Bnley, B. Burgoon, W.N. So1con and 

M.J. Holiman. 
Project RIM: Design and implementation. 
Nav. Med. Res. Inst. Rep. 2 on MFI2.524.003-1005D, 95 p. Apr. 1970. 
(N70-42,266) 

In the Fall of 1968 a comprehensive investigatIOn Into the psychological and physiological effects of long
term isolation and confinement began In the BehavIOral Sciences Department of the Naval Medical Research 
Institute. This study represented the culmination of Project ARGUS, a seven year program of research 
Investigating performance effectiveness of small crews In future weapons systems. The purpose of RIM was to 
Incorporate the findings of Project ARGUS, and more specifically to investigate long-term monotony and 
boredom, in order to establish a bank of information which IS necessary for the deSign and lffiplementation of 
lengthy missions such as those proposed by NASA and future Navy projects. The purpose of thiS paper is to 
provide comprehensive documentatIOn of the research ratIOnal and procedures for Project RIM. It is intended 
primarily as a reference document to answer broad as well as detailed questIOns that cannot be answered 
thoroughly in the limited space of a journal publicatIOn. No research data results will be included In thiS 
paper. The various data areas of thiS small-group confinement study will be detailed in articles as analyses are 
completed. Basically Project RIM was an In-depth analysis of the behavior of two and three man groups in a 
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21-day period of crowded monotonous confinement. Included in the experimental design were four inde
pendent variables: group size, crowdedness, inter-personal compatibility, and seniority of leadership. 
(Authors' introduction) 

1646. 
WALSH, J.M. and AJ. Bachrach. 

Timing behavior in the assessment of adaptation to nitrogen narcosis. 
U.S. Nav. Med. Res. Inst., Rep. 2 on Proj. M 4306.03-204D, 23 p. July 9, 1971. 

Research in psychological changes associated with hyperbaric pressure - particularly the behavioral changes 
identified as "nitrogen narcosis" has yielded varying and often inconsistent results. One phenomenon re
ported frequently in nitrogen narcosis is an acclimatization or adaptation to the conditions of the dive; thus, 
"experienced" divers are found to be less effected by narcosis. Precise quantification and identification of the 
behaviors and the enviornmental conditions under which they occur has been lacking in most hYperbaric 
studies dealing With adaptation to narcosis. The present study is a preliminary one dealing with an experi
mental analysis of time behavior, using operant conditioning techniques. Timing behavior in albino rats is 
found to be disrupted ill an initial exposure to 200 feet on air. Subsequent exposures reveal gradual adapta
tIOn to the chamber conditions, with return to levels of performance close to surface control. Further 
systematic research is needed to assess behavioral effects of various gases and depths. (Authors' abstract) 

1647. 
WANDS, R.C. 

Some recommended standards for compressed air for breathing. 
In: Battelle Memorial Institute. Purity standards for divers' breathing gas. Proceedings of a 

symposium held at Columbus, Ohio, 8-9 July, 1970. p.15-1 - 15-8. Columbus, Ohio, 
Battelle Mem. Inst., Rep. 6-70. July 1970. 

A limited survey conducted in 1967 of punty standards for dIVer's compressed aIr revealed a wide disparity of 
contamInants of concern and conflicting values for them. The Committee on Toxicology of the National 
Academy of SCiences-National Research Council was asked to review the Situation and to recommend stand
ards for use with dives to 200 feet. The Committee considered the following components of compressed aIr' 
oxygen, carbon dioxide, carbon monoxide, oil mist and vapor, water vapor, sohd and liquid particulates, 
OXidants, hydrocarbons and odors. The sources of these and other potential contamInants is discussed. The 
toxicology of some of these materials is summarized and the recommendatIOns of the Committee are pre
sented. SuggestIOns for tOXicological research are also included. (Author's abstract) 

1648. 
WANG, A.H., J.L. Naiman, N. Kendall and J.A. Kirkpatrick. 

Wilson-Mikity syndrome followed by "Idiopathic" pulmonary hemosidersosis. 
J. Pediat. 78(3):503-506,1971. 

A child is described, who after severe hyalIne membrane disease, developed the Wilson-Mlkity syndrome and 
later, IdIOpathiC pulmonary hemosideroSIS. The question is raised as to whether O2 toxIcity may have been a 
factor m predispOSIng thiS child to these two pulmonary disorders. (CMM) (©BA) 

1649. 
WANG, D.-M., R. L. Reinke and R.H. Wilson. 

Comparison of the effect of length of exposure to high pressure helium-oxygen on bram 
gamma-amino butyric acid levels in male and female mice. 

Aerosp. Med. 41:526-529;May 1970. 

The effect of helium (He) on braIn gamma-amInobutync aCid (GABA) levels was studied In 124 male and 128 
female mice. These mice were exposed to He-oxygen (0 2) mixtures at either I or 60 atmospheres (atm) for 
vanable periods of tIme With phYSIOlogiC O2, The mice were compressed to 60 atm for one mIn, 12 hrs, or 24 
hrs. After decompressIOn, the braInS were removed and GAB A levels determIned. Slgmficant Increases 10 

GAB A were found 10 all mice exposed to He-02 at I atm, 10 males at 60 atm for I mm, and in both sexes at 
60 atm for 24 hrs. There was no Significant difference 10 GABA levels between sexes when all groups were 
conSidered. Both pressure and the He atm contnbuted to the mcrease 10 GABA. (Authors' abstract) 

1650. 
WANG, T.-W., R. Remke, F. O'Bnen, K.O. DeBoer and R.H. Wilson. 

Effects of helrum at ambIent pressure and 60 atmospheres on the activity of of hepatic glucose-
6-phosphatase and glucose-6-phosphate dehydrogenase m the mouse. 

Aerosp. Med. 41:899-905; Aug. 1970. 
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Nitrogen (N2) at 7 atm is an anesthetic. Heltum (He) was substituted for N2 in the breathmg mixture. This 
study was to determine the effects of He on the hepatiC mammalian glucose.{i-phosphatase activity. Ninety
five male and 81 female mice were exposed to He-oxygen (02) mixtures varying from 1 to 60 atm for variable 
periods of time with a physiologic P02. For each sex group, there was an ambient air control group of mice. 
All N2 was removed from the chamber with He-02 and compressed to 60 atm WIth He for one min, 12 hrs, 
and 24 hrs. Decompression was at a rate of 0.15 atm per min. The livers were removed and placed in 0.25 M 
of sucrose at OoC. Glucose-6-phosphatase activity as PI was then determined. AnalYSIS of the data showed a 
slgmficant increase in the microsomal glucose-6-phosphatase activity in all mice. Glucocorticoid and/or cate
cholamme increases could have caused the increased enzyme activity. Hepatic glucose-6-phosphate dehydro
genase activity was not increased. (Authors' abstract) 

1651. 
WARD,J.R. 

Filter and compressor factors relatmg to divers' air purity. 
In: Battelle Memorial Institute. Purity standards for divers' breathing gas. Proceedings of a 

symposium held at Columbus, Ohio, 8-9 July, 1970. p. 24-1 - 24-10. Columbus, Ohio, 
Battelle Mem. Inst., Rep. 6-70. July 1970. 

The Increased concern for providing high punty breathing au to divers reqUired a re-exammatlOn of all aspects 
of the air supply system. Improved ftiters In particular are being relted on to proVIde adequate removal of 
objectionable contaminants which may Include lubncating oil m liquid, aerosol and vapor forms; oil decom
pOSition residues; carbon dioxide and carbon monoxide from degredation of compressor lubncants; any other 
gases or vapors which may enter the compressor air intake. Several filtering techmques are often apphed to 
the purification problem. Coalescing types serve to combine small oil aerosols mto larger droplets which can 
be subsequently drained from the ftiter case and should have Indefimte service hfe. Absorbents can be 
selected to remove particular gases and vapors for air, but have fimte service life dependmg on the amount of 
contammatlOn adsorbed. Tests have shown that presently avatlable coalescing filters can remove otl aerosols 
down to concentrations of two to four parts per million by weight (ppm/w) and below. Activated charcoal 
adsorbent downstream of the coalescing ftiter further reduced these levels. Air purity can also be obtained by 
using noncontaminating compressors of which several types are available. (Authors' abstract) 

1652. 
WARD, W.D. 

Hearing conservation for submariners. 
Washington D.C., Nat. Acad. Sci.-Nat. Res. Counc., Comm. Hearing, Bioacoustics, Bio

mechanics, Rep. of Working Group 4, 9 p. June 1971. 
(AD 726,217) 

The report advises the u.S. Navy concerning hearing conservation aboard future submannes. Included are 
cntena for hazard, as well as suggested techmques for hearing protection, involVing personal protection, 
envlfonmental damping and noise control at the source. (Author) (GRA) 

1653. 
WARDLE,H. 

Draft code of diving practice for industrial use in Great Britain. 
In: 1971 Offshore technology conference, April 19-21, Houston, Texas. Preprints. Volume II, 

p. 233-235. Published by the conference, 1971. 

Commercial diving work until recent years was entirely carned out uSing the rigid helmet and "closed" type 
of diving dress, designed by Augustus Siebe, and first used in England in 1837. This so called "hard hat" 
system is still m world wide use. World War II brought about a rapid development in diving techniques for 
various war time offensive and defensive roles by divers. Primarily development took place In the design and 
manufacture of the regenerative type breathing apparatus with either pure oxygen or enriched air as the gas 
supply. The movement of the oil companies into deep water exploration called for diving services at depths 
greater than that possible using oxy-nitrogen gas mixtures. Synthetic gas systems preVIously only developed 
and used by the navies of the world are now in use by commercial diving companies. The location of oil In 
very deep water called for a time period exposed to pressure which was greater than that practised by the 
world's navies except for research purposes. Commercial diving activity is today breaking into new and largely 
unknown territory. This paper describes the attempts being made m the United Kingdom to safeguard its 
divers and provide guidance to diving companies and the employers of diving companies on safe practices. The 
British document entitled The Principles of Safe Diving Practice provides a baSIS for Umted Kingdom opera
tion and could possibly be developed in conjunction with other countries for international usages. (Author's 
abstract) 
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1654. 
WARREN, B.J., T.M. Angel and R. Gray. 

Saturation diving - a tool for offshore pipelining. 
In: 1971 Offshore technology conference, April 19-21, Houston, Texas. Preprints, Volume II, 

p. 211-220. Published by the conference, 1971. 

Saturation diving has been developed over the past several years as a useful method to allow divers to spend a 
significant amount of working time in deep water. It is now practical for divers to work six to eight hour 
shifts each day on the bottom in order to complete difficult and time consuming tasks. When the job is 
completed they can decompress slowly and return to the surface. In a recent application six sivers accom
plished the task of connecting five small flanged pipelines to a subsea wellhead in water over 340 feet deep. 
The job required 42 hours bottom time and was completed in five days. Conventional techniques would have 
cost approximately four times as much, considering the cost of both diving and floating support equipment 
and would have involved considerably greater risk to the safety of the divers. Underwater pipeline welding is 
another excellent application of saturation diving due to the amount of time required for joint line-up, joint 
preparation and weld metal deposition. In most diving projects which require several consecutive hours of 
working time in fairly deep water, saturation diving should be considered as a potentially economical method 
of performing the work. Although somewhat sophisticated, saturation diving should no longer be considered 
as experimental. Saturation diving is a practical and economical commercial tool which is available NOW. 
(Authors' abstract) 

1655. 
WARREN, T.R., ed. 

Underwater Journal and Information Bulletin. 
Guildford, England, IPC Science and Technology Press, Ltd. February, 1971 to date. 

This bi-monthly journal is the continuation of the quarterly Underwater Science and Technology Journal, 
edited by L.J.1. Browne, and covers in general the same field. It contains articles, book reviews, conference 
announcements and reports, and a section on equipment and instrumentation; the emphasis at present is on 
technology. The Underwater Journal Information Bulletin, which appears with the journal as a supplement, 
supplants the monthly Underwater SCIence and Technology Information Bulletin. It contains citations and 
patent abstracts. for purposes of c1anty, the journal will be CIted as Underwater J., and the supplement as 
Underwater J. Inf. Bull. (MFW/BSCP) 

1656. 
WATERMAN, D. and P.F. SmIth. 

An Investigation of the effects of a helium-oxygen breathing mixture on hearing in Naval 
personnel. 

U.S. Nav. Submar. Med. Cent., Mem. Rep. 70-7,4 p. Sept. 18, 1970. 

Hearing levels of three subjects were measured at 125, 1000 and 8000 Hertz while the subjects were breathIng 
au and whIle breathing an 80%/20% mIxture of helium and oxygen. No SIgnIficant change In heanng levels 
whIch could be attribu ted to the effects of the gas breathed were detected dunng or following a thirty-mInu te 
penod of helIum-oxygen. (Authors' abstract) 

1657. 
WATTERS, H.H. and l.W. Miller. 

Tektite - experience with an underwater analog of future space operations. 
American Institute of Aeronautics and AstronautIcs, Space Systems Meeting, Denver, Col., 

1971, paper 71-828, 6 p. 
(A-7134,718) 

The TektIte II program of undersea research proVIded a hIgh fidelIty model of many elements of future 
manned spaceflIght operatIOn. A descnption of the Tektite program IS presented and some of the more 
slgmficant aspects of undersea and outer space habItatIOn, and the correspondIng deSIgn ImplIcatIOns are 
emphasIzed. In particular specIfic findIngs In the areas of miSSIOn structure/crew compOSItIon, crew selectIOn, 
habItat SCIentIfic support, commumcatlOns, tIme utIlIzatIOn and leIsure tIme provIsIOns are dIscussed. (OH) 
(Aerosp. Med. BIOi.) 

1658. 
WAYNANT, R.W. 

ApplIcatIOn of scanned-laser actIve imaging system to atmosphenc and underwater VIeWIng 
environmen ts. 

U.S. Nav. Res. Lab., Rep. NRL-7287, 20 p. Aug. 24,1971. 
(AD 731,051) 
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A scanned-laser active imaging system employing a synchronously scanned unage-dissector detector was 
analyzed from the standpoint of how much resolution would be available to an observer viewing a CRT 
display. Graphical results are given of the system performance in atmosphenc and underwater environments 
as well as of the effects of laser power, wavelength, and the addition of image intensifiers to the receiving 
system. The novelty of the analysis is that it directly predicts the detection performance of the human 
observer when aided by a scanned-laser active unaging system. The performance of such a system compares 
favorably with range-gated imaging systems. (Author) (GRA) 

1659. 
WEBB, P. 

Body heat loss in undersea gaseous enviomments. 
In: Lambertsen, C.J. and R.W. Bullard, eds. Symposium on undersea-aerospace medicine. Tem

perature limitations in manned undersea and aerospace operations, St. Louis, Missouri, April 
30,1970. 

Aerosp. Med. 41: 1282-1288; Nov. 1970. 

Men who spend days in undersea hyperbaric gas enviornments require warm gas temperatures, typically above 
29°C (85°F). They lose heat mostly by convection, despite a narrow skin-to-fluld temperature gradient. 
Empirical data in comfortable temperatures are arranged on a scale of "convective character" for flUids 
ranging from air at 1 Ata to water, which is 167 times more convective. RespIratory heat loss IS greatly 
increased when breathing hyperbanc gases; dunng dIVes to 600 feet and deeper, the heat dram from the 
respiratory tract may become large enough to reqUire heated breathmg eqUipment. Prolonged stays in hyper
baric environments produce slight but consistent increases m resting metabolism, heart rate, and internal 
temperature, accompanied by loss in body weight despite adequate food mtake. It IS postulated that a 
chromcally increased convectIOn and respiratory heat drain IS matched by a persistent increase m metabolic 
heat production. (Author's abstract) 

1660. 
WEBB, P. 

Decondltioning and its preventIOn by simulating the hydrostatic gradient. 
In: Murray, R.H. and M. McCally, eds. Hypogravic and hypodynamIc environments. Conference 

held at French Lick, Ind., 16-18, july 1969, p. 359-372. Washington, D.C., National Aero
nautics and Space AdministratIOn, 1971. 

(NASA SP-269) 

Methods of detecting cardiovascular decondltioning and ways of preventmg It by sunulatlOn of the hydro
static gradient are described. BrIefly discussed are the techniques of continuous and prolonged water Immer
sion, and the use of a special antideconditlOning garment that simulates hydrostatic gradient by use of 
external bladders arranged on the limbs and trunk. (AL) (STAR) 

1661. 
WEGLICKI, W.B., C.J. Rubenstein, M.L. Entman, H.K. Thompson, Jr. and H.D. McIntosh. 

Effects of hyperbaric oxygenation on myocardial blood flow and myocardial metabolism in the 
dog. 

Amer. J. Physiol. 216: 1219-1225; May 1969. 

The effect of hyperbanc oxygenatIOn of myocardial substrate utilizatIOn was studied m 11 thoracotomlzed 
dogs. Arterial and coronary smus levels of P0 2 , PC02 , pH, lactate, pyruvate, free fatty acid, and glucose were 
measured and myocardial blood flow was estimated by the clearance of radIO-active xenon injected dIrectly 
into the heart muscle. Hyperbaric oxygenatIOn was associated With significant decreases in myocardial blood 
flow and in oxygen, lactate, and pyruvate uptake. However, the myocardial extractIOn coeffiCients for all 
substrates were unaffected; thus, no ImpaIrment of myocardial substrate Utilization was demonstrated. 
(Authors' abstract). 

1662. 
WEIBEL, E.R. 

Oxygen effect on lung cells. 
Arch. Intern. Med. 128:54-56; JUly 1971. 

Breathmg pure oxygen at one atmosphere leads to pnmary destructIOn of alveolar capillary endothelial cells' 
squrunous epithelial cells are damaged secondarily whereas granular pneumocytes are found to regenerate a 
cubOidal epithelium linmg and aIr spaces. Interstitial and alveolar edema ensue as a consequence of per
meability changes in the cell layers. The role of hematological changes m the development of pulmonary 
oxygen toxIcity IS discussed. (Author's abstract) 
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1663. 
WEINREICH, A., B. Lipton, T. Brondum, and J.H. Jacobson. 

Respiratory failure treated with the membrane oxygenator in the hyperbaric chamber. Part II: 
Oxygen transfer during total asphyxia at varying ambient pressures. 

Anesth. Analg. 49:977-983; Nov./Dec. 1970. 

Exchange of oxygen across the membrane of the Pierce teflon-membrane was shown to be largely dependent 
upon the oxygen content of the blood entering the oxygenator. In studies in apneic dogs at 1 ATA the 
oxygen content of the input blood was low and therefore the exchange was high. At 3 ATA, this situation 
was reversed and exchange remained almost constant because the oxygen content of the input blood was high 
and the blood fully saturated. The oxygen content of the blood can be kept adequate for survival in apneic 
dogs only by raising the ambient pressure. The hyperbaric chamber is needed to establish a partial pressure. 
The hyperbaric chamber is needed to establish a partial pressure gradient to overcome the limitations of the 
membrane oxygenator, and will continue to be necessary to prevent oxygen toxicity in the treatment of 
respiratory failure, until more efficient membrane oxygenators are available. (Authors' summary) 

1664. 
WEISS, H.S., J.F. Pitt, E.S. Kreglow, M. Grimard and E.P. Hiatt. 

Three-week exposure of rodents to a neon enriched atmosphere. 
Aerosp. Med. 39{l1): 1215-1217; 1968. 

Because of certain relatively favorable characteristics related to solubility, diffusibility, thermal conductance, 
acoustic impedance and polarizability, neon may be a useful substitute for nitrogen. Growing rats in indi
vidual cages and adult mice in breedmg colomes were exposed for three wk. in a sealed recycling system to a 
gas mixture of approximately 71% Ne - 8% He - 21%02, Three trials were carried out, involving 17 male 
and female Wistar rats and 22 Swiss albmo mice in Ne and an equal number of controls. The rats grew as well 
between body weights of 80 and 200 g as did the controls on the adjacent lab bench, and did not differ 
Significantly from controls in feed and water uptake. By contrast, in preVIous experiments in which He was 
the major inert component, feed intake was generally significantly elevated. The mice in Ne gained signifi
cantly less weight and had one-third as many pregnancies as their lab bench controls, but litter size was the 
same. The possibility exists that mice may be more sensitive than rats to contaminants which accumulated in 
the sealed system. Nothing otherwise untoward was observed m the behavior of either rats or mice relevant to 
the Ne exposure. (©BA) 

1665. 
WEITZMAN, D.O., J.A.S. Kinney and S.M. Luria. 

Effect on vision of repeated exposure to carbon diOXIde. 
U.S. Nav. Submar. Med. Cent., Rep. SMRL 566, 6 p. Feb. 1, 1969. 

The Visual effects of repeated exposure to carbon dIOXide (C02) at levels commonly regarded as Innocuous 
were Investigated. Exposure to C02 vaned cyclically from .03(air) to 3.0%, at one atmosphere pressure every 
24 hr for a penod of six days. A battery of visual tests was admimstered dunng thiS penod and In control 
periods both before and after the exposure to carbon dIOxide. Among the various tests, mght vIsion sensltlVlty 
and color sensitivity for green were the only ones which repeatedly detected lmpalrment of effiCiency during 
the period of exposure. All other ViSUal functions remalned normal. These findIngs are pertInent to submanne 
operatIOns SInce submanne personnel may, through madequate ventilation, pick up appreCiable amounts of 
CO2 In their blood. Results of this study may help prOVide a sound baSIS for the earliest pOSSible detectIOn of 
visual Impalrment as well as a pOSSible means for ItS prevention. (Author) 

1666. 
WELLS, C.H., T.P. Bond, M.M. Guest and C.C. Barnhart. 

Rheologic Impairment of the mIcroCIrculatIon during decompression SIckness. 
Microvasc. Res. 3(2): 162-169; Apr. 1971. 

Eighteen dogs exposed for one hr to 5% O2 , 95% N2 at a pressure eqUivalent to 200 ft of seawater were 
decompressed to sea level pressure wlthm ten mm One hour after decompressIOn a severe ImpalIment of 
mesentenc mlcro-clIculatlOn With pronounced erythrocyte aggregatIOn was eVident Small bubbles frequently 
appeared but passed through the microCirculatory channels Without apparent difficulty. Bubble emboh were 
not observed. The blood VISCOSity one hr after decompressIOn, compared With the precompresslOn VISCOSity, 
mcreased by 24% at a shear rate of 230 sec -I and by 63% at 5.75 sec -I Changes In vIscosity were accom
pamed by ~Igmficant Increases m hematocnt and m partial thromboplastIn times Euglobulin lySIS times were 
slgmficantly .hortened one hr postdecompresslOn. Partial thromboplastm limes of normal dogs not subjected 
to compressIOn and decompressIOn became slgmficantly prolonged after their plasma had been foamed by 
shakmg m au. InformatIOn proVided by thiS ~tudy and related eVidence from other laboratones Indicate that 
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bubble embolism is not a significant factor in production of the microclfculatory aberrations of decom
pression sickness. However, introduction of large gas-liquid interface could be responsible for altering the 
components and rheologic characteristics of the blood. (Authors' abstract) 

1667. 
WELTMAN, G., T. Crooks and G.H. Egstrom. 

Diver performance measurement for SeaLab III. 
In: Lythgoe, J.N. and E.A. Drew, eds. Underwater Association Report 1969, p.53-55. 

Guildford, Eugland, Iliffe Science and Technology Publications, Ltd. 

Performance measurements were made in shallow water on two teams of dIvers that were to have partIcIpated 
in the U.S. Navy SeaLab Project. Indirect methods of recording the performance of constructional tasks and a 
questionnaire to elicit the diver's own assessment were developed. [The task in "Divercon I" consIsted of 
assembling the underwater shelter, thus testIng a divers' capabilities in control and communIcation, in fine 
manipulation and endurance of heavy work loads, as well as in the rather complIcated solving due to the 
developmental nature of the task I. Heart rate recording suggested that some of the tasks imposed a heavy 
work load on the divers. [It was also found that as the dIvers left the water, laden with 150 pounds of gear, 
heart rate mounted to 180 beats/mmute; this probably resulted from the unmediately previous lack of 
hydrostatic gradient in the water, and may be considered a danger POInt in the dIve I. (Authors' abstract 
expanded by MFW/BSCP) 

1668. 
WELTMAN, G. and G.H. Egstrom. 

Personal autonomy of scuba diver trainees. 
Res. Quart. Amer. Ass. Health Phys. Educ. 40:613-618; Oct. 1969. 

An investigatIOn of personal autonomy levels as measured by the Pensacola Z scale was conducted on 147 
scuba dIVIng trainees at the UnIversIty of CalIfornia in Los Angeles. The study was part of an effort to develop 
in SIgh t into selection and trainmg procedures for relIable underwater workers. Findings revealed that diver 
trainees described themselves as mdividuallstically as did groups of astronauts and AntarctIc SCIentIsts, but 
their Z-scale did not SIgnificantly dIfferentiate between successful tramees and dropouts in the course. A weak 
relationship was found between the Z-scale score and scuba diVIng performance dUrIng pool testIng. It was 
concluded that the qualIties measured by the Z-scale test may be more Important to the future dIVIng carecrs 
of the subjects than to their selection and training. (Authors' abstract). 

1669. 
WELTMAN, G. 

Diver work methods. 
In: Scripps Institute of Oceanography. Human performance and scuba diving. Proceedings of 

the symposium on underwater physiology, La Jolla, Calif., April 10-11, 1970, p. 83-102. 
Chicago, The Athletic Institute, 1970. 

The purpose of this paper is to examine "some of the major factors whIch mfluence the dIver's abIlity to do 
work, and m addition, discuss the ways in which diving work is observed in the laboratory under controlled 
ocean conditions, and on the job". The factors studied here are those related to water rather than to pressure. 
It has been found feasible to estimate underwater work capacity by surface tests; also, physiological measure
ments, particularly heart rate, taken during working dives can permIt estImations of imposed workload. One 
of the most important ways In which the underwater environment affects performance is In the decrement of 
VISIOn. The effects of turbIdIty on vIsibility, the dIstortion produced by masks and face plates, the refractIve 
error and size and distance errors and among the visual problems encountered. These can be partly but never 
wholly, overcome by experIence and adaptation. Cold affects both psycho-motor and mental performance. It 
particularly affects hand sensitivity, and Immediate memory and attentIon. Perceptual narrowing is thought 
to result from anxiety feelings, but this is a difficult factor to measure. It has been found that m the case of 
experienced divers, there is very little difference In performance capabilIty in ocean and In tank at moderate 
depths, so that if experIenced divers are used, the more difficult and costly ocean experIments can be 
supplanted by tank experiments. The Divercon I constructIOn task tests that were run In conjunction WIth 
Sea Lab III are described. Performance was considerably improved In the second set of tests, due to the more 
effectIve heatIng of the Mark VIII gear and to prevIOus experience In the task. Measurement of heart rates has 
Indicated that the physiological load of some underwater tasks IS very hIgh and hIghest of all when the diver 
leaves the water carrying his heavy gear. Rapid unloadIng of the emergency dIver IS urgently recommended. It 
IS pOInted out that while researchers know somethIng of the constituent aspects of underwater work, they 
know too little about how it is actually performed; more close interactIOn between researchers and dIVIng 
operations is essential. As an appendix to the remarks of panelist J.T. Quirk on thIS paper, is an excerpt from 
Report R-653 of the Naval Civil Engineering Laboratory, "DIVer performance using hand tools and hand-held 
pneumatIc tools". The sectIon gIVen IS concerned WIth diver one and two arm strength tests. Some of the 
eqUIpment is shown, and tables and diagrams giving such data as "average dIver force", "force measurement 
ranges", and "diver force curves" are given. (MFW/BSCP) 
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1670. 
WELTMAN, G., R.A. Christianson and G.H. Egstrom. 

Effect of environment and experience on underwater work performance. 
Hum. Factors 12(6):587-598; 1970. 

Five experienced divers and 15 novice divers completed a complex underwater assembly task and sets of 
written problems in a water-filled tank and in the ocean. Performance measurements included subtask com
pletJon times, problem-solving accuracy, activity analysis, and basic physiological variables. Experienced 
divers showed essentially unchanged performance between tank and ocean. Novice divers performed slower 
than the experinced divers in the tank and showed a marked decrement in both assembly time and problem
solving accuracy in the ocean. The results suggest that diving experience improves underwater motor skills 
rather than work strategy, and that psychological stress was a significant factor even at shallow ocean depths 
for novices. (©BA) 

1671. 
WELTMAN, G. and T.P. Crooks. 

Human factors influencing underwater performance. 
In: Equipment for the working diver. Symposium proceedings, February 24·25, Columbus, 

Ohio, P. 31-51. Washington D.C., Marine Technology Society, 1970. 

This paper summarizes experimental findmgs concerning the performance capabilities of the working diver. It 
attempts to establish a unified outlook on underwater work, to assess the relative importance of various skills 
and environmental factors to actual job completion. The presentation focuses on what might be termed the 
pressure-independent aspects of performance such as training, psychological stress, the ocean environment, 
cold, and diver stabilization. Narcosis, breathing mixtures, and similar direct pressure effects on performance 
are not included. Much of the presentation deals with recent studies performed by the Underwater Research 
Group at UCLA. Accordingly, expenmental methodology is discussed along with findings. Of particular 
interest are the work measurement studies done during Summer 1967 on project for SeaLab III, which 
represent perhaps the first full-scale examination of a lengthy and higlIiy complex diVIng Job. These studies 
Yielded not only direct data on performance and physiological response, but also surpriSIngly concordant 
responses by the Navy divers themselves to questionnaires concerning significant factors in the task environ
ment. (Authors' abstract) 

1672. 
WELTMAN, G., G.H. Egstrom, T.P. Crooks and R.A. Christianson. 

Underwater work measurement techniques, 1969 studies. 
Los Angeles, Univ. Cal., Sch. Eng. Appl. Sci., Rep. UCLA-ENG-7052 (Biotechnol. Lab. Rep. 

48) 45 p. July 1970. 

The research done during 1969 dealt chiefly With perceptual narrowing during stress and complex perform
ance of experienced divers under adverse ocean conditions. In the first study, an altitude chamber was made 
to resemble a pressure facility, and "descent" was simulated by hiSSIng sounds, moving gauges, etc. Fifteen 
untrained subjects were m the chamber and fifteen acted as controls. The central task performance was the 
same for both groups, but the chamber group detected Significantly fewer peripheral lights. Their heart rates 
and anxiety test scores were higher in the chamber subjects than In the controls. Anxiety apparently caused a 
reduction in peripheral attention. In the second study, teams of two experienced divers performed a "pipe 
puzzle" task In 50 feet of cold water in poor viSibility, both in the tank and in the open sea. Task completion 
was faster In the ocean and errors were about the same; there was a slight decrement In practical problem 
solving. The chief difference seems to be that the diver tends to work faster in the ocean than In the tank. 
(MFW/BSCP) 

1673. 
WELTMAN G., J.E. Smith and G.H. Egstrom. 

Perceptual narrowing during simulated pressure-chamber exposure. 
Hum. Factors. 13:99-107; Apr. 1971. 

In thiS study, 15 male subjects performed a central ViSUal acuity task (Landolt nng detections) and a 
penpheral light detectIOn task dunng what they thought to be a 60-ft. dive In a pressure chamber. There was 
no actual pressure change. A 15-man control group performed the same tasks at an outSide location. Experi
mental measures Included a post test anxiety checklist and contInUOUS heart rate recording. The chamber 
group showed Significantly higher anxiety scores and also a Significantly higher heart rate throughout the 
expenment. There was no difference between the group With regard to correct Landolt detectIOns, although 
the chamber group responded somewhat slower. Penpheral detection, however, was severely and Significantly 
degraded In the chamber group. It was concluded that perceptual narrowIng had been demonstrated as a 
result of psycholOgical stress associated With exposure to the "dangerous" pressure chamber. (Authors' 
abstract) 
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1674. 
WELTMAN, G., G.H. Egstrom, M.A. Willis and W. Cuccaro. 

Underwater work measurement techniques: Final report. 
Los Angeles, Univ. Cal., Sch. Eng. Appl. Sci., Rep. UCLA-ENG-7140 (Biotechnol. Lab. Rep. 

50) 61 p. July 1971. 
(AD 734,014) 

The fourth and concluding report IS given m a senes descnbmg yearly progress of the UCLA Research Project 
on optImum underwater work measurement techniques. The prevIOus reports have covered studIes conducted 
in 1967,1968 and 1969. This report, m addItIon to presenting the two major studies carried out m 1970, also 
provIdes a summary of work over the four year period. The cumulative list of project publications allows the 
reader to identify a tOPIC of concern, detennine primary findmgs and explore the topic further in the 
literature or by repnnt request. (GRA) 

1675. 
WENZEL, J.G. 

Emergmg capabilitIes in underwater work systems. 
In: Progress into the sea. Transactions of the Symposium 20-22 October 1969, Washington, 

D.C., p. 209-230. Washington, D.C., Marine Technology Society, 1970. 

Inner space provides mdlsputable challenge and opportunity as weB as Immediate payoffs m tenns of benefits 
to mankmd. An assessement of emergmg capabultIes in certam areas of underwater work systems, however, 
shows relatIvely slow progress over the years compared to other programs that have had greater natIOnal 
interest and government support because of chaUenges to our national prestIge and milItary posture. ThIs 
paper reviews current and future capabilitIes in this regard and suggests that m spIte of the relatIvely slow rate 
of progress, a stable base is bemg generated for exploitatIon of the sea by a large segment of mdustry. 
(Author's abstract) 

1676. 
WESSEL-AAS, T. 

Oksygenbehandling og oksygentoksisitet. 
[Oxygen therapy and oxygen toxicity]. 
T. Norske Laegeforen. 91:1055-1058; May 1971. 

No EnglIsh abstract availble. 

1677. 
WESTON, D.E. 

Mode colouration in shallow-water ambient noise. 
Teddington, U.K., Admiralty Res. Lab., Rep. ARL%L/R86, 23 p. June 1970. 
(AD 720,591) 

The spectrum of ambient noise observed in the shallow waters of the Bristol Channel shows a series of 
characteristic peaks e.g. at 10, 28, 47Hz etc. Up to six peaks have been seen, the frequency of each varymg 
inversely with the water depth as the latter changes through the tidal cycle. Each peak corresponds to the 
cut-off frequency of one of the nonnal modes of sound propagation, smce at thIS frequency there are ideally 
no losses due to coupling into either longitudinal or shear waves in the rock bottom. It is shown that 
infonnation may be deduced on rock seismic velocity, sedIment depth and the presence of gas at the sea-bed. 
The significance is discussed for theories of ambient noise, microseisms and acoustIc transmission. (Author's 
abstract) 

1678. 
WEYBREW, B.B. 

Characteristics of the submarine line officer. I. A factor analytical study of the officer candi
date for the Submarine Service. 

U.S. Nav. Submar. Med. Cent., Rep. SMRL 616,10 p. Mar. 12,1970. 

The goals of this study were twofold: (1) to identify the trait configurations charactenzing the different types 
of officers who volunteer for the Submarine ServIce; and (2) to investigate differences in perfonnance of the 
officers making up each group Identified in this manner. Thirty-five items of data, including aptitude and 
personality tests, section leader ratings and grades in Submarine School were obtained from a sample of 150 
officers. A centroid factor analysis delineated five factors, labeled: F I - Trait configuration of an ideal 
submarine officer candidate; F2 - General temperament dimension; F3 - Special aptitudes; F4 - Pohtico
economic mterests, and F 5 - Focused theoretical interests. Only those officers who obtain high scores in F 1 

and F 3 receive comparably high grades in Basic Submarine School. A detailed discussion of the structure of 
each factor is presented. This study identifies different types of officers and relates these groups to individual 
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differences in perfonnance in Basic Submarine School, thus providing some tentative guidelines for officer 
selection for the Submarine Service. (Author's abstract and application). 

1679. 
WEYBREW, B.B. 

An exploratory study of the pyschological effects of intermittent exposure to elevated carbon 
dioxide levels. 

U.S. Nav. Submar. Med. Cent., Rep. SMRL 647, 9 p. Dec. 4,1970. 

The purpose of this pilot study was to detennine whether any remarkable psychological changes occur as a 
result of intermittent exposure to 3% carbon dioxide for six days. The measures used to detect these effects 
were: (1) the Response Analysis Tester (RATER) which measures general vigilance; (2) single-digit addition 
test as a measure of problem-solving ability; (3) letter cancellation as a measure of eye-hand coordination and 
sequential reaction time; and (4~ adjective checklist measures of depression, hostility, anxiety and general 
maladjustive trends. The data from this pilot study tentatively suggest that some emotional changes may have 
occurred during the six-day CO2 exposure period. On the other hand, vigilance, coordination and problem
solving ability probably do not change under the same conditions, although a more carefully controlled study 
involving a substantial subject sample is needed to demonstrate this fact. (Author's abstract) 

1680. 
WEYBREW, B.B. 

Submarine crew effectiveness during submerged missions of sixty or more days' duration. 
U.S. Nav. Submar. Med. Cent., Rep. SMRL 686, 22 p. Oct. 28, 1971. 

The major objective of this study was to integrate that section of the literature of submarine psychology 
which is concerned with the major factors affecting the perfonnance of submarine crew members during 
prolonged submerged cruises. First, the major submarine stressors were delineated, together with the specific 
adaptive processes correlated with them. These were found to be: confinement, revitalized air, flattening of 
the circadian rhythms, threat of hyperbaric exposure, and sleep deprivation. Perfonnance decrements, inci
dence of debilitatmg morbidity (including psychopathology), and decompensatory trends in crew moral 
appeared to be minimal during long cruises. In general, the impressions from this integrative review of this 
specialized sectIOn of literature is that the habitability situation in the submarine service continues to be 
optimal, partly because of effective psychiatnc screening procedures in force, but also as a result of the 
caliber of leadership demonstrated by the officers and petty officers making up the crews of the submarines 
m the Fleet. (Author's abstract) 

1681. 
WEYBREW, B.B. and E.M. Noddin. 

Psychological effects of prolonged exposure to sonar signals at an elevated intensity. 1. Five 
days' exposure to signals at 85 dB. 

U.S. Nav. Submar. Med. Cent., Rep. SMRL 689, 11 p. Dec. 21, 1971. 

Twelve enlisted candidates for submarine traming were confined to the Audition Laboratones of NAVSUB
MEDRSCHLAB for a penod of ten days. Intervenmg between two pre·experimental and two recovery days 
were five days' exposure to a contmuous sonar signal at 85 dB. Addition test scores declined, letter cancella
tIOn accuracy also declined, and the four adjective checklist measures of affect and mood, VIZ., hostility, 
depreSSIOn, anxiety, and maladjustive trends, all mcreased Within the first day of the sound exposure. How
ever, these mdicators had all reverted to pre-expenmentallevel by 48-60 hrs. into the "sound on" phase of 
the experiment. On the thud day of the sound exposure one of the 12 subjects developed anxlCty symptoms 
acute enough to warrant tranquilizer medicatIOn. Unfortunately, the self-control deSign of the study did not 
allow for any uneqUivocal statement regarding the cause of these symptoms. This pilot expenment proVides 
some indicatIOn as to possible psychological effects to be expected in the crew of a submarine employmg an 
active sonar system dunng long submerged cruises. (Author) 

1682. 
WHAYNE, T.F. Jr., N.T. Smith, E.1. Eger, R.K. Stoelting and C.E. Whitcher. 

The effects of halothane anesthesia on reflex cardiovascular responses of slll1ulated diVing and 
the Valsalva maneuver. 

Anesthesiology 34: 262-270; Mar. 1971. 

The authors studied the effects of halothane on the Simulated dlvmg reflex and the Valsalva maneuver m man. 
Artenal blood pressure, heart rate, cardiac output by ballistocardIOgram and other measurements of cardIO
vascular functIOn were recorded. DIVIng was Simulated by application of a wet cloth at OoC to the face With 
Simultaneous apnea. The Val salva maneuver was effected by ralsmg the auway pressure to 25·30 torr for 
25-30 sec. Simulated dIVIng m the conscIOus subject decreased heart rates as much as 29 percent from the 
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lowest control heart rate, compared with a 3.6 percent decrease during halothane anesthesia. Bradycardia was 
associated with increases in systolic and diastolic blood pressures in conscious and anesthetized subjects. The 
decrease in cardiac output observed in conscious subjects did not occur during anesthesia. Anesthesia appar
ently abolishes the parasympathetic component of the simulated diving reflex and interferes with the sym
pathetic component of this reflex. During phases II, III and IV of the Valsalva maneuver greater decreases in 
blood pressure and increases in heart rate were observed during anesthesia. Halothane reduces or abolishes the 
circulatory reflex responses to diving and to the Valsalva maneuver in man. (Authors' abstract) 

1683. 
WHEATLEY, I.W. and A. Small. 

Microsomal metabolism of morphine in a hyperbaric helium enviornment. 
Biochem. Pharmacol. 20:2096-2099; Aug. 1971. 

The results of the present mvestigation are in agreement with others who have found that helIum does not 
affect drug action. The toxicity of several drugs was not altered in rats and mice exposed to 19.2 ata of 
helium and there were no significant effects on the electrocardiogram and on the toxicity of cardiac g1y
cosides in cats or rats exposed to 19.2 ata of helIum. However, other pharmacological aspects of drug action 
may be influenced by a hyperbaric envlfonment. Indeed, hyperbaric helium (69 ata) enhanced the resistance 
of several strains of S. aureus to penicillin. In addition, Small et al. found that the chronotropic response ot 
ouabain and digoxin was slightly altered in guinea pigs exposed to 19.2 ata of helium. Moreover, prolonged 
exposure of men to a hyperbaric helium environment may result in enzyme inductIOn or a decrease in the 
amount of enzyme. Thus, drug metabolism might be altered under such conditions even though acute 
exposure, as shown in the present in Vitro experiments, does not alter activity or kinetics of selected enzyme 
systems. Therefore, additional research is necessary to ascertam that hyperbaric conditions do not affect the 
actions of drugs that might be used in an underwater habitat. (Authors) 

1684. 
WHELAN, P.I. and T.N. Markham. 

Electromyographic analysis of the biceps muscle following standard air dives using frequency 
analysis: a feasibility study. 

U.S. Nav. Submar. Med. Cent., Rep. SMRL 590, 12 p. luly 24, 1969. 

The problem was to evaluate the feasibility of using the frequency analysis of the electromyogram to estimate 
adequacy of decompressIOn following air dives. The findings are inconclusive in the present fonn, although 
the facts which prompted the investigation would seem to theoretically support further investigation. The 
results of the experiment show some frequency shift in selected individuals, but in an overall analysis, no 
definite statement can be made as far as relationship of the findings and relationship to decompression 
adequacy is concerned. If frequency analysis of electromyograms could be refined suffiCiently to show a 
constant shift relative to adequacy of decompression, it would simplify the diagnosis of decompression 
sickness markedly. Besides thiS, the onset of decompressIOn sickness could be forestalled by extending the 
decompression until it was adequate. The method of frequency analysis of electromyograms has received 
some favorable response by clinicians and it appears to be adaptable for use on diving. (Authors' summary 
page). 

1685. 
WHITE, F.N. 

Redistribution of cardiac output in the diving alligator. 
Copeia 3:567-570; 1969. 

With the development of bradycardia during diving, alligators exhibit an intensification of the pressure 
gradient between the right ventricle and the pulmonary artery. The pressure gradient reaches suffiCient 
magnitude to institute a nght-to-Ieft shunt, a situation in which a portion of the systemic venous return 
bypasses the pulmonary CIfCUIt. The mechanism of shunt induction resides in the pulmonary outflow tract of 
the nght ventncle where pulmonary outflow resistance depends on the contractile state of this segment of the 
myocardium; the magnitude of the pressure gradient is determined by an atropme-sensitive mechanism, 
presumably mvolving the vagus nerves. With the development of the right-to-Ieft shunt, cardiac energy 
expenditure is redirected more toward systemic than pulmonary perfUSIOn. (©BA) 

1686. 
WHITFIELD, G.R. 

A data recording and transmitting system. 
In: Proceedings of the conference on electronic engineering in ocean technology, September 

1970, University College of Swansea, South Wales, p. 477-480. London, Institution of Elec
tronic and Radio Engineers, 1970. 
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This paper describes a small recording system that records a few parameters on a cheap domestic tape 
recorder for subsequent analysis by a digital computer. Sampled f.m. recording gives an accuracy of 0.1 % or 
better. Design philosophy and applications are discussed. The system is convenient for recording a few 
parameters in a confined space. This it is particularly suitable for use in boats, buoys or small submersibles; it 
is already in use for meteorological research in gliders and small aircraft. In many such applications, the 
ability to record speech as well as data is valuable. The speech channel can also be used to record the position 
of a submersible, using a suitable sonar fixing system. (Author) 

1687. 
WILKINS, W.L. 

NATO symposium on man in isolation and/or enclosed spaces. 
Eur. Sci. Notes 24(3):88-89; Mar. 31,1970. 

A symposium held m October, 1969, at Consiglio Nazionale delle Ricerche, Rome, discussed the entire 
problem of man in isolation or closed spaces and presented information gained from many sources, from 
controlled laboratory situations through isolated groups at the South Pole, cave workers, isolated Norwegian 
farmers, astronauts, and, most important from our standpoint, SeaLab and Tektite. The published document 
is not yet available. (CWS/BSCP) 

1688. 
WILLIAMS, C.D. 

Studies of the toxic effects of oxygen at one atmosphere on tissue metabolism in vitro. 
Philadelphia, Univ. ofPa., Thesis, 161 p. 1969. 
(Univ. Microfilms No. 69-21459) 

The mechanisms by which oxygen produced toxic effects on cellular metabolism was investigated. Several 
metabolic systems were studied in vitro including glycolysis, the tricarboxylic acid cycle and reactions of 
isolated mitochondna. Oxygen increases latent mitochondrial A TP-ase activity. ThIS toxic effect of oxygen is 
potentiated by either ferrous or cupric ions. The action of Fe(++) may be related to a stnnulation of lipid 
peroxidation while that of eu(++) may involve the oxidation of sulfhydryl groups. Oligomycin, an inhibitor 
of oxidative phosphorylation reverses the stimulation of ATP-ase activity produced by oxygen. Since 
oligomycin also inhibIts DNP-stimulated ATP-ase activity, it is possible that oxygen and DNP act at the same 
step in oxidative phosphorylation. (Dissert. Abstr.) (Aerosp. Med. Bio!.) 

1689. 
WILLIAMS, C.D. and N. Haugaard. 

Toxic effects of oxygen on cerbral metabolism. 
J. Neurochem. 17:709-720; June 1970. 

The effect of 100% O2 at one atmosphere on carbohydrate metabolism in cell-free homogenates of rat brain 
was studIed under different experimental conditions. The princIpal findmgs were the following' (1) Compared 
to 10% O2-90% N2 , oxygen at one atmosphere mhlbited metabolism of a-oxoglutarate and depressed the net 
synthesis of ATP. WIth glucose as substrate, accumulation of ATP was also markedly inhibited but substrate 
utilization was only slightly affected. (2) Glycolysis in brain was relatIvely resistant to oxygen tOXIcity, 
except in the presence of added eu 2 +. (3) With a,.oxoglutarate as the substrate, inhibition of the formation of 
ATP occurred earlier than inhibition of substrate utilization, mdicating the particular sensitivity of oxidative 
phosphorylation to inactivation by oxygen in vItro. (4) eu 2 + and Fe2 + and Fe 2 + accentuated oxygen 
tOXIcity but appeared to act by different mechanisms. Co2 + exerted a protectIve effect. (5) The sulphydryl 
compounds, dithiothreitol and reduced glutathione, strongly diminished the toxic effect of oxygen. (Authors' 
abstract) 

1690. 
WILLIAMS, D.C., S.T. Gadomski and R.R. Miller. 

Some effects of water vapor and system pressure on the dynamic reaction of CO2 with solid 
absorbents. 

In: Battelle Memorial Institute. Purity standards for divers' breathing gas. Proceedings of a 
symposium held at Columbus, Ohio, S-9 July, 1970. p. 5-1 - 5-S. Columbus, Ohio, Battelle 
Mem. Inst., Rep. 6-70. July 1970. 

A study of the role of water vapor m the reactIOn of CO 2 WIth pelle ted lithIUm hydroXIde (hOH) In a 
dynamIC, Isothermal system has shown that the formation of the monohydrate (LIOH. H20) IS a precursor to 
effectIve CO 2 reacDon. The rate of formatIOn must not greatly exceed the rate of carbonatIOn, however, 
because hydration dImInIshes the effectIve porosity and reactIOn area of the pellets. Some results of a current 
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mvestIgatlOn mto the effect of total system pressure and diluent has upon the reactIOn of CO2 with various 
solid absorbents will be presented. Preliminary data mdlcate that both reactIOn rate and capacity are func
tions of the density of gases in the system and, therefore, and primanly diffusIOn controlled. These data may 
have corollary Importance to alveolar gas exchange rates. (Authors' abstract) 

1691. 
WILLIAMS. F.W. 

Source of contaminants in diving systems. 
In: Battelle Memorial Institute. Purity standards for divers' breathing gas. Proceedings of a 

symposium held at Columbus, Ohio, 8-9 JUly, 1970, p. 6-1 - 6-12. Columbus, Ohio, Battelle 
Mem. Inst., Rep. 6-70. July 1970. 

The sources of contaminants m diving systems can be diVided mto six categories: manufacture and assembly, 
upkeep and cleamng, source of gas, fire, atmosphere control equipment and finally the divers themselves. 
Dunng the manufacture and assembly of diving gear, many compounds are used which later will outgas into 
the breathmg medIUm. These contaminants mayor may not be detrimental to the men and/or materials. It 
has been observed by the Naval Research Laboratory that divmg systems have been contaminated by cleanmg 
solvents m efforts to remove other contammants. One particular group of cleaning solvents, halogenated 
hydrocarbons, which is finding widespread use m the Navy, has been found in "clean" systems. In these cases 
the systems have been contammated with the cleaning solvent which could lead to more serious consequences 
than the original contaminant The breathmg gases themselves have been found to be a source of con
taminatIon. Air pollutIOn m the vlclmty of the compressor mtake, or a faulty compressor, can gIVe rise to 
contaminated breathing gas. ThiS is also true in the case of bottled gases whether the source of contamination 
be from the gas or the con tamer. A fire m any portIOn of the diving system could be a rapid source of 
contammatlOn. This probably would be reflected in a decrease in the oxygen concentration accompanied by 
high levels of carbon monoxide. Certain chemical compounds which in themselves are not toxic even at high 
concentrations, such as some of the chlorocarbons, will decompose or be chemically changed into highly 
tOXIC materials when brought mto contact with certam ahnosphere purificatIOn equipment. One of the major 
causes of atmosphere contaminatIOn IS the matenals which the divers bnng into the closed systems. Men 
themselves outgas materials, WhiCh, on extended dives, could be a source of contamination, such as the 
generation of carbon monoxide. (Author's abstract) 

1692. 
WILLIAMS, S. 

Underwater breathing apparatus. 
In: Bennett, P.B. and D.H. Elliott, eds. The physiology and medicine of diving and compressed 

airwork,p.17-35. Baltimore, Williams and Wilkins, 1969. 

The simplest equipment for breathmg under water is the inverted bucket with a trapped air pocket but this is 
severely limited because of the compressIOn of the air pocket at depth, the loss of oxygen and the accumula
tion of carbon dioxide. An air pipe to the bucket which supplies air under pressure will work with a rate of 
100 cu ft/hr air flow. This volume must be multiplied with each increase m pressure of an additional 
atmosphere. The most commonly used underwater breathing apparatus is the aqualung or scuba which 
consists of one or more cylinders of compressed alf connected by a manifold and supplied by a sensitive 
'demand' valve, actuated by the breathing of the diver. A carbon dioxide absorbent canister may be used with 
a venturi device to re-circulate a subsidiary flow from the helmet through the canister. The placement of the 
demand valve in this open circuit apparatus is a prime conSideration and varies with different requirements. 
For divmg at 100 ft or more a semi-closed circuit apparatus is important for here the air is rebreathed and the 
oxygen more thoroughly used. Various valves are necessary to control pressure, flow and oxygen supply but 
this type of equipment is used extensively. The problems of a constant ratio of oxygen and a variable mass of 
inert gas are solved, and thoroughly discussed in this paper. The completely closed clfcuit breathing apparatus 
is used for fire fighting, for submarine escape and for entering a gas fIlled area. This field is one of great 
interest to inventors who frequently show no insight at all mto the problems. (CWS/BSCP) 

1693. 
WILLIAMSON, D.E. 

Correction of ametropia in skin and scuba divers. 
Eye Ear Nose Throat Mon. 49: 165-171 ; April 1970. 

Three types of diving are discussed and the necessity of placing an air space III front of a diver's eyes 
underwater in order to obtain clear vision is explained. The three most pronounced optIcal effects of placing a 
plano air space in front of a diver's eyes are discussed. The current ten methods of correcting a diver's 
ametropia are discussed and the conclusion is that the best and most practical method to date is to bond the 
lenses with optically clear epoxy to a standard oval face mask made of tempered glass. (Author's summary) 
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1694. 
WILLIAMSON, D.E. 

Soft contact lenses and scuba diving. 
Eye Ear Nose Throat Mon. 50:24-27; Jan. 1971. 

The author tested on himself the safety and effectiveness of soft contact lenses for scuba diving. It was found 
that the lenses could not be dislodged and washed away in fresh, salt or chlorinated water. Visual acuity was 
unaffected for periods up to five minutes, so that if a diver were to unseat his mask accidentally he could have 
plenty of time to replace it before loss of visual acuity. Peripheral vision was unaffected. Visual acuity and 
ocular comfort were unaffected while diving to depths of 200 feet, with face mask and soft contact lenses. 
(MFW/BSCP from author's summary) 

1695. 
WILSON, R.H. and F.R. O'Brien. 

Project THEMIS. 
Grand Forks, N. Dakota, Univ. N. Dakota, Ann. Prog. Rep. on Contract NOOOI4-68-A-0499, 

275 p.July 14, 1969. 
(AD 707,449) 

A computer-controlled deep sea simulator is being designed to study ocean envIronmental effects on mam
malian learning, memory, behavior, physiology, and biochemistry. An engineering and physiologic approach 
will be made to solve problems of biologic systems under environmental extremes. (Aerosp. Med. BioI.) 

1696. 
WILTON·DAVIES, C.C. 

Computer·assisted monitoring of ECG and heart sounds, 1. Method. 
Alverstoke, U.K., Roy. Nav. Physiol. Lab., Rep. 7·70,18 p. 1970. 

The heart may be considered as a site for the origin of bubbles formed during decompression sickness. If thiS 
concept is valid, the first tissue to receive bubble·laden blood would be the heart muscle. If such bubbles are 
capable of producing physIOlogical effects, these effects might result in changes to the electrocardiographic 
waveform. In order to explore these possibilities, a number of computer'asslsted methods of monitoring both 
ECGs (electrocardIOgrams) and heart sounds were evolved, and are described in this report. The emphasIs of 
these methods is on the use of graphical output from a computer to reveal small deViations of both waveforms 
and derived data from control samples. Derived data mclude the duratIOns of parts of the ECG waveform and 
the frequency spectra of heart sound. (Author's abstract) 

1697. 
WINN, A.L., D.C. Webb and K. Burt. 

Autoprobe, a platform for midwater observation. 
Woods Hole Oceanogr. Inst., Rep. WHOI·Ref·69-45, 9 p. 1968. 
(AD 694,310) 

An autonomous program able vanable displacement mldwater observation platform is descnbed. The salient 
deSign features are discussed, mc1udmg the variable displacement mechanism; m~asurement, control and 
recording system; acoustical and telemetry techmque, and launch and recovery problems The scope and 
purpose of the sClenbfic measurements attempted and the observational techniques employed are discussed 
and future observational programs are outlined. (Author) (USGRDR) 

1698. 
WISE, R.A. 

A review of health and safety of deep divers. 
Ind. Med. 39:21·27; Dec. 1970. 

The author concentrates on problems related to respIration, the bram, and clIculatlOn. A diagram shows the 
effects of vanous compressed heliox mixtures, and compressed aIr mixtures on maximum voluntary ventda· 
tion. The mechamcal problems of breathmg at high pressure IS discussed. Oxygen toxICity, and Its effect on 
the lung and the bram are discussed and a table shows the mCidence of oxygen toxIcity at vanous pressures 
and duratIOns of exposure. It occurred 37 of 48 times at 3.4 ATA for two hours, and 26 of 29 times at 4 
ATA for one hour. The role of CO 2 10 oxygen toxIcity and the pOSSIbility of the development of prophylactic 
drugs to reduce oxygen tOXICity arc discussed bnefly. Inert gas narcosIs IS discussed. A table shows the 
narcotic potency of vanous mert gases - from helium, the Icast narcotic, to xenon, the most narcotic. Bone 
necrosIs IS touched upon, and It IS noted that It IS much rarer With dIVers than With tunnel workers, 
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presumably because the former, while they go much deeper, do not do nearly so much physical labor. The 
theory that mamtaming proper body chemistry and gas exchange will prevent bone necrosIs IS uproven. The 
usual cntena for diver selection are enumerated, and the need for further research is emphasIZed. 
(MFW/BSCP) 

1699. 
WITHERSPOON, J.M., R.F. Goldman and J.R. Breckenridge. 

Heat transfer coefficients of humans In cold water. 
J. Physiol. (Paris) 63:459462; May 1971. 

It IS stated that .. a good estimate of both total and regional heat transfer should be possible on the baSIS of 
calculated convective coefficients and measured surface temperature gradients. Usmg an equation worked out 
by Fand for heated cylinders in cross-flowmg water, the authors have calculated heat transfer coefficients m 
water for the trunk, the legs, the arms, the toes, and the fingers (forced convection only). The coefficient 
increases as the diameter of the body segment decreases, and as the motion of the water increases. Humans 
immersed m cold water undergo both forced and free convection heat transfer. The combmed heat transfer 
coeffiCients for a 10 Kg. man in 20° water at rest and dunng strenuous exercise are calculated. They are 
highest at point of exhaustion of the beach after strenous swimming. The problem encountered in deter
mimng the surface gradients and calculating the rate of change of body heat storage are briefly discussed. 
(MFWjBSCP) 

1700. 
WOLF,N.M. 

Underwater blast injury - a review of the literature. 
U.S. Nav. Submar. Med. Cent., Rep. SMRL 646,13 p. Oct. 26, 1970. 

[The problem was] to review the literature on underwater blast mjury, the mechamsm of thiS type of injUry, 
the pathology, and to present a diSCUSSion of the climcal considerations involved. A study was completed 
which correlated all of the aspects of blast injUry, the phYSICS of blast, the mechanism of mjury, and the 
climcal aspects of the potential situation. The information presented m this study IS of interest to submanne 
medlcal officers and all medical personnel mvolved with Navy diVing operations, or any salvage or military 
operations where explosives may be employed, or any situation where hostile forces may employ explosives 
to thwart operations of underwater swimmers. (Author's summary) 

1701. 
WOOD, C.D., G.F. Perkins, L.D. Seager and T.A. Koerner. 

Pulmonary edema resulting from oxygen toxicity in divers. 
J. Louisiana Med. Soc. 122:219-221; July 1970. 

The pulmonary edema that develops as a result of exposure to hyperbaric oxygen is secondary to an episode 
of acute hypertension. The left heart is unable to completely eject against this increased systemic pressure and 
the pulmonary venous pressure nses until edema flUid crosses into the alveolar spaces. The hypertension 
appears to result from an increase of tissue CO2 resulting from a blocking of the blood transport mechanism 
by the high partial pressure of oxygen. Survival time is shortened by factors that increase CO2 levels, 
sympathetic activity, or blood pressure. Survival time is increased by sympathetic blocking agents, anesthesia, 
buffers or hemorrhage. (Authors' summary) 

1702. 
WOOD, C.D. and G.F. Perkins. 

Factors influencing hypertension and pulmonary edema produced by hyperbaric O2 • 

Aerosp. Med. 41 :869-872; Aug. 1970. 

The pulmonary edema that develops as a result of exposure to hyperbaric oxygen IS secondary to an episode 
of acute hypertension. The high partial pressure of oxygen may block the CO2 transport mechanism m the 
blood producing a high tissue C02' A sympathetic activation producmg a systemic vasoconstriction resuitmg 
In hypertension then occurs. Factors which diminish this response, such as anesthesia, hemorrhage, or sym
pathetic blocking agents, prevent or prolong the development of puhnonary edema. Survival time is shortened 
by amphetamine, L-Dopa or breathing higher percentage of CO2 which are factors that enhance these 
reactions. (Authors' abstract) 

1703. 
WOOD, C.L. Jr., R.A. Kelsey and R.B. Dolan. 

The Sea Link - a small aluminum submersible. 
In: 1970 Offshore Technology Conference, April 22-24, Houston, Texas, Preprints. Vol II, 

p. 181-192. Published by the conference. 
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In response to the need for a small, low-cost submersible for deep sea exploration, a two compartment 
submersible has been developed that will be made largely of aluminum. The vehicle consists of an acrylic 
pilot's compartment and a separate aluminum diver's compartment, with a lock-in and lock-out capability, 
mounted on an aluminum frame. Propulsion and directional movement is by clustered battery driven electric 
motors. The aluminum divers compartment is fabricated of alloy 5456-0. It consists of an unstiffened 
cylinder measuring 4 feet in dia. and 4 ft in length and has two hemispherical ends. Operating depth is 3000 
feet and the collapse depth is 6000 feet. The design is based on a service life of 5000 cycles with a mission 
duration of eight hours each. All hatches and penetration blocks in both the eiver and pilot compartments 
will be of aluminum. (From authors' abstract) 

1704. 
WOOD, J.D., W.J. Watson and G.W. Murray. 

Correlation between decreases in brain 'Y-aminobutyric acid levels and susceptibility to convul
sions induced by hyperbaric oxygen. 

J. Neurochem. 16:281-187; 1969. 

The susceptibility of mice to seizures at hyperbaric pressures of oxygen (OHP) was placed on a quantitative 
basis and compared with the corresponding rate of decrease in brain GAB A concentration. The influence of 
small amounts of carbon dioxide m the breathing mixture on these effects of OHP was also determined. A 
correlation between the rate of decrease in GABA and susceptibility to seizures was shown to exist not only 
over the varying oxygen pressures and varying concentrations of carbon dioxide used in the present experi
ments but also over varying animal species (a previous study). The critical oxygen pressure for decreases in 
brain GAB A to occur was shown to be 30 psig. This value agreed closely with the well documented critical 
pressure necessary to produce seizures in both animals and man. The probability that lowered brain GABA 
levels playa major role in the etiology of OHP convulSIOns was discussed. (Authors' summary) 

1705. 
WOOD, J.D. 

Oxygen toxicity. 
In: Bennett, P.B. and D.H. Elliott, eds, The physiology and medicine of diving and compressed 

air work, p. 113-143. Baltimore, Williams and Wilkins, 1969. 

TOXIC effects of oxygen at high pressure (OHP) was first reported by Bert (1878), and 1.L. Smith (1899) 
carried out the first mvestlgation of the effect on lungs of ammals, showmg it was lung Irritant producmg 
mflammatlOn and congestion, associated With marked dyspnea. This type of involvement occurs in man and is 
heralded by substernal distress. There is a large gap in knowledge in the area of lung damage between I and 3 
AT A oxygen yet this is the area of hyperbaric oxygen therapy. The mechanisms mvolved m production of the 
lung damage are not well known, With blockage of allways and carbon dioxide effects bemg discounted, and 
the results obtained on the effect of OHP on lung surfactant are mconcluslve Although the picture is not 
clear there is a relatIOnship between convulSIOns and lung damage caused by OHP. It IS defmite that mert 
gases are not a major contributory factor. Although not as dramatic the effect of OHP on blood and 
Circulation does mdicate a shgh t decrease m both blood pressure and pulse rate, a decrease in blood flow to 
bram and coronary arteries, and there is good evidence of the tmpairment of carbon dioxide transport under 
OHP conditions. Most of the work on OHP has been done m relation to the production of convulSions, i e., 
effect on the central nervous system. Symptoms occur sooner when men are in water rather than the dry 
chamber, and tolerance IS greatly reduced by exercise. The effect of mcreased carbon diOXide tensIOn and 
aCidity associated With OHP may contribute toward the production of convulSIOns Brain respiratIOn and 
enzyme actiVIties have been studied m connection With electron transfer pathways and OXidative phosphoryla
tion, '"tammobutync aCid metabohsm, hpld peroXide formation and other metabolites and electrolytes. The 
endocrine system IS mvolved m oxygen pOlsomng. Partial protectIOn IS afforded by several agents Much work 
remains to be done m thiS field. (CWS/BSCP) 

1706. 
WOOD,J.D. 

Seizures induced by hyperbaric oxygen and cerebral gamma-aminobutync aCid III chicks dunng 
development. 
J. Neurochem. 17(5):573-579; 1970. 

The susceptlblhty of chicks to convulSIOns mduced by hyperbariC oxygen mcreased With age dunng the flISt 
few weeks of hfe. The sensltlVlty of the levels of cerebral GABA to change by oxygen at high pressure (OHP) 
also mcreased With age. There was correlatIOn bwtween the rate of decrease m concentration of cerebral 
GAB A and the time to onset of OHP seizures. The anti-convulsant actIOn of mtrapentoneally admmlstered 
GAB A was greater m SIX to nme-day-old chicks than m 21-23-day-old chicks, consistent With decreasmg 
permeablhty of the blood-brain barner to the ammo aCid With increasing age (©BA) 
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1707. 
WOOD,J.D. 

Oxygen toxicity in neuronal elements. 
In: Lambertsen, C.J., ed. Underwater physiology. Proceedings of the fourth symposium on 

underwater physiology, p. 9-16. New York, Academic Press, 1971. 

GABA (,),-aminobutvnc acid) IS found in vertebrates in significant amounts only in the CNS (central nervous 
system) where it probably modulates or inhibits nerve transmiSSion, and acts as an Intermediate in oxidative 
metabolism. Oxygen poisoning may be due to many factors - this study deals with the effect of O2 on 
GABA metabolism. It was found that: HPO (high pressure oxygen) causes a decrease in GAB A levels; the 
GABA decrease occurs prior to convulsions; the GAB A decrease is reversible; the decrease is specific for 
GABA among the amino acids; susceptibility to seizures correlates with the rate of decrease In BABA levels 
for (a) different animal species, (b) different pressures, and (c) different CO2 concentrations; the same O2 
pressure that Induces convulsions also brings about decreases in GABA levels; and GABA administered 
intraperitoneally protects animals agaInst HPO seIZures. (CWS{BSCP) 

1708. 
WOOD, J.D., M.W. Radomski and W.J. Watson. 

A study of possible biochemical mechanisms involved in hyperbaric oxygen-induced changes in 
cerebral 'Y-aminobutyric acid levels and accompanying seizures. Can J. Biochem. 49:543-547; 
May 1971. 

(Also published as Def. Res. Est. Toronto Rep. DRET-RP-780, 6 p. Nov. 24, 1970) (AD 
726,520) 

A linear correlatIOn was obtained between the relative rate of ,),-amlnobutyric acid (GABA) metabolism in 
chicks of different ages during a period of rapid brain development and the susceptibility of the buds of 
seizures induced by hyperbariC oxygen (OHP). Since the changes taking place with age In the actiVities of the 
two enzymes involved In GABA metabolism (glutamIC aCid decarboxylase and GABA-arketoglutarate 
transaminase) were similar, the enzyme system primarily responsible for the OHP-Induced decreases In cere
bral GABA levels and accompanYing seIZures could not be Identified. Both enzyme systems may be Involved. 
The possible involvement of an increased transport of GABA through cellular membranes In the production 
of low cerebral GABA levels could not be demonstrated in the present expenments. (Authors' abstract) 

1709. 
WOOD, L.D.H., F. Ruff, A.C. Bryan and J. Milic-Emili. 

Influence of air density on the distribution of ventilation. 
Physiologist 12:398; 1969. 

Abstract only. Entue item quoted: The Influence of air denSity on the dIStribution of inspued gas has been 
studied uSing Xenon 133. Subjects breathed air or oxygen/sulphur hexafluonde mixtures at I, 1.5 and 2.0 
ATA in a hyperbaric chamber, giVing a range of equivalent au denSities up to 9 ATA. The distnbutlOn per 
alveolus of tidal volumes was studied. In addition, the regional distribution of Xenon I 33 boluses and their 
concentration in the subsequent expiration were measured. As shown previously, the ventilation distribution 
of air at 1.0 ATA IS determined by the regional elastic properties. It is uninfluenced by regional auway 
resistance as the distribution of air at 1.0 ATA is determined by the regional elastic properties. It IS unin
fluenced by regional aIrway resistance as the distribution is not significantly affected by inspuatory flow rate. 
However, when breathing a dense gas the regional resistances Increase considerably and results show that this 
does alter ventilation distribution. At low inspiratory flow rates the distribution is unchanged, but as the flow 
rates increase the ventilation distribution becomes more uniform. Ventilation per alveolus becomes uniform 
breathing SF6 at I ATA at about 2.5 I/sec; breathing SF6 at 2 ATA uniformity IS achieved at 1.5 I/sec. At 
higher flow rates the distribution remaIned Uniform and reversed ventilatIOn distribution was never observed. 
ThiS suggests that while regional resistance become significant In the distribution of dense gases, the regional 
resistances are equal. 

1710. 
WOOD, L.D.H. and A.C. Bryan. 

Effect of Increased ambient pressure on flow-volume curve of the lung. 
J. Appl. Physiol. 27:4-8; July 1969. 

Maximum expiratory flow (MEF) has been measured at SIX lung volumes In eight healthy subjects at ten 
ambient pressures from 1.0 to 10.0 atmospheres absolute. MEF vaned as density- 0.45 at lung volumes greater 
than 25% of VC, and became less denSity dependent at lower lung volumes. Theoretical calculations based on 
the equal pressure pOint concept have been made, shOWing that If all flow In the upstream segment were 

437 



turbulent,MEF would vary as p -.43 to P -.50. It was concluded that most of the flow in the upstream segment 
is nonlaminar at lung volumes greater than 25% of vital capacity. A flow regime is advanced to explain this 
conclusion in the light of the very low Reynolds numbers. One explanation for carbon dioxide accumulation 
in the working diver is advanced. [At depth, an increase in ventilation requires a much greater increase in 
pleural pressure than at the surface and further increases in ventilation are sharply limited by the plateau of 
the isovolume pressure-flow CUlVes. The healthy diver resembles the emphysema patient in that the resting 
ventilation of both are very near the flow plateaus of their isovolume pressure-flow curves.) Authors' abstract 
expanded by MFW /BSCP). 

1711. 
WOOD, L.D.H. and A.C. Bryan. 

Mechanical limitations of exercise ventilation at increased ambient pressure. 
In: Lambertsen, C.J., ed. Underwater physiology. Proceedings of the fourth symposium on 

underwater physiology, p. 307-316. New York, Academic Press, 1971. 

Man is not only mechanically inefficient in water, but there is a progressive restriction of pulmonary ventila
tion with increased pressure. The data show that maximum expiratory flow and, consequently maximum 
voluntary ventilation decreased approximately inversely as the square root of air density. Maximum inspira
tory flow also varies inversely as the square root of air density. Although both inspiration and expiration 
decrease as the same power of air density, expiratory flow maxima are lower than inspiratory flow maxima, 
thus expiration limits total ventilation. There may be marked limitation of exercise ventilation amounting in 
some cases to an intense choking dyspnea that persists after exercise has stopped. The working diver breathing 
air at modest depths or OrHe at greater depths has difficulty eliminating CO2 because of these mechamcal 
limitations in the functioning of the respiratory system. (CWS/BSCP) 

1712. 
WOOD,N.H. 

What's new in underwater manipulators. 
Oceano!. Int. 6:30-32; Nov. 1971. 

The author discusses the Manipulator Maintenance System (MMS) which has been developed to servIce a 
submerged dnlhng platform. It consIsts of a special purpose manipulator that moves horizontally around the 
platform on a track. He then discusses vanous types of manipulators used on submersibles. The earliest 
mentioned are Tneste and Alvin both of whIch used "an electromechanIcal type in which oU-fliled and 
pressure-compensated DC motors powered the joints while addItional pressure-compensated oil volume pro
tected other vital components." Alumlnau t was the first submersible to be equipped WIth electro-hydraulic 
manipulators, in whIch the DC motors were replaced by hydraulic actuators. The motions are rate-controlled 
and the portable control statIOn can be operated from any vIewport. More recent manIpulators, while 
dlffenng In outward appearance, are of basically the same deSIgn. Details are modIfied to SUIt the SIze, shape 
and function of the indIVIdual submersible. The author believes that" there IS room for the development of 
small, free-swimming, unmanned, remotely controlled submefSlbles equipped with manIpulator.. WIth force
reflecting capabilIty". The cost of hfe support systems would thus be eliminated; it IS possible that, with 
increasingly sophIsticated manIpulators, these vehIcles could become the deep dIvers of the future. 
(MFW/BSCP) 

1713. 
WOOD, S.C. and K.E. Schaefer. 

Methemoglobin formatIOn and red cell metabolism of gumea pigs during chromc hypercapma. 
U.S. Nav. Submar. Med. Cent., Rep. SMRL 665, 9 p. May 3, 1971. 

(Also published m Resp. Physio!. 13(3):267-273; 1971). 

The problem was to determine the baSIS for decreased oxygen capacIty In the blood of mammals exposed to 
carbon dIOXIde. It was found that the slgmficant decrease In oxygen capacIty of gUinea pIg blood (although 
there IS no change m total hemoglobm concentration) followmg seven days of exposure to 15% CO 2 results 
from OXIdatIOn of hemoglobin to methemoglobin. The methemoglobm not only decreases O2 content of 
artenal blood, but also may result In a left shIft In the oxygen dISSOCIatIOn curve, further compromISIng 
oxygen dehvery to tIssues. The methemoglobin levels dunng acute and chromc hypercapma are correlated 
WIth mhlbltlon by decreased pH of those enzyme systems whIch reduce methemoglobin to hemoglobin. 
Exposure to 3% CO 2 for seven days dId not result In methemoglobin formatIOn. The findings are unportant 
to envlTonmental hfe sCientists, submanne medIcal officers and others who deal WIth closed envlTonmental 
systems In whIch CO2 (or other factors, e.g. OHP) may alter erythrocyte metabolism resulting In methemo· 
globin productIOn. (Authors' summary) 
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1714. 
WOODLEY, J.D. and H.E. Ross. 

Distance estimates of familiar objects underwater. 
In: Lythgoe, J.N. and E.A. Drew, eds. Underwater Association Report 1969, p.58-61. 

Guildford, England, Iliffe Science and Technology Publications, Ltd. 

Objects of familiar size (beer bottles) were judged for distance both underwater and on land. Objects of 
unknown size (white squares) were judged for distance underwater. DIvers of moderate experience were able 
to judge the distance of familiar object almost as accurately underwater as on land. The judged distance of 
objects of unknown size tended to be influenced by such factors as optical foreshortening, low brightness
contrast and the relative retinal sizes of the test objects. (Authors' abstract) 

1715. 
WOODS, J.D. 

A note on the use of automatic flash in underwater photography. 
In: Lythgoe, J.N. and J.D. Woods, eds. Underwater Association Report 1968, p 41-42. 

Published by the Association. 

A new electronic flash gun, the Rollel Strobmattc achIeves automatic exposure control by varying the flash 
duration to suit the subject brightness as measured by a photocell during the flash. This system offers 
conSIderable advantages to the underwater photographer, who finds It dIfficult to calculate the expected 
brightness of a flash-illuminated subject. Table 1 compares the procedures followed with (a) natural light, (b) 
conventional flash and (c) automatic flash. (Author) 

1716. 
WORKMAN, R.D. 

American decompression theory and practice. 
In: Bennett, P.B. and D.H. Elliott, eds. The physiology and medicine of diving and compressed 

air work, p.252-290. Baltimore, Williams and Wilkins, 1969. 

Safe decompression is governed by several conslderattons: a rate of ascent whIch will not permit the forma
non of mert gas bubbles in the tissues of the diver; oxygen exposure low enough so as not to mduce tOXIC 
effects; gas density and the development of narcosis; breathing resistance; tissue solubiltty; operatIOnal con
sideratton such as sea states and water temperature; logisttcs ofhandhng dIfferent gases aboard shIP; and fire 
hazard of bases such as oxygen and hydrogen. Early development of decompression procedures rested on the 
stage decompression method, but with extensIve studies on supersaturation limits in decompression the safe 
ratio was changed from 2.25 to 1.8 to 1. Further work indicated that half-time for tissue saturation was such 
that one could ignore the five and ten minute tissues almost entirely and allow a safe ratio of 3.2 to 1 for the 
20 minute tissues and 2.4 for the 40 minutes tissues but must hold to 1.8 for the 75 minute tissues. A specIal 
schedule was developed for repetitive diving with air by the scuba method. Also special air decompression 
schedules were developed for excepttonal exposures to great depths. With the advent of the use of helium 
another set of special decompression schedules were developed for deep divmg with thIS gas in the breathmg 
mixture. Recently the advent of saturatton diving and excursion dIving from saturation exposures at depth 
has led to further modification of decompression schedules. And decompression using hehum-nitrogen
oxygen mIxtures has further complicated the picture. The article gives many decompression tables covering all 
of these vanous situations. (CWS/BSCP) 

1717. 
WRAY, RP. and W.R. Shiller. 

Salivary thiocyanate secretion during a fleet ballistic missIle submarine patrol. 
U.S. Nav. Submar. Med. Cent., Rep. SMRL 561,4 p. Jan. 27, 1969. 

Tobacco smoke products make up an undertermined amount of the atmosphenc contammants of a fleet 
ballisttc misstle submanne. A bIologIcal measurement of the degree of effectIve tobacco mhalation both m 
smokers and non-smokers would be a useful tool in environmental health studIes. SalIVary thIocyanate levels 
seemed promlsmg as such a tool. Thrrty volunteers were selected from a submanne crew: 14 smokers and 16 
non-smokers. Saltva was collected by standard methods during refit and on patrol. ThIocyanate content was 
measured and relatIOnships were sought WIth dietary. smoking and patrol factors. Strong positive relationships 
were found between the thiocyanate levels and smoking, but no SIgnificant changes were found in eIther 
smokers or non-smokers on patrol. No relationshIps were found WIth dIetary factors or WIth the amount 
smoked. It is concluded that the atmospheric effects are not extreme enough to be detected by thIS bIological 
method. (© BA) 
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1718. 
WRIGHT,C. 

A new approach to submarine pressure hull testing. 
In: The decade ahead, 1970-1980, p.443-464. Washington, D.C., Marine Technology Society. 

1969. 

This paper describes a method of evaluating submarine hulls m which design, material, fabrication, and 
operational data are correlated using a characteristic signature. In addition to the normal point measurement 
techniques, strain gauges, and dimensional checks, the hull's total deformation under pressure is fixed. Such 
characteristics provide integrated values of every strain component of the structure and could be thought of 
as the limit of all the data from infinitely many infinitesimal strain gauges. A physical analog is provided to 
theoretical techniques which consider infinitesimal strains, integrate the results over an idealized structure so 
that areas of critical loading may be found for study. Operational vehicles, used as examples, show the wide 
applicability of the method. (Au thor's abstract). 

1719. 
WRIGHT, R.A. 

Potential health problems from aerosol contaminants in diver's breathing gas. 
In: Battelle Memorial Institute. Purity standards for divers' breathing gas. Proceedings of a 

symposium held at Columbus, Ohio, 8-9 July, 1970. p.23-1 - 23-18. Columbus, Ohio, 
Battelle Mem. Inst., Rep. 6-70. July 1970. 

Oil mist in a diver's air supply is potentially dangerous. The effects of oil inhalation depend on the concen
tration, particle size, type of oil, and amount of retention. The mechanics of pulmonary retention depends 
primarily on particle size and on the rate and depth of breathing. Large particles are filtered out in the upper 
respiratory tract, while one micrin or smaller particles deposit in the alveoli. Work to determine factors that 
influence the effects of oil-mist inhalation is described and the pathology of oil pneumonia is defined. The 
body reacts to oil by engulfing and holding the oil particles m the macrophage cells. Granulation tissue forms 
around aggregates of macrophages to wall off the oil, thereby producing a paraffinoma. Experimentation, of 
neceSSIty, has been primarily with animals. The dog IS a likely candidate, because findings With the dog 
correlate well with those with man. It IS concluded that excessive exposure of humans to oil mist can produce 
undesirable effects. Work is needed to find the exact response of the respiratory system to specifc oils at 
various concentrations and the long-term effects of oil-mist inhalation. (Author's abstract) 

1720. 
WU, T.Y.-T. 

Hydromechanics of swimming propulsion. Part I. Swimming of a two-dimensional flexible plate 
at variable forward speeds in an inviscid fluid. 

Pasadena, Cal., Cal. Inst. Tech, Div. Eng. Appl. Sci., Rep. E-97A-19, 22 p. July 21,1970. 
(AD 726,329) 

(Also published in J. Fluid Mech. 46(2):337-355; 1971). 

The most effective movements of SWimming aquatic animals of almost all sizes appear to have the form of a 
transverse wave progressmg along the body from head to tali. The mam features of this undulatory mode of 
propulSIOn are discussed for the case of large Reynolds number, based on the pnnclple of energy conserva
non. The general problem of a two-dimensional flexible plate, swimmmg at arbitrary, unsteady forward 
speeds, IS solved by applymg the lineanzed InViscid flow theory. The large time asymptotic behaVIOr of an 
Imtial-value harmonic motIOn shows the decay of the tranSient terms. For a flexible plate starting With a 
constant acceleration from at rest, the small-time solution is evaluated and the mltlal optimum shape is 
determined for the maximum thrust under conditIOns of fixed power and negligible body recoil. (Author) 
(GRA) 

1721. 
WU, T.Y.-T. 

Hydromechanics of swimming propulsion. Part 2. Some optimum shape problems. 
Pasadena, Cal., Cal. Inst. Technol., Div. Eng. Appl. SCI., Rep. E-97A-20, 25 p. July 21,1970. 
(AD 726,320) 

(Also published In J. FlUid Mech. 46:(3):521-544; 1971). 

The optimum shape problems of sWimming hydrodynamics here conSidered are for those profiles of a 
two-dimenSIOnal fleXible plate In tlme-harmomc motion that will mlnUnize the energy loss under the condi
tion of fixed thrust and pOSSibly other Isopenmetnc constraints. Optimum movement of a ngld plate IS 
determined; a favourable range of frequency IS found In which the thrust contributIOn coming from the 
leading-edge suction IS as small as pOSSible. This optimum solutIOn IS compared With a recent theory. Theory 
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IS further applied to predict the movement of a porpoise tail of large aspect-ratio. A qualitative discussion of 
the wmg movement in flapping flight of buds is also given on the basiS of optimum effiCiency. The optimum 
shape of a flexible plate is analyzed for the most general case of mfinite degrees of freedom. (Author) (GRA) 

1721.1 
WU, T.Y.-T. 

Hydromechanics of swimming propulsion. Part 3. Swimming and optimum movements of slen
der fish with side fins. 

Pasadena, Cal., Cal. Inst. Technol., Div. Eng. Appl. Sci., Rep. E-97A-21, 27 p. July 21,1970. 
(AD 726,295) 

(Also published in J. Fluid Mech. 46(3):545-568; 1971). 

The paper seeks to evaluate the sWimming flow around a typical slender fish whose transverse cross-sectIOn to 
the rear of its maximum span section is of a lenticular shape With pomted edges, such as those of spmy fins, 
so that these Side edges are sharp trailmg edges, from which an OSCillating vortex sheet is shed to trail the 
body m swimmmg. The additIOnal feature of sheddmg of vortex sheet makes this problem a moderate 
generalization of the paper on the sWimming of slender fish treated by Lighthill. The optlmum shape problem 
is to determme the transverse oscillatory movement a slender fish can make which will produce a prescnbed 
thrust, so as to overcome the fnctlonal drag, at the expense of the minimum work done m mamtammg 
motion. The basiC mechanism of swimming IS examined m the light of the principle of actIOn and reactIOn by 
studYing the vortex wake generate by the optimum movement. (Author's abstract) (GRA) 

1722. 
WUENSCHE, O. and G. Scheele. 

Knochennekrosen und deformierende Gelenkveraenderungen nach Arbeit unter Druckluft. 
[Bone necrosis and deforming joint changes following employment in high pressure 

atmospheres] . 
Aertzl. Prax. 22:4380-4392; Oct. 13, 1970. 

The article briefly reviews the findings of roentgenography of the bones of divers, underwater workers and 
mine workers, who were exposed to high pressure atlnosphere and were undergOing decompressIOn. Tables 
show the causal pathogenesis of bone changes in decompressIOn disease and after exposure to decompression. 
The author also reviews the anunal research done in this respect. The author also reVIews the responsibilities 
of Industrial medicine and emplohers as regards workers exposed to decompression. (G RA) 

1723. 
WYMAN,D.B. 

The life support system for the Sea-Bed Observation Laboratory. 
Amherst, Mass., Mass. Univ. Sch. Eng., Thesis (THEMIS-UM-70-4), 79 p. July 1970. 
(AD 712,823). 

The Investigation covers the systems engineering Involved with the selection of an otpimum life support 
system for the Sea-Bed Observation Laboratory. The life support system must supply breathing gases, main
tain the temperature and humidity within the comfort zone, provide instrumentation for monitoring the 
atmosphere, and provide an emergency breathing system. The factors of weight, volume, power, safety, 
reliability and life cycle cost have all been considered m the selection of th optimum components for the life 
support system. (Author) (Aerosp. Med. BioI.) 

1724. 
WYNDHAM, C.H., N.B. Strydom, A.J. van Rensburg and G.G. Rogers. 

Effects on maximal oxygen intake of acute changes in altitude in a deep mine. 
J. Appl. Physiol. 29:552-555; Nov. 1970. 

In deep mines in Johannesburg (1,763 m. above sea level) mmers descend to sea level m 10 min. and to 3,033 
m. below the surface in 30 min. Mean maximal oxygen intake measured on a treadmill on 25 men mcreased 
from 2,69 L/min (44.7 ml/min. Kg) in Johannesburg to 2,99 L/mm (49.7 ml/min. Kg) at sea level; increase· 
11.1 %. The mean maximal oxygen intake of another 23 men increased from 2.76 L/mm (44.7 ml/min. Kg) on 
surface to 3.24 L/min (52.5 ml/min. Kg) at 3,033 m. below surface; increase: 17.3%. At barometric pressures 
between 630 and 865 mm Hg, maximal oxygen intake increased linearly with mcrease in barometric pressure. 
Heart rates at maximum effort averaged 184 and 185 beat/min in Johannesburg and mcreased to 190 
beat/min at sea level. Minute ventilations (BTPS) were not significantly different at the three altitudes. 
However, when the ventilation is expressed as liters BTPS per liter oxygen intake there are significant 
differences, the mean being 41.6 and 42.3 L/min. in Johannesburg, 39.1 L/min. at sea level and, 35.2 L/min. 
at 1,270 below sea level. (Authors' abstract) 
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1725. 
YAMAMOTO, E., M. Wittner and R.M. Rosenbaum. 

Resistance and susceptibility to oxygen toxicity by cell types of the gas-blood barrier of the rat 
lung. 

Arner. J. Pathol. 59:409-436; June 1970. 

Rats adapted to pure oxygen by prior exposure of five of seven days to 85% oxygen proved much less 
susceptible to oxygen toxicity than non-adapted rats. The latter died within 65 hours, while the former 
survived for seven to 20 days. During exposure to 85% oxygen, Type 2 epithelial cells showed ultrastructural 
changes, while Type 1 and the capillary cells did not. The changes in Type 2 cells under 85% oxygen consisted 
of mitochondrial elongation and increase in mitochondrial volume. These changes continued to take place at 
100% oxygen; additional changes included the formation of cup shapes, dilation of the encoplasmic 
reticulum, and an increase in inclusion bodies; Type 1 epithelial cells, under 100% oxygen, became swollen 
and showed signs of mitochondrial degeneration. Capillary endothelium cells showed swollen mitochondria 
and total loss of endoplasmic reticulum these appeared to be the most sensitive cell type. (See also 
Rosenbaum, R.M. et al., Lab. Invest. 20:516-528; June 1969). (MFW/BSCP from authors' summary). 

1726. 
YANG, W.-J., R. Echigo, D.R. Wotton and J.B. Hwang. 

Experimental studies of the dissolution of gas bubbles in whole blood and plasma I. Stationary 
bubbles. 

J. Biomech. 4(4):275-281; 1971. 

Gas bubbles of oxygen, carbon dioxide and nitrogen are injected into the degassed plasma and whole blood. 
The bubble size is measured at time intervals until the bubble is completely dissolved in the liquid. Physical 
quantities governing the dissolution of gas bubbles are identified and their effects are examined. The applica
tion of the study include the dissolution of gas emboli in human body and the extracorporeal oxygenation of 
the blood during open heart surgery. (Authors' abstract) 

1726.1. 
YANG, W.-J., R. Echigo, D.R. Wooton and J.B. Hwang. 

Experimental studies of the dissolution of gas bubbles in whole blood and plasma. II. Moving 
bubbles or liquids. 

J. Biomech. 4(4):283-288; 1971. 

Part I of the study is concerned with the dissolution of a gas bubble in quiescent degassed blood and plasma. 
This paper is an extension of the experimental study to include the case in which the gas bubble dissolves in 
degassed blood and plasma impinging upon it. Results are compared with those of Part I and the effects of 
relative motion between the bubble and the liquid are examined. It is disclosed from the comparison that the 
speed at which the bubble dissolves into the liquid is accelerated as the velocity of the flowmg liquid is 
increased. The applications of the study mclude the dissolutIOn of gas emboli in the human body and the 
extracorporeal oxygenation of the blood during open heart surgery. (Authors' abstract) 

1727. 
YANG, W.-J. 

Dynamics of gas bubbles in whole blood and plasma. 
J. Biomech. 4: 119-125 ; Mar. 1971. 

Analytical solutions are obtained for both the radius-time relation and the rate of solution by diffusion of a 
gas bubble in plasma and whole blood with reduced hemoglobin. If an oxygen bubble is sItuated in the blood, 
and concentratIOn boundary is fonned in which the combined processes of diffusion and chemical reaction 
takes place. The effect of surface tension on the bubble dynamICS is also considered. Applications of the 
analytical results include the extracorporeal oxygenatIOn of the blood and the detenninatIon of the dIffUSIOn 
coefficient in plasma and the reaction velocity constant in whole blood. (Author's abstract) 

1728. 
YANOFF, M., W.W. Miller and J.A. Waldhausen. 

Oxygen poisoning of the eyes. 
Arch. Ophthalmol. 84:627-629; Nov. 1970. 

Fourteen eyes from acyanotIc dogs exposed to 1 atmosphere of 100% oxygen for 48 - 50 hours developed 
both uveal and retmal detachments. The primary alteratIon seemed to be leakage of flUId from the choroidal 
vasculature probably due to a tOXIC effect of the increased artenal oxygen tensions (P0 2) on the endothelIal 
cells of the chonocappillans. The retInal detachment appeared to be secondary to leakage of flUId from the 
chorOId mto the subretmal space. None of the 14 eyes from the cyanotIc dogs showed any pathologic 
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alterations. The oxygen administration in the cyanotlc dogs dId not cause any significant increase in the 1'02, 

(Au thors' abstract) 

1730. 
YONCE, L.R. and B. Folkow. 

The integration of the cardiovascular response in diving. 
Amer. Heart J. 79: 1-4; Jan. 1970. 

This IS a general discussion of cardiovascular adjustJ.nents to water submersion in the seal and the duck, the 
most obvious of which are bradycardia and apnea. It is believed that initiation of the immediate decrease in 
heart rate that occurs in these animals upon submergence occurs in the nasal area. The chemoreceptor in 
diving animals works to conserve oxygen primarily for the brain and the heart. The decreased cardiac output 
which is the natural consequence of bradycardia is dIscussed. It has been demonstrated that in seals, the mean 
output decreased to 12%. In the duck, the mean resting cardiac output was 1508 ml/min, while during a dive 
it decreased to 100 ml/min. The mean arterial pressure in the duck does not change significantly during a 
dive. During the dive, there is decreased sympathetic actlvity to the heart, and an mcreased sympathetIc 
activity to the peripheral vessels; this mechanism IS reversed m the post dive penod when an intense 
tachycardia Immediately sets in. It has been suggested that pulmonary stretch receptors stimulated by re
stored respiration during the post dive period may be involved. It IS noted that m ducks, whose reaction to 
alarm is to flyaway, the defense reaction IS charactenzed by tachycardIa, while m seals, who tend to dive 
when alarmed, the defense reaction is characterized by bradycardia. (MFW /BSCP) 

1731. 
YOUNG,E.P. 

Soviet mini-submarine. 
Sea Frontiers 16:25; Jan./Feb. 1970. 

The MAI-3, made of alummum alloy and plexiglass, carnes two men, au for one and one-half hours, and 
travels at four knots. It has operated at depths up to 170 feet. The occupants communicate by means of a 
mechanical deVIce. Air IS provided by six bottles, containing seven liters each. It IS cheap, maneuverable, and 
provides an excellent field of VIsion. (MFW /BSCP) 

1732. 
YOUNG,J.M. 

Oxygen poisoning in a hyperbaric environment. 
J. Roy. Nav. Med. Servo 56:39-47; Spring 1970. 

The biochemical mechanisms of oxygen poisoning are discussed together with the signs and symptoms 
produced clinically. Investigation of 35 subjects perfonmng work (mean O2 consumption 1.4 I/mm) for 40 
minutes in a pressure chamber at simulated depths of 20 to 47 feet of sea water showed that this degree of 
exercise markedly reduced the oxygen exposure tolerance of the subjects. ThIs investigation also showed that 
rapid decompression of subjects breathing oxygen can produce an exacerbation of existing symptoms and 
these results are discussed. It is stressed that any breathing mixture containing a partial pressure of oxygen in 
excess of 150 torr constitutes an environment which is hyperbaric with respect to oxygen and caution is 
advised in the administration of oxygen to any patient. (Author's abstract) 

1733. 
YOUNG,J.M. 

Acute oxygen toxicity in working man. 
In: Lambertsen, C.J., ed. Underwater physiology. Proceedings of the fourth symposium on 

underwater physiology, p. 67-76. New York, Academic Press, 1971. 

Tests were carried out with 35 volunteers from the local fire brigade who perfonned standard exercises while 
breathing oxygen (breathing set PRONTO Mk IV) under pressures from 20 FSW (8.9 psig), with successive 
three ft. increments to a maximum depth of 47 FSW (20.9 psig) in a pressure chamber at the Royal Naval 
Physiological Laboratory. No symptoms of oxygen toxicity were noted at 20 or 23 FSW but at 26 FSW two 
subjects showed minor symptoms and from then on about half the subjects showed the minor symptom of 
twitching of the facial muscles, particularly about the mouth which was soon called "the lips". These 
symptoms disappeared almost immediately upon the start of air breathing. Major symptoms were noted as: 
incoordination, light-headedness, dizziness, nausea, dilation of the pupils, euphoria, confusion, and conV11I
sions. There was a mean temperature increase of l.33°C in 23 subjects whose body temperature was meas
ured. The body weight loss during the exercise exposure over the series of dives was 25.8 oz. Cardiac pulse 
rate obtained by ECG showed nonnal response to the exercise and intennittant rest periods. Several cases 
showed exacerbation of symptoms within ten seconds of the start of decompression, but none after decom
pression was complete. It is demonstrated that hard work decreased oxygen tolerance in the "dry" c1Jamber 
to a level comparable with the seen in actual underwater dives. (CWS/BSCP) 
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1734. 
YUNKIN, J.P. 

Db effektivnosti rezhimov Iechebnoi rekompressii. 
[The effectiveness of therapeutic recompression]. 
Voennomed. Zh. (2):62-65; Feb. 1969. 

The author points out the deficiencies and ineffectiveness of traditional methods for the treatment of 
decompression sickness in divers. Under the current regimen the time the patient spends in the hyperbaric 
chamber, exposed to the established maximum therapeutic pressure is far too short. It is insufficient to 
accomplish complete dissolution of all gaseous bubbles formed in the blood and tissues of divers during 
decompression sickness. Such treatment results in temporary relief of symptoms, but does not prevent 
recurrence. The natural defense mechanism against the formation of air embolism in the human organiSIl'l is 
lowered during severe decompression sickness, the dissolution of gases is slowed down. Therefore the time of 
exposure to therapeutic recompression has to be prolonged. In his in vivo experiments on cats the author 
found that an exposure time increased from 15 to 20 minutes at 10 atm pressure proved to be the most 
effective. In the view of these experiments the author suggests a revision of the regimen prescribed for the 
treatment of decompression sickness in man. Re exphasizes the importance of the prolongatIOn of the time of 
the patient's exposure to the maximal therapeutic pressure. (OLC/BSCP) 

1735. 
YUNKIN, J.P. 

Povyshenie ustoichivosti zhivotnykh k dekompressionnoi bopezni putem adaptatsii ikh gipoksii 
pri normal'nom barometricheskom davlenii. 

[Increasing the resistance of animals to decompression disease by their adaptation to hypoxia at 
normal barometric pressure] . 

Biull. Eksp. BioI. Med. 68:26·29; Sept. 1969. 

Experiments show that preliminary 12-day adaptation of mice to atmosphere containing 15-16 and 10-11% of 
oxygen increases the latent period of decompression sickness, facilitates its course, increases the life span of 
animals and decreases mortality rate. The best result was obtained with a mixture con taming 10-11% of 
oxygen. After two weeks following adaptation mortality of control and experimental animals did not differ. 
Adaptation of the animals to hypoxia was accompanied by loss of weight and transient development of 
compensation erythrocytosis and leukopema. (English summary) 

1736. 
YUNKIN, J.P. 

K korrelyatsli ustoichivosti zhivotnykh k gipoksii i dekompressionnoi bolezm. 
[Correlation of animal resistance to hypOXia and caisson disease] . 
Patol. Fiziol. Eksp. Ter. 14(5):71-73; 1970. 

IndIVIdual resistance to acute hypOXIC hypOXia was determined in mice; then the selected ammals of the 
extreme senSitiVity groups ("weak" and "resistant") were placed m a high pressure chamber, and caisson 
disease was reproduced. In mice resistant to O2 deficiency the disease had a lower mCldence (p < 0.01), 
developed more slowly and followed a milder course, and also had a lesser mortality (p < 0.01) than m the 
sensitive animals. These expenments demonstrated the great sigmflcance of the hYPOXIC factor m the patho
genesis of caisson disease, and also mwcated an accessible method which could be used in speCial selection of 
wvers and caisson workers. (GAR) (©BA) 

1737. 
lAGRY ADSKIY, V.P. 

Respiratory changes during mcreasing hypercapma. 
FlzlOl. lh. 57(12)'1820-1822; 1971. 

The human functIOnal state and respiratory performance m response to different rates of accumulatIOn of 
hypercapmc air mixture were detennmed In young men 09-25 years) exposed to an air environment which 
gradually became hypercapmc. One adaptatIOn to increasing C02 content IS a decrease In metabolic activity, 
while dunng hypocapnia metabolic activity Increases With Increasmg C02 accumulatIOn The hypercapnic 
effect IS almost absent when the CO 2 content IS Increased very slowly to three of SIX percent smce there IS 
suffiCient time for adaptatIOn. (S& T Alert) 
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1738. 
ZALTSMAN, G.L., V.P. Ponomarev and A.I. Selivra. 

[Bioelectric activity of various brain centres in the process of formation of hyperbaric narcosis 
in dogs] . 

In: Zaltsman, G.L. ed. Giperbariyevaya epilepsiya i narkoz. Neyrofiziologicheskiye 
issledovaniya. [Hyperbaric epilepsy and narcosis. Neurophysiological studies] , p. 206-220. 
Leningrad, Isadtel'stvo Nauka, 1968. 

This paper presents the results of studies of spontaneous electric activity of the mam subdivisions of brain in 
dogs during the successive stages of development of the argon, helium and nitrogen narcosis. A preliminary 
curarized animal with electrodes chronically implanted into the brain was placed into a chamber in which the 
pressure was produced by a supply of an indifferent gas. It has been established that the first changes of 
bioelectric activity of the brain manifest themselves under the pressure of argon of the order of 5 atm; of 
nitrogen - 10 atm, of helium - 15 atm. The dynamic of bioelectric actiVity of brain under the action of argon 
and nitrogen is basically identical. The changes of electric activity may be subdiVIded into three stages: the 
depression of cortex actiVity; the domination of theta-rhythm in subcortex structures with the transition to 
delta-activity; the generalization of delta-activity. Under the applied the 35-40 atm pressures generalization 
was unstable. A peculiar feature of the effect of partial helium pressures is that the theta-rhythm in structures 
of the bram-stem will develop and become generalized without any preliminary suppresSion of the activity of 
cortex and against a background of mcreased activity in the structures of the stnar system. (English summary) 

1739. 
ZALTSMAN, G.L., V.P. Ponomarev and A.I. Selivra. 

[Bioelectric activity of various centres of dogs brain in the course of formation of oxygen 
epilepsy] . 

In: Zaltsman, G.L., ed. Giperbariyevaya epilepsiya i narkoz. Neyrofiziologlcheskiye 
issledovaniya. [Hyperbaric eiplepsy and narcosis. Neurophysiological studies], p.47-69. 
Leningrad, Isdatel'stvo Nauka, 1968. 

The formation of epilepsy under the effect of increased oxygen pressure (3.5-4.0 atm absolute) was studied 
on curanzed dogs with electrodes chronically Implanted into various bram structures. The initial changes of 
EEG were characterised by short desynchronisatlon In the cortex and the fonnation of unstable migrating 
foci of convulsive activity chiefly in the ventrolateral nucleus of the thalamus, in the nucleus caudatus 
putamen and amygdala, m proceeding with the exposition the special mozaics of the fOCI of elpleptlfonn 
activity changes and the latter were observed to develop periodically in the reticulum of the midbrain and the 
bridge and in the medical nuclei of thalamus. The development of a generalized fit of convulSIOns was 
preceded by the fonnation of stable foci of patholOgiC actiVity In the structures of mesodiencephalic level. 
During the generalization of convulsive activity, two types of "entering" into the state of convulsive attack 
were observed. In the first type there occurred an instantaneous start of convulsive activity in all subdivisions, 
in the second type took place a pnmary generalization of convulsive activity in sub-cortex structures with 
cortical centres subsequently drawn in. The convulsive state was characterised by spike-activity in all sub
divisions of brain under investigation. (English summary) 

1740. 
ZALTSMAN, G.L. and J.D. Zinovjeva. 

[A description of outward manifestations of hyperbaric narcosis (nitrogen, helium, hydrogen 
and argon) in animals] . 

In: Zaltsman, G.L. ed. Giperbariyevaya elipe1siya i narkoz. Neyrofiziologicheskiye 
issledovaniya. [Hyperbaric epilepsy and narcosis. Neurophysiological studies], p. 186-195. 
Leningrad, Isadtel'stvo Nauka, 1968. 

Dynamics of outward manifestations of hyperbaric narcosIs due to successive increase In the pressure of 
Indifferent gases: nitrogen (up to 120 atm.) was studied on mice. It has been shown that indifferent gases 
differ not only quantitatively, I.e. by the intensity of their narcotic action, but also qualitatively, I.e. by the 
pattern of the manifestations of narcotic reactions. According to the Intensity of their narcotic action, the 
indifferent gases show the follOWing distribution· argon> nitrogen> hydrogen> helium. A Similarity has 
been established between the argon and nitrogen types of narcosIs from the pattern of outward manifesta
tions (ataxy and astasia progressing With the increase In pressure and ending In a widelong position of the 
animal) as well as a similanty between the helium and hydrogen narcosis (peculiar quivering of the whole 
body intensifying with the increase in pressure and passing to generalized hyperkinesis without the widelong 
positIOn). However, along with certain Similar effects each Indifferent gas shows a unique pattern of narcotisa
tlOn, which seems to be due its selective action on the brain centres. (English summary) 
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1741. 
ZALTSMAN, G.L., ed. 

Giperbariyevaya epilepsiya i narkoz. Neyroflziologicheskiye essledovaniya. 
[Hyperbaric epilepsy and narcosis. Neurophysiological studies] . 
Leningrad, Isdatel'stvo Nauka, 1968. 250 p. 

This volume consists of twenty-six papers dealing either with convulsions induced by hyperbaric oxygen or 
with various manifestations and mechanisms of inert gas narcosis. Five of these papers were later translated 
and publshed as JPRS 52,714, under the same title. (See entry 1748) Abstracts of these papers are to be 
found under the following author entries: Gusinskiy, Z.S.; Smolin, V.V.; Zaltsman, G.L. English summaries, 
from the original publication, of the remaining 21 papers, will be found under the following author entries: 
Arsejeva, V.l.; ARsenjeva, V.I. and A.I. Selivra; Ponomarev, V.P.; Savich, A.A.; Selivra, A.I.; Zaltsman, G.L.; 
Zaltsman, G.L., V.P. Ponomarev and A.I. Selivra; Zaltsman, G.L. and l.D. Zinovjeva; Zinovjeva, l.D. It should 
also be noted that six of these papers have been translated as NIC Translation 3050, May 27, 1970. 
(MFW/BSCp) 

1742. 
ZALTSMAN, G.L. 

[The initial manifestations of helium narcosis in man] . 
In: Zaltsman, G.L. ed. Giperbariyevaya eiplepsiya i narkoz. Nyyroflziologicheskiye 

issledovaniya. [Hyperbaric epilepsy and narcosis. Neurophysiological studies] , p. 163·168. 
Leningrad, Isadtel'stvo Nauka, 1968. 

A group of human beings has been investigated for the initial outward manifestations of helium narcosis in 
the conditions of breathing 1().14% helium-oxygen mixtures under the pressures of 10, 12, 14 and 16 atm., 
and neurophysiological studies have been carried out. The earliest and the most typical narcotic symptom is 
the specific "helium" tremor of the upper extremities and trunk observed under pressures of 13-16 atm., and 
the accompanying "low" motorial shifts - the initial indications of bradykinesia, amimia and rigidity of 
muscles. By a number of signs these shifts can be approached to akynetico-rigid syndrome arising in 
Parkinsonism as a result of disturbance of the striar system function. In studying the higher nervous activity a 
certain general inhibitory state of motorial and verbal reactions and a lowering of mental efficiency have been 
established. No qualitative disturbances of complex forms of cortical activity occurred. Electro
encephalographic shiftS are in the suppression of the Grhythm and a general shift of activity towards quick 
frequencies. A conception is put forward that the striar system with a successive involvement of non-specific 
thalamo- and retlculo-cortical systems makes up a neurophysiological substratum of the initial narcotic shifts. 
(English summary) 

1743. 
ZALTSMAN, G.L. 

[Initial manifestations of oxygen epilepsy in man (the results of neurophysiological studies]. 
In: Zaltsman, G.L. ed. Giperbariyevaya epilepsiya i narkoz. Neyrofiziologicheskiye 

issledovaniya. [Hyperbaric epilepsy and narcosis. Neurophysiological studies], p. 13-25. 
Leningrad, Isadtel'stvo Nauka, 1968. 

The outward manifestations of the initial stages of oxygen epilepsy have been observed m a group of men 
respinng oxygen under total pressure of 2.5 and 3.0 atm and neurophysIOlogical investigatIOn of these persons 
have been carried out. The shifts setting in after compression are indicative of an ascendmg activation of the 
higher parts of the brain and descending actIVation of somatic and vegetative systems (improvement of fine 
differentiations, memory, a shift towards qUick frequencies and the appearance of sharp elements on EEG, 
mcrease in the frequency of biopotentIals of muscles etc). An assumption is put forward on the activatIOn of 
main non-speCific braIn structures. During the further expOSition the eXCitation of sensory and motorial braIn 
system progresses (distortions of form and colour of successive images, reduction of the critical frequency of 
light and sound stimuli, multiple spikes on EEG, etc.). Before the initial symptoms, various vegetative 
disturbances and local mlOcionuses (after 1 hr 11 min - 2 hr 17 min. under pressure of 2.5 atm and after 6 
mm. - 1 hr. 24 mm. under pressure of 3 atm) appear the discovered neurodynamlc shiftS are compensated 
and do not cause any marked disturbances of mental efficiency, perception, finer coordmatlon of movements, 
etc. (English summary) 

1744. 
ZALTSMAN, G.L. 

[On the study of neurophysiological mechamsms of formation of epileptic and narcotic reac
tIons of experimental models.] 

In: Zaltsman, G.L., ed. Giperbanyevaya epilepsiya I narkoz. NeyrofizlOloglchesklye 
Issledovaniya. [Hyperbanc epilepsy and narcosIs. Neurophysiological studies], p.7-12. 
Lemngrad, Isadtel'stvo Nauka, 1968. 
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This paper deals with hyperbaric oxygen epilepsy as an experimental model for reproducing and studying 
epileptic reactions, as well as with hyperbaric narcosis - nitrogen, argon and helium - as an experimental 
model for reproducing and studying narcotic reactions. A characteristic of hyperbaric experimental models is 
gIven. The main advantage of them is the exceptional opportunity for the investigator to manage the repro
ducible pathologic reactions, which permits a detailed study of all the successive stages of transition from 
normal state to that of pathology. So far as the fundamental developments in the formation of eiplepsy and 
narcosis take place in the central nervous system, the latter in its correlation with other systems or organism 
was made the main subject of our investigation. The neurophysiologic mechanisms of formation of epileptic 
and narcotic reactions are studied chiefly in the experiments on animals, but the ultimate aim of these 
investigations is the man whose organism undergoes identical initial influences in cases of underwater sub
mergence and in oxygen-barotherapy. (English summary) 

1745. 
ZALTSMAN, G.L. 

[Stages of formation of oxygen epilepsy and the functional state of the centres of the nervous 
system] . 

In: Zaltsman, G.L. ed. Giperbariyevaya epilepsiya i narkoz. Neyrofiziologicheskiye 
isseldovaniya. [Hyperbaric epilepsy and narcosis. Neurophysiological studies] , p. 221-230. 
Leningrad, Isadtel'stvo Nauka, 1968. 

An attempt is made to analyse and summarize the presented experimental data which characterize the process 
of formation of oxygen epilepsy In anImals and In man. There are three stages In the formation of oxygen 
epilepsy which differ from each other not only in the outward manIfestations, but also in the functional state 
of the centres of the nervous system. The excitation of the mam generallz10g systems of the brain, the 
dissociation of activity and fonnation of single unstable foci of convulsive excitation in sub-cortex centres 
during the first, compensation stage, are followed by the appearance of stable and multiple fOCI 10 meso
diencephalic parts, and their subsequent gradual or instantaneous generalization during the pre-convulsive 
state. Finally, in the third, convulSIVe stage the process terminates in a synchronIZation of paroxysmal activity 
10 all parts of the central nervous system, which results in the loss of differentiation and functional pnmitIvI
zation of brain activity. The progress1Og central disturbances determ10e the character and the extent of 
decompensation of vegetative and somatic functions, which 10 turn deprives the organism of the ability of a 
normal equilibration with the external surroundmgs. Oxygen IS characterized by ItS peculiar neuropic action, 
but the trend of the formation of patholOgIcal reaction and Its stages makes the hyperbaric oxygen epilepsy 
comparable with some other types of it. (English summary) 

1746. 
ZALTSMAN, G.L. 

[Stages of formation of hyperbaric narcosis and the functional state of the centres of the 
nervous system.] 

In: Zaltsman, G.L. ed. Giperbariyevaya epilepsiya i narkoz. Neyrofiziologicheskiye 
issledovaniya. [Hyperbaric epilepsy and narcosis. Neurophysiological studies] , p. 129-136. 
Leningrad, Isadtel'stvo Nauka, 1968. 

An attempt IS made to analyze and generalize the expenmental data characteriz10g process of formation of 
hyperbaric nitrogen, argon and helium narcosis in man and anImals. There have been singled out three main 
stages of formation of hyperbaric narcosis diffenng markedly from each other not only as to the character of 
their outward manifestations but in the functional state of the centres of the nervous system also. Neuro
physiological shifts setting in during the first compensatory stage are connected With the selective action of 
nitrogen on thalamo and retIculo cortical systems of the brain and with the action of helium on the stnar 
systems with the involvement of thalamo and reticulo-cortical systems. A dissociation of activity in different 
parts of the brain with the formation of unstable foci of theta and delta actiVity are formed chiefly in 
meso-diencephalic structure With a subsequent gradual or instantanous generalization. Finally, In the stage of 
general narcosIs the process termInates in the synchronization of slow activity In all parts of the bram - a 
transition to a primitive "confluent" level of functioning. The progressing central disturbances determine the 
character and the extent of decompensatIOn of somatic functions, depriving the organism of the ability of a 
normal equtiibration With the external surroundings. IndIfferent gases are distinguished by then neurotropIc 
effect, but the general trend of disturbances and the main stages of formation of a pathological reactIOn 
remain In common, which makes hyperbanc narcosIs comparable to that of other types (English summary) 

1747. 
ZALTSMAN, G.L. 

General features of epileptic and narcotic types of central nervous system breakdown 
In: Hyperbaric epilepsy and narcosis, p. 67-75. Washington, D.C., Joint Publications Research 

Service, Nov. 4, 1970. 
(JPRS 51,714) 
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The functional state of the central nervous system during development of epilepsy and narcosis in man and 
animals subjected to the effect of elevated pressures of oxygen and inert gases is discussed from the stand
point of evolutionary physiology. The two opposite processes of generalized pathological excitation of the 
central nervous system and generalized pathological inhibition are considered. The evolutionary approach 
assumes comparison of different types of regressive development of functional systems with each other and 
requires study of how the regularities of their progressive development are reflected in the disintegration of 
functions. (RB) (Aerosp. Med. Biol.) 

1748. 
ZALTSMAN, G.L., ed. 

Giperbaricheskiye epilepsiya i nark oz. 
[Hyperbaric epilepsy and narcosis]. 
Washington, D.C., Joint Publications Research Service, Nov. 4, 1970.93 p. 
(JPRS 51,714) 

Contents: (1) Data on the narcotIc effect of increased pressures of nitrogen, argon, and helium on man. V.V. 
SmolIn et al. (2) Initial manifestations of of nitrogen narcosis in man. G.L. Zaltsman. (3) DynamICS of 
manifestations of hyperbaric narcosIs in man during exposure to constant pressure. Z.S. Gusinskiy et al. (4) 
Combined effect of inert gases under pressure on man. V. V. Smolm et al. (5) General features of epileptic and 
narcotic types of central nervous system breakdown. G.L. Zaltsman. [For individual articles, see specific 
author entnes]. (Aerosp. Med. BIOl.) 

1749. 
ZALTSMAN, G.L. 

Initial manifestations of nitrogen narcosis in man. 
In: Hyperbaric epilepsy and narcosis, p. 26-35. Washington, D.C., Joint Publications Research 

Service, Nov. 4, 1970. 
(JPRS 51,714) 

External manifestations of the mitlal stages of nitrogen narcosis and neurophysiological mvestIgations were 
conducted on a group of test subjects who breathed all at pressures of 2, 4, 6, 8, and 10 atmospheres. 
AnalYSIS of the test results and also of data of other mvestigators shows that the narcotic effect of atmos
phenc mtrogen appears in man at pressures of 6 atmospheres or higher m the form of vanous dIsorders of 
normal behavioral reactions, thmkIng actIvity, and perception, progressmg from light euphona to loss of 
conscIOusness. Different imtial narcotic shIftS and disorders have a dIffuse and descendIng character, affectmg 
primanly the most complexly organIZed and phylogenetic ally "young" functIonal formatIons of the brain. 
The prmclpal EEG changes are reduced to suppressIOn of the alpha-rhythm, dommatlon of the rapid actiVIty, 
and subsequent appearance of hypersynchronous slow actIVIty. It IS assumed that the nonspecific thalama
and reticula-cortical systems are the substrate of the shIfts wiuch set m. (Author) (Aerosp. Med. BIOI.) 

1750. 
ZALTSMAN, G.L., G.A. Chulimov and K.S. Yurova. 

Dinamika i printsiply nasyshch e niya organizma indifferentnymi gazami. 
[Dynamics and principles of saturatIOn of the organism WIth indIfferent gases] . 
Izv. Akad. Nauk. SSSR (BIOI.) 2: 192-203; Mar./ Apr. 1971. 

Values of the pOSSIble slgmficance of bearable oversaturatlOn WIth argon, mtrogen and helIum under pressure 
dunng SIX exposures varymg from seven and one-half minutes to four hours were determmed m the course of 
expenments on dogs. The value of a bearable oversaturatlOn of the orgamsm depends on the propertIes of the 
indIfferent gases, the exposure tIme and the mdlvldual peculIantIes of the experimental ammal and the grade 
of Its trammg. CalculatIOns of the resultmg mdlces are cIted' (a) empllic parameters of the shape of saturatIOn 
curves of the orgamsm regardmg mtrogen, argon, helIum were calculated, (b) the penod of half saturatIOn of 
the calculated exponents was determined. On the baSIS of a companson of the data obtaIned on anImals WIth 
separate analogous mdlces previously determmed on humans an attempt was made to present the expected 
values of functIOnal mdices for three mdlfferent gases relatIve to the human orgamsm. The results of these 
expenments have led to the formation of a dlphaslc saturatIOn dynamICS of the orgamsm common to three 
IndIfferent gases. ThIS appears to be connected WIth dIfferent transport mechanIsms of the dIssolved mdlffer
ent gas mto lIqUId medIa and the cell element of the orgamsm. These Ideas represent an attempt of a further 
Improvement of Haldane's claSSIC conceptlOn~ A tncomponent mathematical model IS proposed, descnbmg 
the concentratIOn of an mdlfferent gas m lIqUId and cell medIa of the organIsm as a functIOn of both tIme and 
dIffUSIOnal charactenstlcs. (EnglIsh summary) 
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1751. 
ZANNINI, D. 

La prevenzione delle baropatie. 
[The prevention of baropathies] . 
Folia Med. (Napoli) 51 :243-254; Apr. 1968. 

The author emphasizes the need for compulsory trammg and licensing of persons engagmg m underwater 
swimming as sport, with theoretlcal and practlcal courses of instruction, and Issuance of brevets by qualIfied 
schools, These recommer.dations were based on an analysis of records showmg that all cases of barapathy 
treated m the Naples UniversIty Institute of OccupatIOnal MedIcine and m Llguna m recent years were in 
underwater swimmers who had no formal trammg and no certIficates of skIll in the use of autorespiratory 
apparatus. Courses of mstruction for sportsmen and physIcians are proposed whIch would mclude informa
tion on: apnea and common errors of opmlon on dlvmg m apnea; nitrogen narcosIs; use of scuba equIpment; 
depth and time limits underwater; hyperoxla; pathogenesIs and management of embolisms; gas mixtures; 
carbon dIOXIde poisoning; barotraumatIc otosmusopathles; traumatIc embolIsm from pulmonary pressure; 
slgmficance of anrnud studIes rn thIS field. (MP/BSCP) 

1752. 
ZANNINI, D. 

Considerazioni etiopatogenetiche sulle fonne neurologlche dl aeroembohsmo dlsbarico. 
[EtlOpathogenetic consIderations on neurologIC manifestatIOns caused by hyperbaric aIr 

embolism] . 
Minerva Med. 61 :4152-4158; Sept. 26, 1970. 

The author has surveyed 220 cases of embolic mCIdents, and of these has examined m detaIl fourteen whIch 
mvolved neurologIcal symptoms. Tables 1, 2 and 3 summanzed these cases WIth reference to symptoms, 
decompressIOn tImes, and vanous calculated cntical values, such as tIssue saturatIOn penods. "The obvIOUS 
conclUSIon of thIS commumcatlOn IS that m spIte of the lack of agreement among the theones regardIng the 
ongInS of dysbanc aeroembolIsms, the pnnclples of preventIve decompressIOn whIch have guIded the formula
tIon of the (decompression) tables have a valId, although empIrical, common base. These rules should be 
followed to aVOId, particularly in dIVIng WIth au torespuatory deVIces, very senous or even mortal nsks for 
apparently tnvlal InfractIons, smce from these usually arIse not only the less senous osteomyoarthralgIc 
forms, but almost always the neurologIcal forms." (From author, translated and expanded by MEH/BSCP) 

1753. 
ZANNINI, D. and G. Montmari. 

Osservazioni sulla valutazione psicoattltudinale degh opera tori subacquei. 
[Observations on the psychological aptitude evaluation of underwater workers] . 
Med. Sport 24:293-297; Nov. 1971. 

The authors report on the results of some psychologIcal aptItude tests (mtellIgence tests, mechanIcal aptItude, 
personalIty factors) applIed to mIlItary dIVIng personnel (research and rescue dIvers, etc) as related to the 
actual performance and behaVIOr of each indIVIdual, appraIsed after at least one year of actIVIty. (EnglIsh 
summary) 

1754. 
ZHIRONKIN, A.O. and G.V. Troshikhin. 

Some metabolic indices of animals during prolonged exposure to a hyperoxic atmosphere WIth 
nitrogen or helium. 

Space BioI. Med. 3:22-28; July 15, 1969. 
(JPRS 48,416) 

A nine day expenment was carned out to study changes In the oxygen consumptIon and rectal temperature 
of mIce exposed to a 80'7c oxygen atInosphere contaInIng mtrogen or helIum as dIluents The results suggest 
that an mcreased oxygen concentratIon IS the CruCIal factor mfluencIng the gas exchange and body tempera
ture of ammals exposed to a hyperoxlc atmosphere WIth either mtrogen or helIum. The studIed variables 
decreased In both gas mIxtures. However. m the helIum-oxygen atInosphere a reductIon of the oxygen 
consumption occurred later and the drop In rectal temperature was less pronounced than In the mtrogen
oxygen atmosphere. (Authors' abstract) 
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1755. 
ZHURAVLEV, V.V. 

Mechanism of pH gas regulation in human blood accompanying a change in peo2 in breathed 
air. 

Space BioI. Med. 5 :84-90; June 24, 1971. 
JPRS 53,448) 

Six volunteers participated in a prolonged experiment in an isolation chamber with varying CO2 partial 
pressure. ACId-alkali equilibrium, P02 and PC02 were measured. It was concluded that the changes were of 
an individual nature and were related to the respiratory factor. These changes were compensated by responses 
of the external respiration and renal systems. (Author's abstract) 

1756. 
ZIMIN, A.B. and E.1. Finashkina. 

Vliyanie gelio-kislorodnoi gazovoi smesi na dykhanie cheloveka i zhivotnykh. 
[The effect of a mixture of helium and oxygen gases on respiration in man and animals]. 
Uch. Zap. Gor'k. Univ. 90:40-43; 1968. 

StudIes were made of the effect on human and annual respiration of a mixture of 21 % O2 and 79% He. A 
study was made of the O2 consumption m mice m an hermetically sealed chamber with a He-02 atmosphere, 
and also when the mixture was introduced into the zone of the animals' resplIation. ThlIty-nine gas 
metabolism studies were made in two-month-old mice and in adult mice three of eight months old. The 
experiments were carried out by a modificatIOn of the N.!. Kalabukhov method. The O2 consumptIOn rose by 
49% and in the young by 26.4%; when the mixture was introduced into the zone of the animals' respiration, 
the O2 consumptIOn proved to be 18-21% lower than In atmospheric alI. In a second senes of expenments, 
studies were made of the resplfation by humans of the gaseous mixture usmg an SG-l spirograph; the actIOn 
of the higher thermal conductivity of He on the body surface of the subjects was prevented. In such an 
expenmental setup the O2 consumptIOn was somewhat below normal. (Trans!. from Ref. Zh. Otd, Vyp. 
Farmako!. Khrrnioter. Sredstva Tokslko!., 1969, No 9.54.1013) (ST) (© BA) 

1757. 
ZIMMERMAN, A. 

Die Wirkungen von Druck und Temperatur auf die makromolekularen Systeme. 
[The effects of pressure and temperature on macromolecular systems]. 
In: Uberleben auf See. II. Marinemedizinisch-Wissenschaftliches Symposium in Kie1, May 4/5, 

1968, p. 165-18l. Mannheim, Boehnnger, n.d. 

After a brief descriptIon of the equipment that permIts the microscopIc examination of substances under 
pressure, the author describes the results of work on the eggs of marine ammals. It IS well known that pressure 
can block the cytokmesis of eggs. Temperature plays an nuportant role as well; as temperature Increases, the 
greater the pressure needed to suppress the furrowing of the cells. Treatment WIth adenosIntnphosphate 
neceSSItates a still higher pressure whIle treatment WIth an inhibitor lIke salyrgan decreases the necessary 
pressure. The tendency of eggs to diSSOCIate depends on the ngidity of the plasma gel In the membrane of the 
cells. The effect of pressure and temperature on thIS ngldity IS shown, as pressure mcreases, membrane 
properties decrease as wei!. The effect of pressure on the dIsturbance of the mItotIc functIon IS demonstrated 
and explamed. (TU/BSCP) 

1758. 
ZIMMERMAN, A.M., ed. 

High pressure effects on cellular processes. 
New York, Academic Press, April 1970, 324 p. 

A conslsely and InformatIvely wntten book whIch wIll be of Interest to everyone workIng In the field of hIgh 
pressure. It relates partIcularly to the effects on cellular processes from the bactenal level through those of 
IncreaSIng compleXIty In fonn and organizatIOn. The content of this excellent book can be determIned by 
readmg the tItles of the cleven separate chapters (I) The kInetIc baSIS of pressure effects on bIOlogy and 
chemIstry, (2) HydrostatIc pressure on the bIOsyntheSIS of macromolecules; (3) HydrostatIc pressure effects 
on selected bIOlogIcal systems, (4) Pressure effects on morphology and lIfe processes of bacterIa; (5) Japanese 
studIes on hydrostatIc pressure, (6) A pressure study of galvanotaxIs In tetrahymena (7) Some effects of 11Igh 
pressure on protozoa; (8) BlOstructural, cytokInetIC and bIochemIcal aspects of hydrostatIc pressure on 
protozoa, (9) The effects of pressure on manne eggs; (II) Pressure-temperature studlcs on the mechanIsms of 
cell dIVISIOn. (CWS/BSCP) 
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1759. 
ZIMMERMAN, A.M. 

High-pressure studies in cell biology. 
Int. Rev. Cytol. 30: 1-47; 1971. 

The purpose of thiS review IS to present a bnef survey of the bIOlogical effects of high pressure on a variety of 
cellular systems. For a comprehensive analysIs of high hydrostatic pressure, the reader IS referred to the recent 
monograph "High Pressure Effects on Cellular Processes" (edited by Zimmerman. 1970) (see entry 1758) and 
to the comprehensIVe treatise' "The Kinetic BaSIS of Molecular BIOlogy" (Johnson et al., 1954) ... The actIon 
of hydrostatiC pressure on cellular systems IS most complex. Dunng the last decade there has been intensive 
research mto the molecular baSIS underlYing pressure effects. Concurrent with bIOchemical studies, there have 
also been studies of the actIon of pressure on the function and the structure of cells. Now more cntIcal 
analysIs of high-pressure effects on phYSIOlogical actIVItIes can be made. Bactena, manne eggs, protozoa, and 
cell cultures remrun useful systems In which to IvestIgate pressure effects Technological Improvements now 
permit organisms to be retneved from great depths Without decompressIOn. Studies of these organisms. 
indigenous to great ocean depths, are essential for understanding the actIOn of pressure on lIfe processes It IS 
hoped that thiS reView wIll enlIghten and caution the reader In interpreting pressure effects. Although pressure 
effects are reflected m changes In phYSIOlOgIcal actiVItIes, the underlymg mechanisms are complex, involVing 
both structural and biochemical changes. (From author's introductIOn and conclUSIOns) 

1760. 
ZINOVJEV A, 1.0. 

[Vegetative mamfestations of oxygen epilepsy in man In the initial stages of formatIOn]. 
In; Zaltsman, G.L., ed. Glperbanyevavaya epilepsiya I narkoz. NeyrofizlOlogicheskiye 

issledovaniya. [Hyperbaric epilepsy and narcosis. Neurophysiological studies], p.26-35. 
Leningrad, Isadtel'stvo Nauka, 1968. 

A study has been made of the symptoms of Imtlal stages of oxygen epIlepsy In healthy male volunteers In 
condItions of high oxygen pressure (3.5 and 4.0 ata) as well as of the functional shifts of hemodynamiCs and 
respIratIOn. Regular phase changes of hemodynaInlc response have been establIshed whose duration and 
intensity depend on the amount of oxygen pressure. Dunng initial symptomless phase hemodynamiC re
sponses (decrease In heart rate and cardiac output, Increase In penpheral vascular resistance etc) are of 
adaptive character and tend to a lowenng of humoral generalization of the surplus dissolved oxygen. Dunng 
the second, preconvulslVe phase, the Index changes (qUIckening the heart rate, a sharper nse In the artenal 
pressure, Increase In the rapidity of respiratIOn) were COinCident with the initIal symptoms of the oxygen 
toxic action. The changes are conSidered to be due to the occurrence of central pathological shifts. (EnglIsh 
summary) 

1761. 
ZOGG,C.A. 

Feed digestibility and utilization by growing guinea pigs in helium-oxygen environments of 
ambient and 21 atmospheres absolute (AT A). 

Aerosp. Med. 42:1262-1265; Dec. 1971. 

The effect of helIum and oxygen at ambient and 21 atmospehres absolu te (AT A) upon feed digestibIlity and 
utilization was studied. Three groups of grOWing male gUinea pigs were fed Rled-Bnggs diet and subjected to 
enVIronments of air and helIum-oxygen at ambient pressures and helIum-oxygen at 21 ATA. SubstItuting 
helIum for atmospheric nitrogen at ambient pressures did not affect feed consumptIOn, digestIbIlIty or 
growth. When subjected to 21 ATA, the guinea pigs at 30% less dry matter and grew 137% slower than at 
ambient pressure conditions. Thus, the effiCiency of feed utilIzatIOn was suppressed 151%. The apparent 
digestIbilIty of dry matter, protein, fat, carbohydrates, and minerals was unaffected by the elevated envlfon
mental conditiOns. Heat loss and other non-defined stresses assOCiated With pressure or hehum and oxygen at 
elevated pressure were responsible for halting growth and depleting body tIssues. (Author's abstract) 

1762. 
ZUBEK, J.P. 

Twenty-seven behavioural and EEG changes during and after 14 days of perceptual depnvatlOn 
and confinement. 

In: Readings in general psychology: Canadian contnbutions, p. 165-171. Winnipeg, Can., 
Manitoba Univ., 1970. 

(AD 720,132) 

The Importance of the paper lIes In its demonstratIon that a vaned and patterned sensory envlfonment IS 
essential to the maintenance of normal human behaviour. If a person IS requlfed to lIve for many days In a 
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monotonous, non-changing sensory and perceptual environment this physiological and phychological pro
cesses may operate in extraordinary ways. The study of man under extreme conditions can contribute much 
to our understanding of the ordinary functioning of the organism. (Author) (GRA) 

1763. 
ZUE, Y., D. Johnson and A. Oppenheim. 

Translation of divers' speech using digital frequency warping. 
J. Acoust. Soc. Amer. 50:131; 1971. 

Abstract only. Entire item quoted: the composition and pressure of breathing mixtures used by divers 
translate frequency components of their speech nonhnearly. Recently, a method of forming a new sampled 
time function from a given finite-duration sampled time function in which the spectra of the two are related 
through a nonhnear warping in frequency has been discussed. IA. Oppenheim, D. Johnson and K. Stelghtz, 
"Computation of Spectra with Unequal ResolutIOn Using the Fast Founer Transform" Proc. IEEE 59, 
299(1971) 1. The techmque is based on the expansion of the onginal time functIOn m terms of a set of 
functions related to Laguerre functions. The coefficients m the expanSIOn, when mterpreted as samples of a 
new time function, have a Fourier transform that IS equal to that of the ongmal function with a nonlinear 
transformation in frequency. These coeffiCients are obtamed by processing the original signal with a second
order network in cascade with a chain of first-order alJ-pass networks. To apply the technique to translatIOn 
of divers' speech, mdlvidual pitch pen ods are process~d by the above network. These modified pitch penods 
are then reconvolved With a tram of pitch pulses to synthesize the translated speech. 

1764. 
ZWEIZIG J.R., J. Hanley, A. Cockett, P. Han, W.R. Adey and E. Ruspini. 

EEG monitoring during the treatment of decompression illness ("bends"). 
In: Proceedings of the National Telemetering Conference, Institute of Electrical and Electronics 

Engineers, Washington D.C. April 1969, p. 195-200. 

There are major obstacles m momtonng phYSIOlogical parameters dunng treatment of decompressIOn Illness 
by the hyperbanc procedure. BIOtelemetry surmounts the problems due to length of momtoring, the crowded 
quarters, and diver comfort and safety. Transmitted data from the chamber are in a form compatible With 
telephone transmiSSIOn faclhtles connectmg the chamber with hospital-based c1mical and basIC scientific 
teams, as well a~ With the local display of EEG data. Expenmental and actual cases of the bends were 
successfully momtored by means of a small multichannel telemetry pack. "Slowmg" of the EEG m the 
panetal regIOn was found Immediately followmg decompressIOn. (Authors' abstract) (From Dapper, D.L. 
Annotated Bibhography) 
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