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SINCE Woram WAR II there has been con, 
a compact, versatile anaesthetic apparatu 
famrhanty acineved by anaesthetists m 
Canada with the srmp!e but eflaclen t Ox 
greatly to this interest 

During the past few years emphasis on 
on tlns continent and the consequent ne~ 
coupled with the introduction of several 
thane is the most prominent and one of 
interest and has resulted in the mtroduq 

Planning for national survival has lec 
clinicians to search for a compact, rugg~ 
quantity and winch can prowde safe anac 
the hands of relatively untrained pelsom 
aged hospitals" by the Emergency Healt] 
Me&oil Serwces has lent further rmpetus 

Most of the apparatl developed have 1 
not designed pnmaafly for emergency 1 
emergency situation The best-known ap 
of Oxford Bellows and E M O Ether In 
porazer of World War II Tins combmata. 
of anaesthetists m many parts of the wor 

This paper describes an apparatus desi 
but also well adapted for ordinary use n 
able umt is desrrable It is designed to t 
of oxygen ff desrred and available and 
Inhaler ff a change to ether anaesthesm is 

Tins apparatus was designed by Cyp 
the work done by the Anaesthesia Depar 

.iderable interest m the development of 
s fol use m emergency isxtuataons The 
he armed forces of Grr Britain and 
oral Vaporizer Mark I has contributed 

the danger of a massive nuclear strike 
'd for adequate cavil det~ence planning, 
new anaesthetm agents, of winch halo- 
the most versatde, has imtensrfied tins 

;tion of several systems~of eqmpment 
l government agencies land inchvldual 
t apparatus which can l~e stockpiled m 
sthe~,la m emergency sitUations, even m 
Lel The prolected stoclq~,thng of "pack- 
a Seiwlces and by the Canadian Forces 
Lo the proleet 
~een adaptations of exrs~mg equipment, 
lse but capable of being used m the 
?ara|las of tins type is t.he combinatlon 
haler, the successor to ~he Oxford Va- 
sn continues m use and ts the mainstay 
[d and m a variety of situations 
Ded pnmaxrly for emergency situations, 

the small hospital or wherever a port- 
se halothane and mr with the addition 
may be attached to the E M O Ether 
hadmated 
rane Ltd of England, On the basis of 
tment of the National Defence Medical 

Centre, Ottawa, m planmng ior an emergency hospital programme1 and to meet 
requrrements suggested by the consultant~ m ,anaesthesia to the Canadian Armed 
Forces and the Emergency Health ServlFes of the Government of Canada 

The apparatus used for this assessment was plowded by Canam Surgical 
Services Limited of Toronto 

D~SCRIPTION OF APPARATUS 

The umt IS shown diagrammatically ~n FJtgure 1 It is a complete portable 
anaesthetic apparatus for the administration of halothane in air to which oxygen 
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Fro:ran 1 Dlag:amrnahc layout of the Haloxalr A, oxygen economlzer-a ngld reservou! for 
containing reduced oxygen between breath~, B, air inlet to e{ momazer, C, oxygen supply 'and 
fine control valve, D, oxygen flowmeter eahbrated flora 1 :o 3 l, tres/nunute, E, halothane 
vaponzer-eahbrated from 0 5~ to 5 0%, F, eonnectaon tube, G1, directaonal valve, G2, non- 
return valve, H, connectaon from economizer to ,,aponzer, J, ii/~ellows (Oxford type-fitted wxth 
internal spring), K, bellows connect.ton, L, corrugated tube .leading to face-pmee, M, Y-pmee 
onto Much the face-pmce is fitted, N, face-pmce, O, corrt gated explrataon tube leading to 
expiratory port, P, expiratory port, Q, expiratory valve, R, ~xplratory valve pressure loa~:~ng 
tube, S, spnng supporting U and T, T, rubber diaphragm, U, push rod operated by rubber 
dmphragnn T 

can be added econommally No provaslon is made fog use', with any of the anaes- 
thehc gases Tlus allows the mclumon of extra supphels of oxygen m the packaged 
hosp:tal umt" by effectmg a saving m space and we:ght reqmrements An adapter 
Js supphed w~th the umt so that industrial oxygen [eyhnders can be connected 
to xt 

The umt :s designed fol both spontaneous and controlled or asmsted resp:ra- 
hon, and can be used as a resusc:tatmn apparatu~ as well as an anaesthetae 
machine The change from spontaneous to controlktd resp:ratmn is qmckly ,and 
easily made and an Oxford-type bellows (~) gives Ivery poslhve control There 
is a ce:tam amount of res:stance to both msp:rataon and exp:rahon depending 
lmgely on the vaporizer settmg (Table I) It shouild be noted that the values 

I 

T~BLE I 
RESIS1ANCF 10 RESPIRATION IN THE ~H~LOXAIR 

. . ,  " ":" , .... i , ,  , ' , " ' l  . . . . . .  

Vapomzer dial setting Pressure m cm ti20 Flow rate in L /mm * 

Off 0 6 20 
1% 0 6 20 
3% 0 7 20 
5% 0 9 20 

~Expmttory resistance :t 20 L/ram flow is 1 1 cm tt~O 
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gtvea m I the table were obta,ned m the anaesthema laboratory of the Toronto 
General ~ospital and are somewhat lowe~ than the remstance values gtven by the 
manufacturer For purposes of comparison the resistance to resplralaon of a 9 5 
mm endotraclaeal tube m 0 8 em I-I20 ~at ~0 1/rnm Bow and the exparatory 
resistance 0 5 em H20 

Thc ' vaporizer (E) ~s tempemture-compemated and is cahbrated with halo 
thane/Tom 0 5 to 5 0 per cent It ~s non spfllable and ff acexdentally reverted it 
wall not de/aver a sudden excessive concentrataon of halothane 

An oxygen ttowmeter (D) is incorporated rote the umt Oxygen is introduced 
between the vaparmzer and an oxygen leconomzzer (A) winch as smaply a ngad 
reservmr for bontammg the oxygen~b~tw~en breaths Le dtmng the palaents 
exptratory phase The flowmeter has a ~  ~djustment valve and is attached by 
a 3 Pc length of ttexable tubmg to an oxygen reducing valve which includes a 
cylinder contents gauge and a pin index yoke so that it can be attached to stan 
dard medmal oxygen cyhnders (Fig 2) Figure 3 shows the umt attached to a 
standard oxygen cyhnder and wath the E M O Ether Inhaler fitted to the air 
~let 

FIGUttB 3 The Haloxalr with an oxygen cylinder attached and wath the E M O Ether Inhaler 

Dunng spontaneous breathing using an" only the umt funchons on the draw 
over principle As the pahent respires atr is drawn through the inlet (B) the 
economizer (A) the haiothane vapormer (E) valves G1 and G2 and the cor 
rugated tubing (L) to the face pleee (N) 

The bellows (J) ms fired with an internal spring Therefore a p o s e n  of the 
respired air w~I come from the bellows but this wLll be only a small percentage 
of the total msplred volume As the paheut expires the non return valve (G2) 
doses and all of the expired air passes out through valve Q There is no re 
breathing at any time wath t_hm apparatus 



FIcu~v. 3 The Haloxazr wath an oxygen cyhnder atl;ached and with the E M O Ether Inhaler~ 
fitted to the aLr mlet 

If it is desired to supplement the a~x v ~  oxygen the oxygen flow is set by 
adjusting valve C During exptrauon the oxygen itow passes through the tube 
H to the economizer (A) This d~places the axr m the economizer through inlet 
13 As the pahent msp~res he draws pure oxygen from the economizer first and 
then air via inlet B 

The percentage of oxygen received by the patmnt depenfis on the rate of flow 
of oxygen and the pahent s minute volume For example ff oxygen is flowing at 
the r Lte of 1 htre per minute the pataent will recewo 30 per cent oxygen ff his 
mmute volume is 8 htres but ff hts minute volume is only 5 htres he will receave 
36 per cent oxygen 

During spontaneous respLrahon the movement of the bellows ( j)  is not a true 
mdacmon of the tadal volume since most of the mhalataon as obtained from the 
economizer and the 0_tr inlet 

A measurement of udal volume and minute volume may be obtained by fi~ng 
a Wright resptrometer to air inlet B as shown m Figure 4 The reading obtained 
wdl be accurate ff a~r Is the only gas m use but x~rdl not be accurate ff oxygen 
as added because this frachon of the inhaled gases wtll not be included m the 
measurement 

The umt as supphed by the manufacturer is known as the Haloxmr It lS 
cent treed m a hardwood case specifically designed to ensure adequate protection 
of the macbane compactness portabxhty and storage space (Fig 5) The case 



F~u-xrm~ 4 The Haloxmr w~th a Wnght resp~rometer fitted to the an: nlet 

Fl~-'xa~ 5 The Haloxatr and ~ts hardwood case 



FI~ua~ 6 The base of tho Haloxalr case showing storage of tubing masks and adapters 

as 14 m h~gh 12,2 m long and just ulader 10 m m width The umt ltsel~ weighs 
18 pounds With the e a s e  and all necessary tubing face pieces Y piece an endo 
tracheal adapter and oxygen tank adapters the total weight is g7 pounds The 
corrugated tubing masks and adapters are all stored m the base of the case 
(Fig 6) whach is of very sturdy construction and can ff necessary be used as 
a stand for the Haloxalr unit The packaging of the umt m 1deal s its mclumon 
m the packaged hospital umts of the Canadian Armed Forces and the Emer 
gency Health Servlces 

CLINICAL USE 

A good emergency anaesthesia apparatus should be stmplo to understand and 
to operate as well as being smaple m construction ' During the past two years the 
Haloxa~r has been used to anaesthetaze a number of pataents 12 to 85 years of 
ago for a variety of surgical procedures at the Toronto General tIospltal both 
emergency and electwe No major adjustment of our usual methods was ever 
necessary In two cases the change was made to ether and mr using the E M O 
Ether Inhaler connected to the Haloxau- 
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The personnel revolved in tins ~,~s~ent adapted readdy tollthe HMoxa~ 
and qmc.kly learned to exploit all mductton techmques. / welel 
those ordmardy used by the author a~d h!~soela tes  and m addition a number 
of mduetaons were made usmg only ~mlolhane and air. Maintenance of anae~. 
thesm was, m most eases, unevenu~d after we became accust+med to the 
absence of the analgesm effect ,of mtr0as o ~de and to the fact that] the Haloxair 
employs a demand flow" and draw-~vver' ~ypq of non-rebreathm~ etrcmt. 

Certain clmmal observataons were mttde, lurm~ the assessment of Ithis machine. 
During mductaon, usmg only halot~mne and~atr, at was found breferable t~o 

assist resptralaon manually wath the l~llo~rS from the,beginning df anaesthesia 
and even before placing the mask dtrec~ly o a the patmnt s face 

~t US{ Whatever the technique of mductio~ d and whether or not th~ patient was 
mtubated ~t was found advtsable to assist respiration for a few ml~utes, usuaUy 

men Xatacm of halothane could be reduced until the patmnt was quiet and the col 
to maintenance levels 

At maintenance concentratmns of h~ 
taneously without difficulty since the r 

loth ne the patients 
esp~atory resistance at thesq 

breathe spon- 
levels is low 
red, as when 
>ry reststan~e 

with tins apparatus If ingher concent~iatm~aS of halothane are reqt 
the palaent shows signs of being too ltghtl~ anaesthetized, resprral 
is ~gher, but the patmnt has the necessary energy and force to c,vereome this 
resistance 

Concentrataons of halothane up to 5 per 
taon of anaesthesta Maintenance c~ 
usually reqmred when halothane is used m 
Thts seems to mdmate that even m 50 pe 
frequently used wath halothane m a direct 
considerable degree of analgesm effect 

Movement of the Haloxatr bellows Is no t  
and m~nute volume If at Is desired to n 
with this machine a Wright resptromete 
atr inlet As noted m the desenptmn of 
resptrometer wall be inaccurate ff oxygc 
error, however, is chnlcally mslgmficant 
of the instrument, whmh may be eonsldr 
anaesthetast 

~ent are often necessary tflurmg mdue- 
tratlons, too, are InghOr than those 
a veinele of mtrous oxad.~ and oxygen. 
r cent concentratton wi~h oxygen, as 
flow system, mtrous oxide exinblts a 

an adequate mdmatmn ot 
rotator respiration durin 
�9 can be mounted dtro 
:he umt, the readmgs o: 
n is introduced to the 
md does not decrease t 
table, especaally to the 

Dunng spontaneous breatinng with the Haloxatr usmg halothane 
hypoxaa may develop because of depression otf resptratlon Shght 
observed m a number of our cases ~althoug]~ resplratmn appeared to 
The addltmn of oxygen to the system at ~he rate of 1 htre per m 
corrected the sltuataon m eve~. case and ~hereafter its use beearm 

Like any other non-rebreathing valve s~stem, the Haloxatr exha 
]am Tins ts most hkely to occur ff the pa 
The bellows becomes dmtended and the t 
is unable to blow off the accumulated gasq 
opening the system momentardy at Zny 

trent coughs dunng hgh 
,ataent, though attemptar 
,,s The situation ts easll) 
metal-to-rubber connectJ 

tidal volume 
g anaesthesia 
:tly onto ~ e  
a the Wngllt 
system The 

he usefulness 
itnexpenenced 

and atr only', 
cyanosls was 
be adequate. 
mute quickly 

routine. 
tst valve e~n 

t anaesthesl a 
Lg to breath~, 
remedmd [T 

on Althou~ h 
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|ammmg appears less hkely to occur than wit h th 6 Ruben Valve or the Fmk 
Valve, xt can be dangerous ff uncorrected. 

Theso observattons emphasize the pomt tha~ anll anaesthettzed pataent must 
not be, left unattended. Even under emergency yondllaon,~ , when one anaesthgtast 
must manage more than one case at a tnne, ~t ls lmaportant that someon~ be 
deputazed to keep each case under close observatlgn a| all tames 

SUMMAI~Y 

The Haloxmr, a new anaestheae apparatus u~mg balothane m mr or m an [and 
oxygen, is described The apparatus is designed esI~eemlly for emergency use or 
where portable, compact eqmpment Is deslral~le A[ ehmeal trml of the umt is 
reported with observatmns on its special feature~ 

R ~ s v ~  
I 

Nous pr6sentons un nouve] apparefl (l'haloxmr) ttour anesthdsm ~ l'halotl~ane- 
air ou halothane-alr-oxygene Cet apparefl est dCstmql~ surtout aux urgenees o? aux 
elrconstanees qm engent un mat6nel faeflement ulansportabIe .Nous dderlVom 
ses premmrs essals en ehmque ares1 que ses pr/nelpales caraetdrisaques 
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