
Expansion Core Memory for PDP-8/1 and PDP-II
The CORPAK 8 provides the PDP-8/1 user with up to

28K by 12 bits of expansion memory in only lO~ in. of
rack space and is low in cost. Expansion is available in
4K by I2-bit increments.

The CORPAK 11 features up to 24K by 16 bits of
expansion memory: up to 28K by 16 bits of replacement
memory: expansion in 4K by I6-bit increments; and
standard UNIBUS interface.

Information Control Corp.
9610 Bellanca Ave.
Los Angeles, Calif. 90045

Pocket Echo-tone
The Pocket Echo-tone is an ultrasonic doppler

instrument used to detect fetal life. The unit weighs only
I40z and has a speaker so that fetal sounds may be
heard. A search probe, or a flat probe that can be
attached with adhesive tape to the abdomen, can be
supplied. The probe is attached to the unit by a cord
instead of being part of the unit; this makes probe
manipulation easier. The unit is powered by two 9-V
radio batteries, which last for several months. The
Pocket-Tone is warranted for 1 year. Price: S378 with
search probe or flat probe, earphones, and two batteries.

Metrix Inc.
11122 E. 47th Ave.
Denver. Colo. 80239

Animal Jackets
Rabbit and dog jackets allow the investigator a

reliable housing for catheters, telemetry, thermisters,
wires. and equipment to be used on free-roaming
animals. Jackets for dogs come in three sizes: small (dogs
20-301b, e.g., beagles), medium (35-501b), and large
(50-70 lb). Rabbit jackets are made to fit 5-6-lb animals.
Jackets are easy to don, and take-up lacing assures
proper fit. Standard jackets with two pockets are S35
each.

Alice KingChatham
Medical Arts
5043 Onaknoll Ave.
Los Angeles, Calif. 90043

Briefs

Floppy Disks as Minicomputer Removable Storage
Devices

Floppy disks are oxide-coated mylar disks, 7~ in. in
diam and 2-5 mils thick, housed in paper or plastic
envelopes or cartons that are inserted in a drive unit. A
hub on the drive clamps the center of the disk and
rotates the recording medium inside its permanent
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stationary jacket. A slot in the jacket exposes the 64
track positions for the recording head. The head is held
in light contact with the coated surface by a pad. or as in
the lomec high-speed drive, the disk is lifted clear of the
head by an air wedge. Memorex supplies a new floppy
disk in a plastic package only 1/16 in. thick, and
Century Data has announced a new lower cost drive
using a S4 disposable disk. Potter Instrument will be
producing a new floppy disk drive priced at S735.
Compared to cassettes and cartridges, access time is
highest on the 64-track floppy disks. Also, the lomec
floppy disk provides the longest life and highest
recording speed available in removable storage. A
recording speed of 600 ips is produced by the 2-mil
floppy disk rotating at 1,800 rpm within its container.
The floppy disk also has the highest recording density
compared to the tape cassette and cartridge.

Magnetic Bubble Storage
Bubble storage has the potential to provide access

speeds of 10ths and even lOOths of a microsecond,
together with data rates of up to 10 million bits/sec.

Free of mechanical motion with its attendant wear
and tear (the "bubbles" are simply negatively
magnetized regions in a positively magnetized film),
bubble storage devices should have long life, large
capacity, and be virtually maintenance free. They should
also be low in cost, due in part to their extremely high
storage density. At present, a million bits per square inch
is routinely achieved. A shift register with 100 million
bits/sq in. has been demonstrated, and ever higher
densities are projected.

The detection of the small signals emitted by the
bubbles represents an increasing challenge as field
densities grow greater. Recently, however, a patent for a
simple and easily fabricated sensor was issued to four
IBM research engineers, thereby bringing bubble storage
a long step closer to practicality. Their device makes use
of the principle of magnetoresistance, a change in the
electrical resistance of a material when its magnetization
is changed. The sensor material is a thin strip of
magnetoresistive Permalloy metal. Electrical contacts
permit the flow of current that measures the sensor's
resistance. Initially, the sensor is magnetized along its
"easy," or natural, axis. But when a magnetic bubble
lands next to it, the magnetization of the sensor rotates,
thereby changing its resistance. This alters the current
and triggers an output signal, a binary "one." The
readout, incidentally, is nondestructive; the bubble train
continues on its way.

Now researchers at the Watson Research Center have
proposed linked magnetoresistors, which, in conjunction
with a multistage bubble compressor, can amplify signals
as effectively as the bubble stretchers in much less space.
Since long lines of bubbles can be made to march along
in order, the bubbles can be brought past this linked
sensor element, eliminating the need for individual
sensors for each cell in the register. This leads to
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significant reductions in writing, reading, and detection
circuitry. With these methods, bubble technologists are
confident that they can have both high storage density
and convenient on-chip signal detection and
amplification.

Because of the numerous advantages of bubble
circuits, they are viewed by many organizations as
promising candidates for processing and storage of data,
for switching applications, and even for optical displays
and waveguides.

Monsanto has designed a general-purpose bubble
technology. The outline of the design shows a memory
ranging from 4,096 to 1,048,576 words of 16 bits each.
Researchers at Monsanto estimate that with present-day
bubble chip sizes and circuits, a 4,096-word computer
needs only 6 to 20 bubble chips, and the complete
fetch-execute cycle requires less than 900 periods of the
drive field. The design of this magnetic bubble
computer, together with several new bubble logic and
memory circuits, are presented in a paper written by
Monsanto's staff.

Adjustable RC Networks
Varinet RC networks consist of high-capacitance

variable capacitors, fixed capacitors, fixed and variable
resistors, constructed on an alumina substrate using
thick-film techniques. The rotation of a single shaft
produces simultaneous changes in all variable
components in a repeatable, predetermined manner.
Because a multiplicity of circuit parameters can be
varied in synchronism, new design techniques are
possible. For example, Varinet RC networks permit the
control of signal transmission through a circuit without
affecting either the input or the output impedances. In
audio work, single-element tone controls that yield both
boost and cut of bass and treble and loudness controls
that very closely match the Fletcher-Munson
characteristics can be constructed at low costs. The
Type 50lVI Varinet RC network is a series RC device
that maintains a constant impedance while varying the
phase angle through 85 deg at 1 kHz. The Type 501V2
maintains a constant RC product while varying the
impedance over a 5-to-l ratio.

The Varinet RC network construction offers the
advantage of special tapers of both Rand C. Fixed
resistors and capacitors can be added where desired.
Sprague Technical Papers T.P.70-6 and T.P.70-12
provide additional construction and application
information for this new component. Copies are
available on request to the Technical Literature Service,
Sprague Electric Company, North Adams, Mass. 01247.

Electronic Object Detection System
The Seeing Aid is an experimental electronic travel

and object-detection aid designed primarily for use by
the blind. The device detects objects up to 15 ft away
with an infrared beam from a light-emitting diode
installed in a small tube mounted on an eyeglass frame.
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When an object is struck by the beam, some of the
infrared is reflected back to a sensitive receiver housed in
a tube on the other side of the glasses. The user is
informed about the presence of the object by a tone
heard through a thin plastic ear tube. Weighing only
3 oz, the Seeing Aid is said to be the smallest electronic
travel aid ever developed. The entire aid is mounted on
eyeglass frames, and there are no pocket-carried battery
or electronic packages.

Following tests with blind Ss, a second infrared beam
was added. By modulating both beams at different rates
and projecting each outward with some overlap, three
different audible signals will be available with each tone,
providing an indication of obstacle range. Final
development and testing of the improved aid is expected
by 1974.

The Seeing Aid is an independent development by
Forrest Mimms.

Forrest M. Mimms
6901 Zuni SE A-12
Albuquerque, N. Mex. 87108

Graphical Data Processing
Data retrieval of graphical information by means of

mechanical methods (e.g., ruler or grid) is slow and often
inaccurate. The Elograph coordinate sensor was
designed to overcome these deficiencies. The term
Elograph is derived from the phrase "electronic
graph" and implies the processingof graphical data with
an electronic method. The heart of the method is a
sensor that provides analog electrical signals to represent
X and Y coordinates independently. When a strip chart,
graph, or other information is placed on the Elograph
sensor and a selected point is probed with a stylus, two
analog electrical signals corresponding to Cartesian
coordinates are produced immediately. These are
digitized for direct reading, printout, or other
processing. Graphical data can be unplatted, digitized,
digitally displayed, tabulated, taped, and analyzed.

When the analog signals derived from the Elograph
sensor are supplied to an analog-to-digital converter, the
system becomes a graphical digitizer. In the desk
digitizer (Model EI02), the unit contains two digital
displays. each reading from -1999 to +1999, thus each
axis on a graph can be subdivided into 4,000 intervals.
The EI02 features a simple method of altering the scales
and of setting the coordinate zeros arbitrarily over the
sensor area.

The parallel BCD outputs of the Elograph
Model E102 can be serialized, formatted, and interfaced
to the ASR-33 Teletype. This system (Elograph
GDT-100) offers the following: the coordinates may be
typed on a roll of paper in table form with various
formats: punched paper tapes may be prepared to store
coordinates for future computer processing; and the
Teletype may be used to link remote data terminals with
central computers.

305



With the GDR-l00 system (£102 + X-Y plotter),
points may be picked from drawings, graphs, or maps
and replotted automatically on any desired scales (X and
Y scales may differ if desired) to prepare illustrations.

Finally, compressed graphs, often without suitable
scales, can be digitized quickly with the Desk Digitizer.
Researchers often read strip charts and other instrument
recordings even when data are plotted on inverted scales
(e.g.. intensity vs wavelength where wavelength runs
from 1,000 to 500 A). and the desk digitizer can be set
to read both intensity (Y coordinate) and wavelength (X
coordinate) directly from the digital display.
Independent rescaling of data or, in effect,
multiplication or division of the two scales by different
factors can be easily accomplished.

Prices: Model EI02 with sensor, dual digital readout,
and Type I stylus holder, $1,795: Model EI02B with
the same items plus parallel BCD output connector and
the capability of use with Datos Data Coupler to
Teletype. $1.945. The Elograph GDT·100, consistingof
the E102B, Datos Data Coupler, and ASR·33 Teletype is
$4.995.

Elographics, Inc.
P.O. Box 388
Oak Ridge, Tenn. 37830

Reptile Anesthesia
Anesthesia of cold-blooded animals poses problems

not encountered with mammals. Low metabolic rate
results in the prolonged duration of injectable anesthetic
drugs with consequent recovery periods of up to 48 h.
Hypothermia offers the advantage of quick recovery
upon rewarming to ambient temperature. For prolonged
surgi cal procedures to supplement hypothermia,
infiltration with local anesthetic should be considered.
Electroanesthesia should be ideal, at least theoretically,
because of rapid recovery and fast induction.
Unfortunately, few research reports are available. The
use of inhalation agents for larger reptiles such as the
alligator has had limited success without intubation and
vaporizers capable of delivering anesthetic vapors at low
gas flows.

Interested researchers are referred to an article by H.
W. Calderwood in the Journal of the American
Veterinarian Medical Association, 1971, 159,
1618-1625.

SIGSOC
SIGSOC is the Special Interest Group for Social and

Behavioral Science Computing. The organization has
over 500 members and publishes a quarterly bulletin
covering meeting announcements, literature reviews,
short technical papers, and other matters. Whenever
appropriate, SIGSOC develops a special session as part of
the formal program at major computer conferences.
Informal sessions are held in the evening during these
conferences to permit greater interaction between
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members. Meetings or technical sessions are planned
with other ACM (Association for Computing Machinery)
groups. Annual membership dues are 55 for ArM
members, 53 for ACM student members. and 56 for
non-Af'M members. The organization is a self-governing
group by approval of the ACM Council as of 1970,
following the establishment of a "social science
computing" committee in 1968. All interested parties
are invited to join. Address: SIGSOC, c/o ACM, 1133
Avenue of the Americas, New York, N.Y. 10036.

Data General
Data General (NOVA and SUPERNOVA

minicomputer) recently delivered its 4,000th computer.

BRS/LVE Mini Catalog
The BRS/LVE Division of Tech Serv, Inc., announces

the issuance of a new 72-page mini catalog describing the
company's line of over 600 instruments and devices for
use in psychological research, medical, and life science
laboratories.

BRS/LVE
P.O. Box 2507
Lehigh Valley, Pa. 18001

A Simple Tissue-Washer for Histological Procedures
(Submitted by R. P. Plunkett. Department of

Psychology, University ofNatal, Pietermartizburg, Natal,
South Africa.]

Histological procedures which require the outward
diffusion of chemicals from tissue slabs may be
facilitated by the construction of a simple, inexpensive
tissue-washer. It is particularly useful in
neuropsychological work on small animals in which it is
essential to maintain the identity of each brain specimen
and in which the tissue slabs are relatively large. The
apparatus used by the author handles six specimens at a
time, but the number is flexible, depending on apparatus
size for a given tissue size.

The apparatus consists of a cylindrical water
container, 10 cm deep and 16 cm in diam. A Perspex
disk, 15 em in diam and with six 3·cm holes cut at equal
distances just within the circumference, is pivoted on a
brass pivot bearing to enable easy rotation of the disk.
Six plastic tissue containers in the shape of truncated
cones, with a narrow flange around the upper rim and
the bottom replaced with nylon mesh, are inserted into
the holes of the Perspex disk. The water inlet consists of
a Perspex rod, 1 ern in diam, with a blind hole drilled
along its length and meeting another blind hole drilled
perpendicularly to it. The outlet is a Perspex tube on the
opposite side of the water container and located so that
water is maintained at a level just covering the disk (see
Fig. I).

To prevent the possibility of tissue slabs being washed
out of the tissue containers, another Perspex disk,
identical to the first, but with nylon mesh secured over
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Fig. 1. A schematic diagram of the tissue-washer in cross
section.

the holes, is placed over the first disk and held in
position by a brass nail passing through a small hole
drilled through both disks.

The inlet is connected to a water supply via a rubber
tube. The inlet hole should be adjusted so that it is
located below the centers of the rotating tissue
containers. Further, the angle of the hole should be
adjusted so that the jet of water from it causes the disk
to rotate. In this way, the apparatus functions to
circulate clean water into each tissue container as it
passes over the inlet.

Recording Infrequently Occurring Events Over Long
Time Periods

(Submitted by Jonathan Vaughan and Arthur A.
Stone, Hamilton College, Clinton, N. Y. 13323.)

Many laboratories use one of several commercially
available multipen event recorders (e.g., Esterline-Angus,
Indianapolis, Ind.; Ralph Gerbrands Co., Arlington,
Mass.) to record from 4 to 20 discrete events as a
function of time. The recording paper is pulled at a
constant speed under a row of ink-writing pens. When a
barpress or some other event occurs, the appropriate pen
is momentarily displaced by a solenoid, making a "pip"
on the baseline for that event. The time of occurrence of
each event can be read from the longitudinal position of
the pip on the paper. The rate at which the paper is
pulled through the apparatus can be varied by
substituting gears on the drive motor. Events may be
recorded with high accuracy by using fast paper speeds,
but this may be impractical if the number of events is
small relative to the length of the recording session. On

the other hand, slower speeds may make it impossible to
distinguish individual events. To illustrate the E's
dilemma in a situation where occasional bursts of fast
responding must be resolved in a long session: if a
separation of 0.05 in. (1.3 mm) is required to make pips
distinguishable, and events may occur up to 2/sec during
bursts, 300 ft of recording paper would be produced
during a 10·h session. Measuring and encoding the data
from such a record becomes a major task.

We have recently recorded a rat's operant level of
barpressing in a two-bar chamber over long (10-h)
sessions, using an event recorder. To compress the data
into a more manageable form, we have found it
convenient to encode the time of occurrence of each
response in a manner which requires that the paper move
a fraction of the session's time. One of the pens (pen 3,
Fig. 1) is used to record time by making a pip at fixed
time intervals (60 sec) under the control of an electronic
timer (Grason-Stadler EllOH) and a relay to interrupt
the motor's ac supply. As each pip is made, the paper is
advanced 0.05 in. by momentarily energizing the drive
motor. Because of the inertia of the drive motor of the
Esterline Angus AW 20·channel recorder, a O.l5·sec
engagement of the motor's ac supply serves to move the
paper 0.05 in. with gears for a nominal paper speed of
0.2 in./sec. Since elapsed time is indicated by the
number of pips made by Pen 3 of the recorder, the
amount of paper movement per pip need not be
accurately regulated.

Instantaneous experimental events such as barpresses
are recorded in similar fashion. The appropriate pen is
momentarily displaced to make a pip, and the paper
drive unit is again momentarily engaged to move the
paper 0.05 in.

The record that results from a typical 7·min period of
an experimental session is shown in Fig. 2. This record is
interpreted as follows: There are no responses during the
first 3 min of the period (the time marker is
uninterrupted). During the fourth minute, five responses
occurred in Bar A and two on Bar B. During the seventh
minute, one response occurred on Bar B.

The present recording method resolves events
separated by at least 0.5 sec and encodes the time of
occurrence of an event to the nearest minute. Finer
temporal accuracy could be obtained by increasing the
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Fig. 1. Logic of the recording system. The occurrence of each
recorded event (barpress or time) advances the paper 0.05 in.

Fig. 2. A 7-min segment of an experimental session. Seven
responses were made during Min 4, and one during Min 7.
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rate of the time marker by starting the paper when a
response pip is made, and moving it until the next time
pip occurs.

Experimental periods such as stimulus presentations
can be recorded by displacing a pen for the duration of
the period. However, unambiguous assignment of events
to the appropriate time period would require that the
paper be moved slightly at the onset and offset of the
experimental period.

Conference on Use of On-Line Computers
The Third National Conference on the Use of On-Line

Computers in Psychology has been scheduled for
October 31, 1973, prior to the Psychonomic Society
meetings November 1-3. The Conference will be held at
S1. Louis University, Donald Tepas presiding. Persons
interested in submitting papers or suggesting symposia
should contact Peter G. Polson, Computer Laboratory
for Instruction in Psychological Research, University of
Colorado, Boulder, Colorado 80302.

Computer Program Abstracts/Algorithms
Computer program abstracts/algorithms will now be

published in this Journal. Individuals interested in
submitting such information should forward an original
plus two copies of the typed material to the Editor. With
acceptable copy, publication lag should not exceed 8-12
weeks.

Notes

A decision rule for deleting descriptors
in naturalistic observational studies

of behavior

PATRICK R. HARRISON*
University of Tennessee, Knoxville, Tennessee 37916

Recent work in child ethology has emphasized
exhaustive descriptive studies of behavior. The concepts
used as stimulus sets for counting have explicit reference
to movements, postures, gestures, and expressions. T?ese
descriptive studies have generated a new set of questions
concerning the construction and analysis of descriptive
data sets. One of these questions concerns the
assessment of interrater reliability. Some descriptors
occur with such low frequency that an independent
assessment of interrater reliability cannot be made. It is
also clear that as the number of descriptors used in a
particular study increases it becomes less feasible to
independently assess interrater reliability ~or each
descriptor. It is suggested that the average mterrater
reliability coefficient can be used to generate rules for
systematically dealing with these problems.

*Requests for reprints should be sent to Patrick R. Harrison,
who is now at Hope College, Holland, Michigan 4942~. The
author gratefully acknowledges the comments and suggestions of
J. Revriierse in the preparation of this paper.
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An initial step in observational studies such as those
done by the child ethologists (Jones, 1972; McGrew,
1972) is to construct a preliminary classification system
consisting of a limited number of unordered categories
of behavior, such as locomotion, each with a
comprehensive set of descriptors, such as walk, run, and
skip. A critical problem in refining this preliminary
classification system is the assessment of interrater
rellability.!

The probability of occurrence of some descriptors
may be quite low, making impossible an independent
assessment of interrater reliability. As McGrew stated,
"Thirty patterns [descriptors] could not be assigned
coefficients, in most cases because of infrequent
occurrence. [An arbitrarily chosen minimum of seven
recorded instances was required for computing a
coefficient] [1972, p. 38]." It is also patently clear that
as the number of descriptors used in an observational
study increases, it becomes less and less feasible to
calculate an interrater reliability coefficient for every
descriptor.

This paper proposes a quantitative decision rule that
relates the average interrater reliability for the
descriptors under each major category to their
proportion of occurrence such that raw frequency
count alone is not used as a basis for the inclusion or
exclusion of a descriptor.

The decision rule is based on Fisher's Z formula
(Steele & Torrie, 1960, pp. 189,452). Utilizing a version
of his formula:

and solving for n, we have:

Z2 + 3

Constructing the rule requires converting the average
interrater reliability coefficient (r) for the descriptors
under each category, for a null hypothesis (Po) and for a
significant level (0:) into Fisher Z scores.

Selecting a value for 0: is usually done by convention.
Assume that we are interested in testing significance at
the .05 level of confidence. We can then replace 0: by
Z == 1.96. Rewriting our equation, we have:

n == (1.96)2 +3/(Zpo - Zr)2 ,

== 6.842/(Zpo - Zr)2 .

Selection of Po is often arbitrary in the sense that it is
conventional to uncritically use Po == .00. Such an
approach fails to account for both the idiosyncrasies and
consequences of a particular study. A more critical
procedure for establishing Po requires that we establish a
baseline value for the coefficients we expect to find in a
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