
























































































































































































































































































































































COST AND USE

Percent
NAME OF Average Floor Space [Air Cond. Good
COMPUTER Monthly Rental Rental Range One-Sum Price Range Power — 8q. Ft. |~ Tons Time
Univac 1107 $50, 000 $40, 000-$60, 000 $1, 800, 000-$2, 700, 000 93KVA 1200 18
— Scientific, real-time, business. ALGOL, FORTRAN compilers.
Univac File Com- $15, 000 $8, 000-$21, 000 $384, 000-$1, 108, 000 75KVA 1400 60
puter I — Scientific, real-time, business. FLAP assembly system.
Univac File Com- — SEE Univac File Computer I
puter II
Univac Larc $135, 000 $135, 000 and up $7, 000, 000 and up 350KVA 3000 90

— Scientific, business, real-time. Second computer unit can be added. SAL assembly.

Univac SS 80/90 $8, 000

15KVA 800 4

— Scientific and business. Extra units easily added. Assembly programs; COBOL, SOUP II, UNITRAN,
PROGENY compilers. STEP is a modular version of the Solid State 80/90, for users not requiring a

full system.

by FRANCIS J. MURRAY Designed for scientifically-trained indi-

viduals in every field, this exhaustive work reflects the vital contribution
of mathematical machines to science and technology.

VOLUME | giscusses the basic principles of digital computers, stressing
fundamental ideas rather than engineering detail. It considers such devices
as registers, counters, adding machines, automatic calculators, punched
card machines and automatic sequence calculators.

VOLUME 1l examines three categories of machines which use the prin-
cipal of analogy. Continuous computers and true analogs are covered in
the first two parts, while the third presents procedures and designs per-
mitting relatively simple devices to accomplish advanced computations.

Vol. I, $12.50; Vol. II, $17.50; The set, $30.00

At all QPCOLUMBIA UNIVERSITY PRESS

bookstores 2960 Broadway, New York 27, N. Y.
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SUPPLEMENT

(Information received too late to be included in the table)

L-3060 / Librascope Division, General Precision Inc.,

Glendale, Calif, / INTERNAL CHARACTERISTICS:
solid state, 48 bit binary word, 32, 768 words of core
storage, with access time of . 75u, per computer.
Optional version of core memory with 2u access time.
ADD, 2u; MULT, 9u; DIV, 6-24u. ADD time increased
to 5u with slower memory. Random access disk mem-
ory of 750K words with access time of 17m. 103 single-
address instructions. 63 index registers. Indirect ad-
dressing and floating point arithmetic. The system is
designed on a modular basis; 8, 192 words of core
storage (. 75u access) are available as a shared memory
between interconnected computers. Priority interrupt
feature. Automatic error detection. / INPUT AND
OUTPUT: magnetic tape speed, 41, 625 characters

per second, 960K words per reel. Read 800 cards per
minute, punch 250 cards per minute. 132 characters
per line printer prints at 1000 lines per minute. Capa-
city to handle real-time command and control peripheral
equipment. / COST AND USE: 156 KW power require-
ments. Scientific, business, and real-time. Multiple
computers permit problem sharing.
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SURVEY OF COMMERCIAL
ANALOG COMPUTERS

Neil Macdonald
Assistant Editor
Computers and Automation

Following is a survey of commercial analog com-
puters, based on returns from a current mailing and
information previously published in "Computers and
Automation". The editors will be glad to receive any
additional entries, corrections, or comments for pub-

lishing in an early issue of "Computers and Automation'.

Nearly all the abbreviations used in these sum-
maries are like those used in a telephone book — con-
tractions of words of such a kind that the words can be
easily guessed, especially if the reader refers to the
survey form summarized. "*C' means '‘checked by
the organization'; "61' means "in 1961", etc.

REPLY FORM (may be copied on any sheet of paper)
1. Name of Analog Computer:
2. Typical field(s) of application: ( )Scientific
( )Business ( )Real-time ( )Not real-time
( )Other (please describe)

3. Accuracy of numerical information the machine
will take in and put out, in number of significant
figures: ( )2 ( )3 ( )4 ( )5 ( )Other (please
describe)

4. Number of physical variables that the machine can
store at one time:

5. Number of units in the computer for performing
mathematical operations (OK to give maximum in
largest existing installation): a. Adders:

b. Multipliers: c. Integrators:
d. Arbitrary functions: e. Branching
operations: f. Other (please explain):

6. Programming: a. Automatic programming of new
problem when a problem changes? ( )Yes ( )No
b, Typical amount of time needed to change from
one program to another:

7. Input-Output: a method of giving information or
problems to the machine:

8. Reliability: a. Automatic checking? ( )Yes
( )No b. Typical operating percent (good time
DIVIDED BY attempted-to-run time): %

9. Price range: a. One sum: between $ and
$ b. Monthly rental: between $
and $

11. Any remarks?

This data supplied by:

Title Date
Organization
Address
When filled in, please send this form to COMPUTERS
AND AUTOMATION, Berkeley Enterprises, Inc., 815
Washington St., Newtonville 60, Mass.

AN/ASN-15 Navigational System / for aircraft prob-
lems / ACCUR: 5 signif figures / CAPAC: store 5
variables / ADDERS: 3 / MULT: 0/ INTEGRA-
TORS: 1/ ARBIT FUNCT: 22/ PRGMG CHANGE-
OVER: 5 min / IN-OUT: manual dial settings /
RELIAB: no autom checking; operg ratio, 100% /
sale $20, 000 to $100, 000 / sold or rented, 3; on or-
der, 3 / Waldorf Instrument Co., Wolf Hill Rd.,
Huntington, N,Y. / *C 58

Card Programmed Diode Function Generator / for
scientific problems, real-time or not / ACCUR:

4 signif figures / CAPAC: store Y = F(X) physical
variables / LARGST INSTLN: function generators,
75 / no autom prgmg of a new problem when the
problem changes; 10 second changeover / IN-OUT:
punched card / RELIAB: no autom checkg; operg
ratio, 99.95% / sale, $3000 to $225, 000 / This is
the only function generator allowing most instlns to
program non-linear functions as rapidly as the re-
movable patch panel allows them to program the re-
mainder of the computer / General Computers, Inc.,
9000 W. Pico Blvd., Los Angeles 35, Calif. / *C 61

Desired Generation Computer / for electric power util-
ities problems / ACCUR: 2 signif figures / CAPAC:
store 1000 variables (actually no limit) / ADDERS:
10 / MULT: 4 / INTEGRATORS: 4 / ARBIT FUNCT:
square, square root / PRGMG CHANGEOVER: 1 to
15 min / IN-OUT: AC-voltages / RELIAB: has
autom checking; operg ratio 95% / sale $50, 000 to
$500, 000 / sold or rented, 2; on order, 7 / Tied
into automatic process control directly / Leeds &
Northrup Co., 4901 Stenton Ave., Philadelphia 44,
Pa. / *C 58

10. Sales: a: Number sold or rented: H
b. Number on order:

DIAN 60, 120, 180, etc. / for scientific problems, real-
time or not / ACCUR: 5 signif figures / CAPAC: store
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200 physical variables or more / LARGST INSTLN:
450 adders, 70 multipliers, 200 integrators, 200 to
300 branching operations, also function generators
(noise generators) / autom prgmg of a new problem
when a problem changes; time needed depends on
size of problem — from a few minutes to an hour /
IN-OUT: function generators, input-output tables,
noise generators / RELIAB: has autom checkg;
operg ratio, 99% to 100% / prices available on spe-
cific request / Dian Laboratories, Inc., 611 Broad-
way, New York 10, N.Y. / *C 61

Direct Analog Computer / for scientific problems, not

real-time and other (design projects in heat transfer,
static stress analysis, vibration, aeroelasticity) /
ACCUR: 3 signif figures / CAPAC: store 50 to 200
physical variables / LARGST INSTLN: 40 multi-
pliers; 100 amplifiers, each of which may be adder,
integrator, or current generator; 150 inductors;
200 capacitors; 200 resistors; 200 transformers;
decade-set, passive elements employed in simula-
tion of physical systems by means of passive-ele-
ment networks / no autom prgmg of a new problem
when the problem changes; 2 days to convert entire
computer from one problem to another, and make
all checks / IN-OUT: Input — parameters: decade
settings, potentiometers; variables: function gene-
rators, switching eqpmt, oscillators. Output —
transient: oscilloscope, camera, graphic level re-
corder; steady state: digital volt meter, autom
printer / RELIAB: has autom checkg / sale,

$150, 000 to $750, 000 / sold or rented, 10 / Com-
puter is used for modeling complicated physical
systems (thermal and mechanical). Simulation is
rapid, with representation over the frequency range
50 to 2000 cycles per sec / Computer Engineering
Associates, 350 N. Halstead, Pasadena, Calif. /

C *61

Donner 3100 / scientific; real-time or not / ACCUR:

3 signif figures / CAPAC: store 15 variables /
ADDERS: 15/ MULT: 6 / INTEGRATORS: 15/
ARBIT FUNCT: 6 / PRGMG CHANGEOVER: 1
min / RELIAB: has autom checkg / sale, $12, 000
to $20, 000 / Donner Scientific Co., 888 Galindo St.,
Concord, Calif. / *C 59

Dystac @5800 Iterative Analog Computer / for scien-
tific problems, real-time and not, and other (gene-
ral purpose analog computer with digital capabili-
ties) / ACCUR: 4 signif figures / CAPAC: store
34 variables / LARGST INSTLN: 18 adders, 30
multipliers, 34 integrators, 5 servos, 20 direct
function generators, 8 comparators / when the
problem changes, change patch boards, function
switches, and quadrant control / IN-OUT: manual
set, punch tape, card, digital, etc. / RELIAB:

has autom checkg; operg ratio, 95% / sale, $20, 000
to $100, 000; rental, $2000 to $20, 000 / sold or
rented, 14; on order, 8 / Computer Systems, Inc.,
Culver Rd., Monmouth Junction, N, J, / *C 61

EASE (Electronic Analog Simulating Equipment), 1100

Series / scientific; real-time and other (on-line
hardware) / ACCUR: 4 signif figures / CAPAC:
store 450 variables / ADDERS: 96 / MULT: 138 /
INTEGRATORS: 96 / ARBIT FUNCT: 40 / 28 elec-
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tronic sine generators, 450 coefficient potentio-
meters / PRGMG: autom changeover, 10 min / IN-
OUT: "DO/IT" (Digital Output-Input Translator),
patchboard, and paper tape; also direct pushbutton
entry / RELIAB: has autom checkg; operg ratio
90-95% / sale, $10, 000 to $450, 000; rental, $500 to
$13, 500 per mo / sold, 100 / Beckman Instruments,
Inc., Berkeley Division, 2200 Wright Ave., Rich-
mond 3, Calif / *C 59

Electronic Associates 221R / scientific; real-time or

not / ACCUR: 4 signif figures / CAPAC: store 20
variables / ADDERS: 27 / MULT: 30 / INTEGRA-
TORS: 18 / ARBIT FUNCT: 30 / Other: resolvers
and fixed function generators also avail / PRGMG
CHANGEOVER: 10 min / IN-OUT: patch panel /
RELIAB: has autom checkg; operg ratio, 90% /
sale, $16, 850 to $120, 000 / sold or rented, 15 /

a medium-to-large, 0.01%, general purpose analog
computer / Electronic Associates, Inc., North
Long Branch, N, J, / *C 59

Electronic Associates 231R / scientific; real-time or

not / ACCUR: 4 signif figures / CAPAC: store 30
variables / ADDERS: 45/ MULT: 50 / INTEGRA-
TORS: 30/ ARBIT FUNCT: 50 / Other: resolvers
and fixed function generators also avail / PRGMG
CHANGEOVER: 10 min / IN-OUT: punched paper
tape and patch panel / RELIAB: has autom checkg;
operg ratio, 90% / sale, $20, 000 to $250, 000 / sold
or rented, 150 / a medium-~to-large . 01% general
purpose analog computer / Electronic Associates,
Inc., North Long Branch, N.dJ. / *C 59

Electronic Associates TR-10 / scientific; real-time or

not real-time / ACCUR: 3 signif figures / CAPAC:
store 8 to 12 variables / ADDERS: 12 / MULT: 9
/ INTEGRATORS: 10 / ARBIT FUNCT: 9 / Other:
resolvers and fixed function generators also avail
/ PRGMG: no autom changeover ; 15 min change-
over time / IN-OUT: patch panel / RELIAB: has
autom checkg; operg ratio, 90% / sale, $3750 to
$10, 000 / sold or rented, 10 / a small, transistor-
ized, desk-top, 0.1%, general purpose analog com-
puter / Electronic Associates, Inc., North Long
Branch, N, J. / *C 59

ESIAC / for scientific problems, not real-time and

other (operates in frequency domain; used in feed-
back system design) / ACCUR: 2 signif figures /
CAPAC: store 50 physical variables / computer is
a potential field analog of a unique design / when
the problem changes, time needed to change pro-
gram normally 15 minutes / IN-OUT: uses direct
pole-zero prgmg, plots root loci on graph paper /
RELIAB: no autom checkg / sale, $9800; rent,
$350 to $600 / sold or rented, 15; on order, 2 /
Electro Scientific Industries, 7524 S.W. Macadam
Av., Portland, Ore. / *C 61

Gravity Analogue Computer / for scientific problems

and potential field studies / ACCUR: 3 signif figures
/ CAPAC: store 1 variable / UNITS: optical sys-
tem, 1 unit / PRGMG CHANGEOVER: 3-5 min /
IN-OUT: shaded drawings to scale / RELIAB: no
autom checkg; operg ratio, 95% / sale $2000 / sold
or rented, 5; on order, 1 / Instrument uses opaque
plate with light openings arranged accord to the
(Please turn to page 124)
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SURVEY OF
SPECIAL PURPOSE COMPUTERS
AND DATA PROCESSORS

Neil Macdonald
Assistant Editor
Computers and Automation

Besides general purpose digital and analog com-

puters, there are special purpose computers. Examples

of them are:

Travel reservations machines

Simulators

Automatic training devices

Spectroscopic analysis equipment

Process industry plant flow analyzers
Geophysical seismic readers and profile plotters
Digital differential analyzers

Automatic bookkeeping machines
Information retrieval systems

Power company network analyzers
Airborne digital computers

Flight control computers

Machine tool control systems

Automatic elevator control systems
Remote control telemetering systems
Telemetered data reduction systems
Automatic graph readers

Air traffic control computers

Early warning analysis and response systems
Fire control computers

Automobile traffic light controllers
Automatic railway traffic controllers
Automatic data sampling systems
File-searching machines

Inventory machines

Automatic navigating systems

Character reading and recognizing systems
Telephone message accounting systems
Test scoring machines

Programmable electric typewriters

Following is a roster of organizations making
special purpose computers and a description of their
computers. The responses are reported in relation to
the following reply form,

SURVEY OF SPECIAL PURPOSE COMPUTERS and
DATA PROCESSORS — REPLY SHEET

1. Bricf description of the types of special purpose

computers and data processors that you currently mar-
ket?
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Type Purpose Price Range

(attach more paper if needed)
2. In your opinion which types of these machines will
become the most important, will represent the largest
growth areas, for our industry in the next few years?

3. a) Do you also supply general purpose computers
and data processors?
b) If so, what would be your estimate of the ap-
proximate percent of your special purpose machines
produced to all your data-handling machines produced?

%.

4. Any remarks?

5. Number of employees?

6. Year established?

Filled in by Title
Date
Organization
Address

Any additions, corrections and comments are
welcome.

Aeronutronic Systems, Inc., a subsidiary of Ford
Motor Co., 2701 Halliday St., Santa Ana, Calif. /
SPEC PUR: 100%: FLIDEN, a Flight Data Entry
Device, to organize and enter messages to an air
traffic control computer; its applications include:
remote data entry, inventory control, air traffic
control, customer account maintenance, scheduling,
communications message screening, electronic file
inquiry. Digital System Simulator (about $18, 500)
for direct simulation of digital systems, direct
check of reduction of logical equations, study of
systems operation prior to construction, aid for
studying alternate logical designs / LARGEST
GROWTH AREA: FLIDEN Data Entry Device /
GEN PUR: 0/ Ms(200) Se(1956) / *C 58
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Aircraft Armaments, Inc., Cockeysville, Md. / SPEC
PUR: Custom design, development, and manufac-
ture of special purpose computers for training de-
vices and simulation systems / *C 61

Alleghany Instrument Co., Inc., 1091 Wills Mountain,
Cumberland, Md. / SPEC PUR: 100%: K-7 Error
Computer (simulator) for computing errors in wire
strain gage transducer systems ($4, 000); K-1, K-2,
K-4 Ballistic Computers, employed to study nonre-
current phenomena; integrates electronically, re-
cords peak values, records action time, records
delay time, presentation is digital / Ms(100) Se
(1952)/ *C 58

Armour Research Foundation, Electrical Engrg Re~
search Dept., Computer Systems Section, Illinois
Inst. of Technology, Technology Center, Chicago
16, IlI. / RESEARCH AND DEVELOPMENT IN:
an electronic calculator using cold cathode tubes;

a complete order system computer using magnetic
cards; a data storage and computing system to in-
ventory a tank farm; arithmetic units for billing

and accounting systems; a hybrid data processor
which (1) takes in statistical information on trips

by individuals in a metropolitan area, recorded
serially on magnetic tape, and (2) puts out integra-
ted pictorial maps, using photographs of a precision
cathode ray tube, showing traffic density for various
selections of the input data / Ls(1250) Me(1937)

/ *C 58

The Austin Co., Special Devices Division, 76 9th Ave.,
New York 11, N.Y, / SPEC PUR: Custom engin-
eered automatic control systems; sonar simulator
for submarine attack trainer; data processing sys-
tem that senses input information from an automa-
tic profile milling machine, computes chip loads,
and automatically varies the angular velocity of the
work spindles to produce a uniform chip load; com-
puter and control center for machine tool control;
color scanner for automatic production of color
separation negatives; Weather Information Tele-
meter System (WITS), to sense and record weather
information and automatically transmit local con-
ditions by teletype or microwave / GEN PUR: none
/ Ms(Division 150, company 25, 000) Me(division
1943, company 1878) / *C 58

Automation Management, Inc., 25 Brigham St., West-
boro, Mass. / SPEC PUR: 100%: Sampling per-
formance computer to compute and record efficiency
of a machine during a short period of time ($490).
Cumulative performance computer to compute and
record the efficiency of a machine since the begin-
ning of its run ($490) / LARGEST GROWTH AREA:
centralized automatic production and cost control /
GEN PUR: none / Ss(3) Se(1955) / *C 61

Bailey Meter Co., 29801 Euclid Ave., Wickliffe, Ohio
/ SPEC PUR: 100%: Bailey 755 system, for auto-
mation of power plants / GEN PUR: none / Ls(1500)
Se(1960) / *C 61

Beckman Instruments, Inc., Systems Div., 325 N.
Muller Ave., Anaheim, Calif. / SPEC PUR:; 90%:
Type 123 Data Logger, recording and giving alarms
for process variables, 100 points ($40, 000 to
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$50, 000); Type 112 Data Processing Computer, re-
cording, computing, alarming, process variables,
50 to 1000 points ($100, 000 to $300, 000); Type 210
Data Processor (Hi-Speed) processing data prior
to computer ($50, 000 to $300, 000); Low Speed Data
Processors for process industry instrumentation
and control ($80, 000 to $200, 000); Telemetered
Data Reduction System, recording telemetered data
on aircraft and missile flight on magnetic tape or
cards ($50, 000 to $200, 000); Missile Checkout Sys-
tems, Hi-Speed scanning and alarming of missile
electronics ($10, 000 to $100, 000); Tachometer
Systems, recording and monitoring engine speeds,
etc., ($10, 000 to $100, 000) / LARGEST GROWTH
AREA: missile checkout systems, high speed data
processors, standard data loggers (Type 123) /
GEN PUR: 10% / Ms(300) Se(1955 as a division) /
*C 58

Bendix Corp., Fisher Bldg., Detroit, Mich. / SPEC

PUR: 60%: Flight system simulators (three-axis
flight tables) for simulation of missiles, aircraft,
etc. ($200, 000 to $600, 000). Digital differential
analyzers for engineering computation ($13, 700,
attachment to G-15 computer). Flight control com-
puters for missiles and aircraft. Machine tool con-
trol systems using continuous path control as in
milling ($65, 000, complete 3-axis system). Auto-
matic navigating systems for aircraft. Air data
computers to process raw sensor data to compute
Mach No., etc. Reactor simulators for use in de-
sign / GEN PUR: 40% / Ls(48, 000) Me(1929) / *C 58

Bendix Corp., Bendix Computer Div., 5630 Arbor Vitae

St., Los Angeles 45, Calif. / SPEC PUR: 12%: Dig-
ital differential analyzer for solution of equations
($13,700). Accessory to the Bendix G-15 general
purpose digital computer ($49, 500) / LARGEST
GROWTH AREA: process control, simulators / GEN
PUR: 88% / Ls(690) Se(1952) / *C 61

Bendix Corp., Industrial Controls Section, 21820 Wy-

oming, Detroit 37, Mich. / SPEC PUR: Machine tool
numerical control unit, to provide interpolation and
continuous path control to machine tools ($50, 000 to
$85, 000). G-15 D general purpose computer rendered
special purpose with AN-2 unit, to automatically pre-
pare machine control tape from blue print informa-
tion ($60, 000 to $70,000) / LARGEST GROWTH
AREA: numerical control unit / Ms(51, this division)
Se(1957, this division) / *C 58

Benson-Lehner Corp., 11930 West Olympic Blvd., Los

Angeles 64, Calif. / SPEC PUR: 25% Data Reduc-
tion Devices for film and oscillograph analysis

($10, 000 to $25, 000); Terrain Data Translators,
automatic processing of information from stereo-
graphic photographs ($7, 000 to $10, 000); Data Re-
trieval Machine, automatic look-up of microfilm re-
cords ($30, 000 to $150, 000); spectroscopic analysis
equipment; geophysical seismic readers and profile
plotters; automatic graph readers; file-searching
machines; inventory machines; programmable elec-
tric typewriters / LARGEST GROWTH AREA: Data
storage and retrieval equipment / GEN PUR: 75% /
Ms(250) Me(1950) / *C 58
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Burroughs Corp., Detroit, Mich. / SPEC PUR: B270
electronic data processing system, for expediting
and controlling the interchange of checks among U. S.
banks. Provides automatic proof and transit opera-
tions and converts on-us items to magnetic tapes for
computer processing. For automatic deposit analy-
sis and account reconciliation services (rental, $6165

to $8860 per month; sale, $252, 130 to $366,130) /*C 61
Computer Control Co., Inc., 983 Concord St., Framing-

ham, Mass. / SPEC PUR: 210 digital data converter
for translating data from (1) magnetic tape in Univac
II excess three code, (2) paper tape in Univac II ex-
cess three code, and (3) punched cards in IBM (Holl-
erith) 12 level code; receives data in any of these
three media and translates the data to the formats
of either of the other two media. High speed stored
program digital data processor for solving a wide
range of scientific, engineering, and statistical prob-
lems, which cannot be economically handled by large-
scale computers. DR-14 digital resolver for accur-
ate high speed conversion from Cartesian to Polar
to Cartesian coordinates. Universal tape to tape
converter for converting output data into a magnetic
tape with a format suitable for input to IBM 650 and
704, and Univac 1103A high-speed computers.
SPEC, Stored Program Educational Computer, pro-
viding a laboratory and classroom tool for education,
computation, and experimentation ($19, 818 to
$27,882) / GEN PUR: yes / Ms(260) Se(1953)/*C 61

Computer Systems, Inc., Culver Rd., Monmouth Junc-
tion, N.J. / SPEC PUR: 10%: Simulators for pro-
cess control ($20, 000 to $100, 000). Missile range
instrumentation for radar tracking ($15, 000 to
$250, 000). Linear programmer ($10, 000 to $75,000)
/ LARGEST GROWTH AREA: simulators / GEN
PUR: 90% / Ms(150) Me(1950) / *C 61

Control Data Corporation, 501 Park Ave., Minneapolis
4, Minn, / Production data recorder, which reads
punch cards, accepts automatic recording of time
and keyboard manual input, and produces punched
paper tape or punch cards, with automatic sequence
control, for control of in process inventory and
factory scheduling ($5500) / Ms(225) Se(1957) / *C 58

Curtiss Wright Corp., Electronics Div., Carlstadt,
N.J. / SPEC PUR: 100%: Analog AC and DC and
Digital Flight Simulators ($80, 000 to $1, 200, 000) /
Ls(1600) Me(1947) / *C 58

Delco Radio Div., General Motors Corp., 700 East
Firmin St., Kokomo, Ind. / SPEC PUR: 100%:
Spectral comparator computer for analyzing low
frequency spectra. Vernier velocity control com-
puter for missile guidance / GEN PUR: none /
Ls(approx. 4500) Me(1936) / *C 61

Dian Laboratories, Inc., 611 Broadway, New York 12,
N.Y. / SPEC PUR: 50%: Reactor simulator for
study of reactor kinetics; submarine dynamics simu-
lator and flight simulator for training of personnel;
process analyzer for automatic control of plants;
navigating system for automatic tracking of missiles.
Prices available on request / LARGEST GROWTH
AREA: all are becoming increasingly important /
GEN PUR: 50% / Ss(12) Se(1955) / *C 61
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Donner Scientific Co., 888 Galindo St., Concord, Calif.

/ SPEC PUR: 60%: nuclear reactor simulator

($25, 000); flight control computer for automatic
hovering of helicopter ($5500); fire control computer
using logarithmic computation ($5000) / LARGEST
GROWTH AREA: flight control devices, simulator
devices / GEN PUR: 40% / Ms(150) Se(1953) / *C 58

Dresser Electronics, 10201 Westheimer, Houston, Tex.

/ SPEC PUR: 100%: Analog computer (in process)
for chemical and refining, optimum control ($6000
to $14, 000) / GEN PUR: none / Ls(700) Me(1945)
/ *C 61

Epsco, Inc., 275 Massachusetts Ave., Cambridge 39,

Mass. / Data Transmission System (DT-800), pro-
viding transmission of highly accurate analog data
between remote locations with the ability to use
Class C or D telephone lines; Structure Analysis
Data Reduction System, used to gather and prepare
for computer analysis data from structure tests on
large sections of military missiles or air frames;
Telemetry Data Reduction System, for automatically
preparing telemetry data for analysis in a digital
computer; Addaverter Computer Linkage System for
linking an analog computer and a digital computer
into one integrated computational system for large-
scale simulation studies of a complete ballistic"
missile system; Petro-Chemical Data Acquisition
System, for gathering data for computer statistical
analysis of functions of various processing plants /
LARGEST GROWTH AREA: automatic control sys-
tems which in addition to receiving, recording, and
acting upon data, also serve as control loops to oper-
ate process machinery / Ls(1200) Se(1954) / *C 58,
61

Ferranti Electric Ltd., Electronics Div., Industry St.,

Mt. Dennis, Toronto 15, Canada, and elsewhere /
SPEC PUR: 90%: (1) Travel reservations and inven-
tory system for airline inventory with "Transactor"
for data input/output medium; (2) Post office mail
sorting system; (3) Early warning analysis and re-
sponse system; (4) Simulators for nuclear reactor
start-up and control; (5) Nuclear reactor control
systems; (6) "JANET" data communication system
(point to point, V. H. F., using forward scattering of
radio waves from meteor trails); (7) Ground Support
system for airborne digital computers; (8) Numerical
control of machine tools via (a) continuous tool-path
for tape controlled milling, or (b) discrete position-
ing for tape controlled drilling, boring and milling /
LARGEST GROWTH AREA: Reservations and in-
ventory control, numerical control of machine tools,
data communication / GEN PUR: 10% / Ms(150,
Electronics Div.; 600, all divisions) Me(1949) / *C 58

Fischer and Porter Co., Hatboro, Pa. / Analog computer

for calculating 11 operating guides in a petroleum re-
finery ($50, 000 to $100, 000). Series 1200 Data Re-
cording and Alarm Scanning System, for process in-
dustries ($30, 000 to $150, 000). Multiple Pressure
Read-out System, for simultaneous measurement of
many pressure readings in testing aircraft gas tur-
bines ($50, 000 to $200, 000). High Speed Pigital Re-
cording System, using analog to digital converters,
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for high speed sequential recording on magnetic
tape ($25, 000 to $100, 000) / LARGEST GROWTH
AREA: data logging and alarm scanning systems,
with digital recording systems, for general process
industry applications / Ls(1100) Me(1937) / *C 58

FMA, Inc., 142 Nevada St., El Segundo, Calif. /

SPEC PUR: FMA FileSearch for information stor-
age and retrieval / *C 61

Ford Instrument Co., Division of Sperry Rand Corp.,

3110 Thomson Ave., Long Island City 1, N. Y. /
Airborne digital computers, flight control comput-
ers, fire control computers, file-searching mach-
ines, inventory machines, automatic navigation sys-
tems, employee time control systems, cost control
systems, order control systems, rocket launching
computers, missile launching computers, harbor
plotting systems, missile control order computers,
ballistic cams (serving as precision memories for
ballistic data), land-based combat vehicle naviga-
tion systems, plotting systems, etc. / Ls(4000)
Le(1915) / *C 58

The Franklin Institute Laboratories for Research and

Development, Benj. Franklin Pkwy at 20 St., Phila-
delphia 3, Pa. / RESEARCH AND DEVELOPMENT
IN: a radar computer and data analysis system used
in studying the statistical characteristics of the
fluctuations of radar signals; data processing equip-
ment used in studying radio wave propagation pheno-
mena; a flight control simulator for the determina-
tion of ""describing functions' for the human pilot;

a ""Reactivity Computer' for nuclear reactor instru-
mentation systems; "The Sampled-Data Simulator
and Computer' (SADSAC), a new type of analog com-
puter for the solution of partial differential equations
/ Ms(350) Me(1946) / *C 58

General Automatics, Inc., 331 Alma St., Palo Alto,

Calif. / SPEC PUR: 100%: Automatic merchandis-
ing systems and automatic charge systems for auto-
matic handling of consumer credit purchases

($20, 000 to $200, 000). Automatic identity systems
for automatic general purpose identity establishment
($50, 000 to $500, 000). Automatic library systems
for automatic recording of subscription flow (approx.
$10, 000 per document). Automatic security systems
for plant protection ($5000 to $25, 000) / LARGEST
GROWTH AREA: automatic merchandising charge
systems / GEN PUR: none / Ss(15) Se(1953) / *C 61

General Dynamics/Electronics, Information Technology

Division, P.O. Box 2449, San Diego, Calif. / SPEC
PUR: 100%: Custom-made digital computers for
tracking, guidance, and scientific purposes /
LARGEST GROWTH AREA: high speed digital com-~
puters to solve higher mathematics in real time /
GEN PUR: none / Ls(600) Se(1955) / *C 61

General Electric Co., Light Military Electronics Dept.,
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French Rd., Utica, N,Y, / SPEC PUR: 100%: Fire
control for Polaris missile launching; missile guid-
ance for Polaris and Skybolt guidance; variable in-
crement for airborne central station computer; com-
puter-detector for W2F -1 airborne early warning;
missile launch for sidewinder missile launching;

and others /.LARGEST GROWTH AREA: missile

guidance / GEN PUR: none / Ls(6000, plus) Me
(1953) / *C 61
HRB-Singer, Inc., State College, Pa. / SPEC PUR:
100%: SEMA, inventory, distribution, table look-up
(magnetic drum), as memory attachment for IBM
punched card machines — 402, 407, 088, etc. —
(sale, $20, 000 to $40, 000; rental, $532 to $1100
per month). SIM, inventory (magnetic drum) for
retail, warehouse, etc., 2000 to 20, 000 words
($25, 000) / LARGEST GROWTH AREA: SEMA /
GEN PUR: none / Ls(900) Me(1946) / *C 61
Hughes Aircraft Company, Culver City, Calif. / SPEC
PUR: 100%: Digitair, Airborne Digital Computer,
for automatically controlling the routine functions
of flight, programmed fuel consumption, navigation,
search, and attack. Industrial Digital Control Sys-
tem, for automatic control of industrial operations
using machine tools operated from punched tapes
and controlled by transistorized digital computers /
Ls(30, 000) Me(1948) / *C 58
Industrial Nucleonics Corp., 650 Ackerman Rd., Col-
umbus 2, Ohio / SPEC PUR: 100%: Process control
center for computing statistical variance of selected
quantity or quality for multiple manufacturing pro-
cesses; analyzes efficiency of each process by com-
paring actual performance against a standard
($73, 000 to $100, 000). Quality control center, a
process control center without efficiency analyzer
($48, 000 to $75, 000). Portable process analyzer,
a single process quality control center ($18, 000) /
GEN PUR: none / Ms(450) Se(1950) / *C 61
Laboratory for Electronics, Computer Products Div.
141 Malden St., Boston 18, Mass. / SPEC PUR:
RASTAC, random access storage unit containing 1
to 35 magnetic file drums each storing about 1.7
million alphanumeric characters, able to be con-
nected to any large or medium size existing com-
mercial digital computer; ($200, 000 and up); RAS-
TAD, random access storage and display ($300, 000
and up); SM-1 and SM-2 data display systems
($16, 000 and up) / LARGEST GROWTH AREA:
random access storage and data display systems /
Le(1000 plus) Me(1945) / *C 58
Leeds and Northrup Co., 4901 Stenton Ave., Phila-
delphia 44, Pa. / SPEC PUR: 80%: Analog-auto-
matic dispatch computer to regulate power system
generation ($100, 000 to approx. $500, 000) / GEN
PUR: 20% / Ls(3000) Le(1898) / *C 61
Librascope Division, General Precision, Inc., Glen-
dale 1, Calif. / SPEC PUR: ASN-24 airborne digital
‘computer for aircraft navigation; missile and space-
vehicle guidance. Centaur digital guidance comput-
er for guidance of Centaur space craft. LIBRATROL
500 digital control computer for industrial control
($84, 500). LIBRATROL 1000 digital control com-
puter for industrial control ($97,400). Fire control
analog and digital computers for undersea and sur-
face fire control. CP-209 digital computer for air-
craft bombing and navigation. Central data proces-
sor (digital) for air traffic control / LARGEST
GROWTH AREA: all computers in this list / GEN
PUR: yes / Ls(5000) Me(1937) / *C 61
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Minneapolis-Honeywell Regulator Co., Industrial Pro-

ducts Group, Wayne and Windrim Aves., Philadel-
phia 44, Pa. / SPEC PUR: Nuclear reactor simu-
lator for training in nuclear reactor operation
(approx. $17,000). Thermal plant simulator to
solve nuclear design and operational problems;
training device for nuclear power plant operation
(approx. $21,000). Wave analyzer for data reduc-
tion ($17, 000 and up). Gas flow computer for meas-
uring gas flows and correcting to standard conditions
($4000). Analog-digital recorder-transcriber for
automatic data sampling ($30, 000 and up). BTU
meter for computing BTU formulain gas measure-
ments ($1800 and up). Remote control telemetering
system for telemetering and supervisory control
($500 and up). Fractionator reflex analog computer
for calculating amount of internal reflux in distilla-
tion column ($1600). Analog computer using B-con-
stant principle for economic dispatch of power sys-
tem generation ($25, 000 and up). Batch computers,
analog type, systems blending liquids, solids, slur-
ries. Special purpose analog computers for on-line
control. Honeywell 290 general purpose industrial
digital control computer for on-line data acquisition
and control / LARGEST GROWTH AREA: automatic
data sampling systems, analog-type batch computers
for systems blending liquids, solids or slurries; re-
mote control telemetering systems, special purpose
analog computers for on-line control / *C 61

George A. Philbrick Researches, Inc., 127 Clarendon

St., Boston, Mass. / SPEC PUR: General purpose
electronic analog computers components put togeth-
er by customers to make special purpose computers:
correlation computers; simulators for missiles, jet
planes, submarines, and other vehicles of all types;
in-line process control equipment; simulators for
nuclear power plants; Fourier analyzers; power
measuring and control equipment; frost penetration
computers; target simulators; computing instrumen-
tation / LARGEST GROWTH AREA: Computing in-
strumentation and control, analog linear program-
ming, training simulators / GEN PUR: yes / Ms
(under 500) Me(1947) / *C 58, 61

Philco Corp., Government & Industrial Group, Com-

puter Div., 3900 Welsh Rd., Willow Grove, Pa. /
SPEC PUR: 10% BASICPAC — general purpose
ficld data computer for military usage. C-3000
control computer, small scale, for use in process
control systems. Military computers for use in
space vehicles, aircraft, and other military pur-
poses, including simulation, automatic training
devices, information retrieval, airport and flight
control, traffic control, fire control, navigation,
etc. / LARGEST GROWTH AREA: special comput-
ers for the military and federal government / GEN
PUR: 90% / Ls(24,000) Le(1892, corporation;
1952, computer division) / *C 61

J.B. Rea Co., Inc., 1723 Cloverfield Blvd., Santa

Monica, Calif. / SPEC PUR: 50%: Readix Digital
Computer in scientific data logging systems

($130, 000). Reacon Analog-Digital Converter, used
as component in scientific data logging system

($11, 000) / Ms(230) Se(1951) / *C 58
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Remington Rand Univac Div., Sperry Rand Corb. ,

1902 West Minnehaha Ave., St. Paul, Minn. /
Mobile, high-speed, special purpose electronic
digital computer, with a display output consisting
of a projected and numerical presentation, for
controlling electronic warfare devices, mounted
on two 35 foot semi-trailers. The system is fixed
program, internal binary, serial, machine pro-
grammed to identify, filter, and process incoming
target data / Ls(1000) Me(1946) / *C 58

Rese Engineering, Inc., "A'" and Courtland Sts.,

Philadelphia 20, Pa. / SPEC PUR: 100%: Finda-
Fact, for data retrieval ($75, 000) / GEN PUR:
none / Ms(90) Se(1953) / *C 61

Royal McBee Corp., Westchester Ave., Port Chester,

N.Y. / LGP-30 digital computer applied by cus-
tomers for travel reservations, simulators, statis-
tical analysis, process industry plant flow analyzers,
machine tool control system for cutting irregularly
shaped gears / Ls(12, 000) Me(1946, computer
division) / *C 58

Sperry Gyroscope Co., Div. of Sperry Rand Corp.,

Great Neck, N.Y, / SPEC PUR: Miniature aero-
space digital computers for aircraft, missile and
space vehicle navigation, guidance and control.
Airborne logic computers for situation evaluation
and counter action. Flight control computers for
automatic pilot flight control systems for aircraft.
Automatic navigation systems for manned and un-
manned navigation and bombing systems. Early
warning analysis systems for national defense /
Ls(17, 000) Le(1910) / *C 61
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SURVEY OF COMMERCIAL ANALOG COMPUTERS
(Continued from page 118)

math of the problem. Problem is presented to in-
strument as drawing of varying opacity / Seismo-
graph Service Corp., Box 1590, Tulsa Okla./ *C 58

Philbrick K2, K3, K5, K7 / scientific, business; real-
time or not / ACCUR: 3 signif figures / CAPAC:
modular, therefore number of variables a function
of size / ADDERS: 50 / MULT: 12 / INTEGRA-
TORS: 80 / ARBIT FUNCT: 10 / BRANCHING
OPER: 20 / PRGMG CHANGEOVER: Possible in
some cases, 5 min to 1 hour / IN-OUT: Decade
coefficient and voltage settings / RELIAB: operg
ratio, 95% / sale, $350 to $220, 000 (typically) /
George A. Philbrick Researches, Inc., 127 Clar-
endon St., Boston, Mass. / *C 59

REAC : Reeves Electronic Analog Computer / for
scientific, business, process simulation, problems;
real-time and other / ACCUR: 4 signif figures /
LARGST INSTLN: 120 adders, 60 multipliers, 60
integrators, 300 invertors, 20 resolvers, 100 auxil
amplifiers / autom progmg of a new problem when
the problem changes, 5 min changeover / IN-OUT:
elec typewriter, tape / RELIAB: has autom checkg;
operg ratio, 95% / sale $100, 000 to $2, 000, 000 /
size of instln not limited by any design considera-
tions / Reeves Instrument Corp., Garden City,
N.Y. / *C 61

large simulations, and

computer applications, has a need for senior programming
system designers with direct experience in the design and

construction of programming system components.

, war gaming,
niques. Specific experience in the design of source languages,
adaptive programs, and the mechanization of heuristics, would

be particularly welcome.
We have developed and are using the CL-I programming

system, and we are now ready to build a more powerful one.
All qualified applicants will receive consideration for employment without

handling packages, monitors, supervisors, and similar tech-
regard to race, creed, color, or national origin.

This would include work on assemblers, compilers, string
Resumes to James L. Jenkins will be treated confidentially.

3600 M Street Northwest, Washington 7, D. C.

of programming systems

wanted: 'programming system designers
Technical Operations, Incorporated, working on the frontiers

- END -

S
O
A )
o
o
R
o
o
£
a
&
O
-
o
8
o
]
q
o
S
£
o
~

124 COMPUTERS and AUTOMATION for June, 1961



al

dIc

L5)

ROSTER OF ORGANIZATIONS
(Continued from page 41)
ton, Conn. / *C 61
Design and manufacture of magnetic storage drums.
All speeds and sizes delivered; coated or uncoated.
Design furnished to fit customer requirements /
RMSa Ms Me(1954) Ic
Wiancko Engineering Co. — name changed to Daystrom-
Wiancko Engineering Co., which see
John Wiley and Sons, Inc., 440 Park Ave. So., New York
16, N.Y. / MU 9-7630 / *C 61
Technical books / MSa Ms(300) Le(1807) Ic
Winchester Electronics Inc., 19 Willard Rd., Norwalk,
Conn. / *C 61
Precision electrical connectors and accessories /
MSa Ls Me(1941) Ic
Winsco Instruments & Controls Co., 11789 W, Pico Blvd.,
Los Angeles 64, Calif. / GR 8-4728 / *C 61
Modular industrial telemetry system, digital con-
verters, temperature sensing devices / Ma Ss(8)
Se(1960) DIc
Wolf Research and Development Corp., 462 Boylston St.,
Boston 16, Mass. / COmmonwealth 6-1960 / *C 61
Digital computer services / RC(computing services)a
Ms(150) Se(1959) DIc
Woods, Gordon & Co., 15 Wellington St. West, Toronto,
Ontario, Canada (also at Montreal, London, Calgary,
Vancouver) / EM 8-2751 / *C 61
Management consulting and system design / CPa
Ss(46) Le(1930) Ic
Wright Engineering Co., Inc., 180 E. California Blvd.,
Pasadena, Calif. / MUrray 1-8488 / *C 61
Shaft encoders; magnetic digital logic components
and systems; buffers and storage systems; data
display oscilloscopes, servo components; enclosures
and consoles, paper tape controllers / Sa Ss(14)
Se(1950) DAlc
Wright Line, 160 Gold Star Blvd., Worcester 6, Mass. /
SW 1-0931 / *C 61
Data processing accessory equipment and tape reel
handling and storage equipment / RMSCa Ms(300)
Me(1934) Ic

Z

Zator Company, 140-1/2 Mount Auburn St., Cambridge 38,
Mass. / TRowbridge 6-6776 / *C 61
Information retrieval research and artifical intel-
ligence research / RCa Ss(5) Me(1947) Ic
Zusc Kommandit-Gesellschaft, 4, Wehneberger St., Bad
Hersfeld, Hessen, Germany / — / *C 60
Electronic and relay digital computers, automatic
curve plotters, automatic machine activity recorder,
data processing equipment / RMSCa Ms(270) Me
(1949) Dc

COMPUTERS and AUTOMATION for June, 1961

OMEGA, a Washington branch of Technical Operations, Incorpo-
rated, now deeply engaged in the application of advanced mathe-
matical modeling to digital computer simulation of war for the
United States Air Force, has a number of appointments available:

wanted: senior problem solvers N

Senior scientists for individual or small-group research in support

of model-building activities anticipated years in advance.

Experienced model builders, with or without programming experi-

ence, to organize team efforts in modeling and simulation

programming,

Operations analysts for close liaison with Air Force officers in the

short-range solution of immediate problems.

Junior scientists with backgrounds in mathematics, computer

applications, operations research.

Resumes to James L. Jenkins will be treated confidentially.

All qualified applicants will receive consideration for employment without

regard to race, creed, color, or national origin.

3600 M Street Northwest, Washington 7, D. C.
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IBM. 1418 Optical
reads printed

Direct input to a computer without man-
ual keypunching—that’s how the 1418
dramatically boosts input speeds, and
raises over-all efficiency.
Typical example: in a job that normally
would call for 20,000 punched cards, the
1418 reduces 200 hours of keypunching
1BM 1401 ; g .
DATA PROCESSING ! and verifying to one hour of “reading.”
SYSTEM S The 1418 reads numerical data and marks
on bills, invoices, checks and other papers
at speeds up to 480 characters a second...
and up to 400 documents a minute.




7 -

Character Reader
numbers directly into the 1401 system

Reading is optical—no special inks re-
quired. Documents prepared on 407
accounting machines, 1403 printers, type-
writers equipped with IBM 407 type, or
credit imprinters with elongated 407 type,
are the “reading matter’” for the 1418.
Since your 1401 computer controls the
feeding of documents into the 1418 reader,
you can get either continuous or inter-
rupted feeding for special processing.

Depending on your needs, there are two
1418 models to select from. One has three

BLACK nad BLACK

TE ORI e Vamee Wawes ot moroe

stacking hoppers. For more complex sort-

ing jobs, there’s another with. thirteen .

which sorts documents either under 1401
control, or independently.

Optional features include: a second op-
tical reading station which permits two
lines to be read on a single pass; a mark
reading station for reading pen or pencil
marks optically.

For more facts about how the 1418 in-
creases the through-put of your 1401 Sys-
tem, call your IBM Representative.

DATA PROCESSING

®



AUTOMATIC COMPUTING MACHINERY
— LIST OF TYPES

(Cumulative, information as of May 1, 1961)

The purpose of this list is to report types
of machinery that may properly be considered
varieties of automatic computing or data process-
ing machinery.

Any comments, corrections, and proposed ad-
ditions or deletions will be welcome.

Accounting-bookkeeping machines, which take in
numbers through a keyboard, and print them on
a ledger sheet, but are controlled by "program
bars," which, according to the column in which
the number belongs, cause the number to enter
positively or negatively in any one of several
totaling counters, which can be optionally
printed or cleared.

Addressing machines, programmable, which take in
names and addresses, either on metal plates or
punch cards, and print the names and addresses
on envelopes, wrappers, etc., and which may be
controlled for selection and in other ways, by
notches, punched holes, and other signals, on
the plates or cards,

Air traffic control equipment (including ground
control approach equipment), which takes in
information about the location of aircraft in
flight and gives out information or control
signals for the guidance of the flight of the
aircraft.

Aircraft airborne computers, for automatically
controlling aircraft flight functions, pro-
gramming fuel consumption, navigating, search-
ing for targets, selecting target, and
attacking.

Aircraft ground computers, for radar tracking and
remote control of aircraft and anti-aircraft
devices,

Analog computers, which take in numerical in-
formation in the form of measurements of phys-
ical variables, perform mathematical and logi-
cal operations, are controlled by a program,
and give out numerical answers.

Analog-to-digital converters, which take in ana-
log measurements and give out digital numbers.

Astronomical-telescope-aiming equipment, which
adjusts the direction of a telescope in an
observatory so that it remains pointed at the
spot in the heavens which an astronomer in-
tends to study.

Automobile traffic light controllers, that take
in indications of the presence of motor cars
from the operation of treadles in the pave-~
ment or in other ways, and give out signals,
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according to a program of response to the
volume and density of traffic. .

Ballistic computers, which take in data on a
projectile as it is fired from a gun and make
computations.

Card-to-tape converters, which take in informa-
tion on punched cards, and put out corres-
ponding or edited information on punched
paper tape or on magnetic tape.

Character reading and recognizing systems, which
scan a printed letter or digit, photoelectri-
cally, optically, or magnetically, take in
data about points, lines, and shapes, send the
data through classifying circuits, identify
characters, and activate output devices ac-
cordingly.

Color scanners, for automatic production of color
separation negatives.

Correlation computers,

Data reduction systems, which take in large quan-
tities of observed data and reduce them to
small quantities of computed data.

Data sampling systems, which take in a continuous
voltage or other physical variables and give
out samples, perhaps once a second or perhaps
a thousand times a second; this machine may be
combined with an analog-to-digital converter,
so that the report on the sample is digital
not analog.

Desk calculating machines, including desk adding
machines, which may take in numbers to be add-
ed, subtracted, multiplied, and divided, and
put out results either shown in dials or
printed on paper tape; such machines store one
up to several numbers (but not many numbers)
at one time, and may store a simple program
such as automatic multiplication by controlled
repeated addition and shifting.

Differential analyzers, which take in information
specifying differential equations and boundary
conditions, and solve the equations.

Digital computers, which take in numerical, alph-
abetic, and other information in the form of
characters or patterns of yes-noes, etc., per-
form arithmetical and logical operations, are
controlled by a program, and put out informa-
tion in any form.

Digital-to-analog converters, which take in digi-
tal numbers and give out analog measurements.

Drafting machines, which take in information de-
scribing desired mechanical drawings and pro-
duce them to proper scale,

Early-warning systems, which detect by radar, in-
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frared, or other means aircraft or missiles,
distinguish friend from foe, determine flight
patterns, and provide responses.

Elevator control systems, which accept calls by
passengers, automatically control the movement
of cars, door opening, and closing, and econo-
mize travel and power.

Error detecting and counting systents.

Facsimile copying equipment, which scans a docu-
ment or picture with a phototube line by line
and reproduces it by making little dots with
a moving stylus or with an electric current
through electrosensitive paper.

File-searching machines, which take in an abstract
or a key in code, search for and find the ref-
crence alluded to, and provide a copy or other
indication of the reference.

Fire control equipment, that takes in indications
of targets from optical or radar perception
and puts out directions of bearing and eleva-
tion for aiming and time of firing for guns,
according to a program that calculates motion
of target, motion of the firing vehicle, prop-
erties of the air, etc.

Flight control computers —- SEE Navigating and
piloting systems for aircraft.

Flight simulators, which take in simulated condi-

tions of flight in airplanes, and the actions
of airplane crew members, and show the neces-

sary results, all for purposes of training
airplane crews.

Fourier analyzers, which take in complex wave
forms and analyze them into constituent wave
forms.

Game-playing machines, in which the machine will
play a game with a human being, either a
simple game such as tit-tat-toe or nim (which
have been built into special machines) or a
or a more complicated game such as checkers,
chess, or billiards (which have been pro-
grammed on large automatic digital computers).

Geophysical seismic readers and profile plotters.

Graph readers, which automatically take in the
positions of a graph or a curve on a sheet of
paper, and give out coordinates to a computer.

Information retrieval devices -- SEE File-search-
ing machines.

Inventory machines, which store as many as ten
thousand totals in an equal number of regis-
ters, and will add into, subtract from, clear,
and report the contents of any called-for
register,

Machine tool control equipment, which takes in a
program of instructions equivalent to a blue-
print, or a small size model, or the pattern
of operations of an expert machinist, and
controls a machine tool so that a piece of
material is shaped exactly in accordance with
the program.

Machine tool data processors, which sense input,
compute chip loads, and automatically vary
the angular velocity of the work spindle to
produce a uniform chip load.

Machine tool direction centers, which control
machine tools and compute their operations.
Machine tool tape producing machines, which auto-
matically prepare machine tool control tapes

from blueprint data.

Materials handling systems, which will move heavy
blocks, long rods, or other pieces of material
to or from stations and in or out of machines,
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while taking in indications furnished by the
locations of previous pieces of materials, the
availability of the machines, etc., all de-
pending on the program of control, (Example:
automobile engine block automatic machining
system)

Maze-solving machines, which will take in de-
scriptions of mazes or labyrinths and determ-
ine, by trial and error or in other ways, the
path to the goal,

Missile check-out computers, for examining, scan-
ning, and inspecting missiles and signalling
warnings.

Missile-control ground computers, for radar
tracking and remote control of missiles and
anti-missile devices.

Missile-control missile-borne computers, for is-
suing properly timed and conditioned commands
for the proper functioning of the missile.

Missile-launching computers, for controlling the
proper sequence of steps for the launching of
the missile.

Navigating and piloting systems for aircraft,
ships, and submarines which take in star posi-
tions, time, radio beam signals, inertial sig-
nals, motion of the air, etc.,, and deliver
steering directions.

Navigating systems for land-based combat vehicles.

Nuclear reactor simulators, for study and design.

Post office mail sorting systems.

Power company network analyzers, which take in
analog information about the resistances, in-
ductances, and capacitances of an electric
power plant's network of electrical lines and
loads, and enable the behavior of the system
to be calculated.

Printing devices of high speed, which take in
punched cards or magnectic tape and put out
printed information at rates from 600 to 2000
characters per second.

Process controllers, pneumatic, electronic, hy-
draulic, etc., for handling processes, which
take in indications of humidity, temperature,
pressure, volume, flow, liquid level, etc.,
and put out signals for changing positions of
valves, altering speeds of motors, turning
switches on and off, etc.

Process industry advanced control systems, for
handling connected or flowing materials, which
will take in indications of flow, temperature,
pressure, volume, liquid level, etc., and give
out the settings of valves, rollers, tension
arms, etc., depending on the program of control.

Process industry data processing systems, for re-
cording, information, checking conditions, and
signalling alarms.

Process industry plant flow analyzers.

Product assembly control systems, which take in
semi-finished materials, position them in work
stations, perform assembling operations on
them, and deliver units of products to shipping
stations. (Example: electronic component as-
sembly systems.)

Punch card machines, which sort, classify, list,
total, copy, print, and do many other kinds of
office work.

Railway tower signalling equipment, which for ex-
ample enables a large railroad terminal to
schedule trains in and out every 20 seconds
during rush hours with no accidents and almost
no delays.
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Railway centralized traffic controllers, that re-
member the locations, directions, and speed of
trains, optimize the allocation of track space
for fulfillment of scheduled train operations,
and provide signals therefor.

Random access file computers.

Remote control telemetering systems.

Robots or general purpose manipulating machines,
which make use of remote or stored signals
from a human operator and act them out in a
special environment, such as a heavily radio-
active chamber.

Sale recorders, also called point-of-sale record-
ers, which take in amount, type, and other in-
formation about sales of goods, and produce
records in machine language, which can later
be automatically analyzed and summarized by
punch card or computing equipment.

Spectroscopic analyzers, which vaporize a small
sample of material, analyze its spectrum, and
report the presence and the relative quanti-
ties of chemical elements and compounds in it.

Strategy machines, which enable military officers
in training to play war games and test strate-
gies, in which electronic devices automatically
apply attrition rates to the fighting forces
being used in the game, growth rates to the
industrial potential of the two sides, etc.

Tape-to-card converters, which take in informa-
tion on punched paper tape or on magnetic tape,
and put out corresponding or edited informa-
tion on punched cards.

Target simulators, which take in a program of in-
structions for the behavior of a target and
execute them,

Teaching machines (or programmed learning ma-
chines), which take in a sequence of items of
information for giving instruction and present
them successively to a student, promptly tell-
ing him whether his answer to each item is
right or wrong; the program may be simple or
complex, branching or not branching, etc.

Telemetering transmitting and receiving devices,
which enable a weather balloon or a missile to
transmit information detected by instruments
within it as it moves; the information is re-
corded usually on magnetic tape in such fash-
ion that it can later be used for computing
purposes.

Telephone equipment including switching, which
enables a subscriber to dial another subscrib-
er and be connected automatically.

Telephone message accounting systems, which re-
cord local and long distance telephone calls,
assign them to the proper subscriber's ac-
count, and compute and print the telephone
bills.

Terrain data translators, which automatically
process information from stereographic photo-
graphs.

Test-scoring machines, which take in a test paper
completed with a pencil making electrically
conductive marks, and give out the score.

Toll-recording equipment, which records, checks,
and summarizes tolls for bridges, highways,
and turnpikes.

Training simulators, which take in simulated
conditions affecting the training of one or
more persons in a job, and their responses
under these simulated conditions, and show
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the results, all for the purpose of teaching
them; SEE also flight simulators.

Travel reservations and inventory systems for
airlines and railroads, which record avail-
able accommodations and their sale, and an-
swer interrogations,

Typing machines, programmable, which store para-
graphs and other information, and combine them
according to instructions into correspondence,
form letters, orders, etc., stopping and wait-
ing for manual "fill-ins" if so instructed.

Vending machines, which take in various coins and
designations of choices, and then give out ap-
propriate change, coffee, soft drinks, sand-
wiches, candy, stockings, and a host of other
articles, or else allow somebody to play a
game for a certain number of plays, etc.

Weather observation recording, telemetering, and
transmitting systems.

- END -~

COMPUTERS and AUTOMATION for June, 1961

oo



COMPONENTS OF
AUTOMATIC COMPUTING MACHINERY
— LIST OF TYPES

(Cumulative information as of May 1, 1961)

The purpose of this list is to report types
« of components of automatic machinery for comput-
ing or data processing.

Any comments, corrections, and proposed ad-
ditions or deletions will be welcome,

1. Storage mediums, for both internal and ex-

ternal storage:

Punch cards

Punched paper tape

Magnetic tape

Magnetic cards

Paper forms imprinted with magnetic ink 3
characters for magnetic recognition :

Paper forms recorded with special charac-

. Loh a.
ters for optical recognition
Paper forms marked with special pencil
for electrically conductive recognition
("mark-sensing")
Magnetic wire
Metal plates
Plugboards, i.e., panels of patch cords
(All these physical forms express machine lan-
guage; when inserted into a machine, they give
the machine information and instruction; when
left in a filing cabinet, they hold information
and instructions in reserve for later use. Some-
times it is the whole area of the storage medium
which is used, as in the ordinary punched card.
Sometimes it is only the edge which is used, as b
in edge-punched cards or edge-slotted metal :
plates.) .
2. Storage mediums, internal only:
Magnetic drums
Magnetic tape devices
Magnetic disc devices
Magnetic belt devices
Magnetic cores, arranged either one-dimen-
sionally as in a magnetic shift register, c

or in two or three dimensions as a mag-

netic core matrix memory; they may be

made of special iron alloys, iron oxide

ceramics called ferrites, etc.
Electrostatic storage tubes, in particular

cathode ray storage tubes and glass- 4

metal-honeycomb-type storage tubes. *
Delay lines, of mercury, quartz, nickel,

electrical elements, etc. a.
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Relays, in relay registers and stepping
switches

Electronic tubes, in registers of flip-
flops, counting rings, etc,

Cryotrons, on-off devices operating at
liquid helium temperatures

Barium titanate crystal devices

Switches: toggle switches and dial
switches

Buttons

Keyboards

Rotating shafts

Voltages

Calculating and controlling devices

Digital type:

Transistor circuits

Magnetic core circuits

Electronic tube circuits

Relay, stepping switch, timing cam, and
switching circuits.

Diode and rectifier circuits: using ger-
manium diodes, selenium rectifiers, sili-
con diodes, electronic tube diodes, etc,

Capacitor and resistor circuits

Cryotron circuits

Packaged arithmetical and logical circuits

Mechanical computing elements: latches,
gears, levers, ratchets, program bars,
cams, etc,

Analog type:

Integrators

Adders

Multipliers

Function generators

Resolvers: product, sine-cosine, coordin-
ate transform

Synchros

Automatic process controllers as such:
pneumatic, electronic, hydraulic, etc.

Auxiliary circuit elements:

Amplifiers: electronic, magnetic, etc,
Pulse transformers

Voltage regulators

Potentiometers

Input Devices

Manual positions: buttons, switches, keys
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C-E-I-R-

for unexcelled

nationwide
EDP
and professional

SErvices

You can always rely on C-E-I-R to apply the most
advanced techniques to help solve

your research, engineering or management
problems . . . quickly . . . economically.

When you contract the job to C-E-I-R, the world's

largest independent computer services

organization, you get:

— the most economical rates per calculation and
per preblem solution.

— the support of 355 dedicated systems analysts,
mathematicians, statisticians, research and
communications specialists.

—a network of the fastest computers available
providing maximum output per dollar expended.

— full use of a comprehensive program library with
an extensive collection of prepared programs.

— special client executive offices, tape storage
facilities, and many other ancillary services.

If you operate your own EDP facility but cannot
occupy it at least 350 hours a month . ..

or if you contemplate selling computer time to
others as a new activity in your business

... let C-E-I-R study your situation and recommend
the best way to remove the high cost and
management problems from your

computer operations.

Our facilities and know-how are at your complete
disposal. Just phone collect or write for

the dollars and cents facts on'a flexible
arrangement with C-E--R.

For further detailed information on C-E-I-R,

see our listing in the directory or send for

a copy of our brochure.

C-E-I-R-
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Headquarters: 1200 Jefferson Davis Highway
Arlington 2, Va. OT 4-6377

ELECTRONIC DATA PROCESSING ¢ COMPUTER
PROGRAMMING » DATA PROCESSING SYSTEM DESIGN
MARKETING RESEARCH ¢ PRODUCTION SCHEDULING
LINEAR PROGRAMMING ¢ INVENTORY CONTROL
BUSINESS SIMULATIONS

b. Punched holes:
Punch card readers:
tric, mechanical
Paper tape readers:
photoelectric

electric, photoelec-

mechanical, electric,

c. Polarized spots:
Magnetic tape readers, magnetic card
readers

d. Character readers:
Optical, with photoelectric reading
Magnetic ink, with magnetic head reading
Electrically conducting pencil marks, with
electric reading

e. Small spot scanners: photoelectric, elec-
tronic

f. Sensing instruments of all kinds

(The category "sensing instruments" verges into
the science of instrumentation, where humidity,
temperature, pressure, volume, flow, liquid level,
etc.,, and many other physical variables can be
measured and reported to a data processor in ma-
chine language.)

5. Output Devices:

Visual displays, such as lamps, dials, os-
cilloscope screen, etc.

Electric typewriter, or other electrically-
operated office machine

Line-a-time printer, which prints a whole
line of characters at once

Matrix printer, that forms each character
by a pattern of dots

Automatic plotter, which will trace or
plot a curve according to information de-
livered by the machine

Facsimile printer

Photographic recording

Paper tape punch

Magnetic tape recorder

Punch card punch

Microphones, telephones, loud speakers,
alarms, etc.

Article delivery mechanisms, as in vending
machines

Positioning devices, that may operate a
valve, roller, tension arm, etc., result-
ing in control of a manufacturing opera-
tion or process, the aiming of a gun, etc.
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OVER 500 AREAS OF
APPLICATION OF COMPUTERS

Neil Macdonald

Assistant Editor
Computers and Automation

Business and Manufacturing in General

Office

Accounts receivable; posting, rebilling

Advertising effectiveness analysis, data
handling

Billing and invoicing

Budgeting

Capital investment analysis

Charitable contributions

Cost analysis

Depreciation calculations

Directory advertising calculations, in-
ventory

Dispatching

Expenses, flash reports

File maintenance

Filing operations, single and multiple

Forecasting

Information retrieval

Inventory control

Linear programming

Mailing list operations

Management games

Management reports using the exception
principle, and others

Management statistics analysis

Management strategy analysis and simula-
tion

Market research: studies

Operations research applications

Order acknowledgment

Order analysis

Overhead cost allocation

Payroll changes for general increases

Payroll determination and issuing

Pension reporting and updating

Performance evaluation

Price analysis

Property accounting

Purchase order writing

Production forecasting

Questionnaire analysis

Repair and maintenance: records, sched-
uling, control

Royalty processing

Salary advances

Sales analysis

Sales area distribution

Savings bond deductions

Taxes, income

Transportation optimization

Vacation scheduling

Voucher distribution
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Wage and salary analysis

Wage and salary tax computations

Warehousing and stocking: records,
analysis

Work-in-process records

Plant and Production

Assembly line balancing

Factory operation simulation

Labor utilization: schedules, analysis

Machine loading schedules

Machine tools: control for automatic re-
production of complete parts, etc.

Machine utilization analysis

Materials and parts: requirements, allo-
cation, scheduling, control

Procurement

Quality control

Route accounting (Bakeries, Bottling
plants, Dairies, etc.)

Shop scheduling, optimum

Business -- Specific Fields

Banking

Check processing accounting

Corporate trust accounting

Demand deposit accounting

Factoring accounts processing

Fund accounting

Installment loan accounting

Inter-office records: transmission,
filing, recall

Loan accounting, records, and analysis

Money orders -

Mortgage loan accounting

Payroll accounting

Personal trust accounting

Real estate loan accounting

Savings and loan postings

Savings Club deposit accounting

Signature verification

Stockholder records

Trust accounting

Educational and Institutional

Hospital patient billing
Registration; university
Revenue and expense accounting
Supply accounting

Teaching

Test grading
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Finance

8.

Amortization

Bond evaluation

Dividend calculation

Equipment trust accounting

Fund analysis

Monthly customer statements

Portfolio evaluation

Stock analysis

Stock price index computed hourly, etc.
Stock transfers

9.

Government

Appropriation accounting
Budgetary control

Census analysis

Election return analysis
Income tax accounting

Mail sorting and routing

Motor vehicles: registration

Parts cataloging

Rubbish disposal planning

Sales tax records, analysis
Simulation of sections of the economy
Statistical analysis

Supplies: inventory and control
Water and sewer rates revenue

Insurance

Actuarial research

Agency accounting

Agents' commission calculations
Asset share calculation
Automobile coding

Claims

Commutation column calculation
Dividend formula analysis
Dividend scale calculations
Gross premiums calculation
Group annuity calculations
Group insurance commissions
Mean reserve calculations
Mortality tables

Net premiums calculation
Non-forfeiture value calculation
Policy issuance

Policy reserves calculation
Premium billing

Premium and loss distribution accounting
Renewal rating calculations
Valuation calculation

10.

Law

Crime: analysis, prediction

Laws: analysis, consistency studies

Patent searching

Traffic violations:
ing, analysis

recording, account-

Libraries

Information retrieval
Records and control

Magazine Publishing

Renewals: analysis, promotion
Subscription fulfillment

0il Industry

Absorber calculations

Aerial surveys and exploration:

Bulk stations:
accounting

Credit card accounting

Crude oil: analysis of properties, eval-
uation

Depletion accounting

Distillation tower design

Equilibrium flash calculation

Flow: control

Fuel deliveries:

Gasoline blending

Gravometric analysis

Heat exchange calculations

Heat and material balances

Lease and well expenses and investments:
records and analysis
Map construction
Off-shore installations:
sign variations
0il field analysis:
Correlation of data from different drill
holes;
Correlation of data from seismic tests;
Estimated amount and direction of flow
of fluids through porous rocks
0il purchase accounting
Pipe stress analysis
Plate-to-plate distillation calculations

analyses
wholesale sales, billing,

degree-day accounting

studies of de-

Refinery and gas plant components: de-
sign, operation
Refinery shutdown and maintenance: sched-

uling calculations
Refinery simulation
Secondary recovery: analysis
Seismic data reduction
Well logs: corrections
Wells and fields: prorating analysis

Public Utilities

Boiler control

Circuits and lines: mileage analysis
Compressor performance

Dispatch control

Electric distribution networks
Equipment: attrition and life expectancy
Gas distribution networks

Gas well probation

Load duration

Load flows

Meter reading

Natural gas measurement

Pipe line design

Power distribution calculations

Power plants: stability of control
Power production scheduling

Rate determination

Repair calls: dispatching, scheduling
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Sag-tension studies 2.
Steam turbine: output, control

Transformer thermal rating

Transmission line design and losses

Water reservoir management

Telephone Industry

Coin telephone: collecting, accounting
Customer payments

Local service charge billing

Message register billing

Toll ticket billing 3.
Transportation

Aircraft maintenance scheduling

Air traffic control

Automatic toll registration

Bus scheduling

Cloud-height-data analyzer for airports

Collision warning systems

Elevators: automatic control

Flight simulation and pilot training

Motor freight records, analysis

Navigating systems

Parking Garages: automatic control

Preventive maintenance scheduling

Railroad freight cars: accounting, allo-
cation, distribution, control

Railroad inventory accounting

Rail traffic control, centralized

Ship arrival forecasting

Subways: automatic control 4.

Trains: automatic control

Travel reservations

Miscellaneous

Catalog indexing

Hotels: registration, reservations

Meat packaging: mixture, optimization

Television stations: real-time program
switching operations

Vending machine programming

Science and Engineering

Aeronautical Engineering

Aerodynamical formulas; evaluation
Airframe stress analysis
Critical speed problems
Curve fitting

Factor analysis

Flight simulation

Flight test data reduction
Flight training devices
Flutter analysis

Ground controlled approach:
Gyroscopic calculations

Heat transfer analysis
Heliocopter piloting studies
Navigation training devices
Rocket fuel analysis
Satellite tracking
Suspension reaction for airborne stores
Systems evaluation

Theodolite data reduction

Vibration analysis

Wind tunnel data reduction

programming
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Biology

Animals: behavior models
Hybrid optimization
Livestock breeding control

Livestock-feed ingredient-mix: optimiza-
tion

Species characteristics: correlation
analysis

Species varieties: automatic classifi-
cation

Chemical Engineering and Chemistry

Chemical compounds: structure studies
Crystal structure factors

Distillation processes: determination
of starting times,etc.
Equilibrium equations: studies

Flash vapor calculations
Gas line calculation

Hydrocarbons: structure analysis
Ion exchange column: performance ap-
praisal

Mass spectrometer analysis

Organic compounds: classification
Organic compounds: file searching
Permeability, relative: computations
Process control

Process simulation

Reaction analysis

Spectrum analysis

Civil Engineering

Abutment design

Adjustment of level net

Area calculation by coordinates and by
other methods

Azimuth determination from sun observation

Beam design

Bridge design

Concrete design, prestressed .and reinforced

Construction tie computation .

Curve, arc, line computations and inter-
sections

Cut and fill calculations

Cylindrical shell analysis

Dam design

Distance, station and offset, to a point

Earthwork computations

Embankment stability design

Freeway assignment

Freezing and thawing of soils

Grade sheet processing

Highway profiles

Monthly equipment summary

Pavement design

Photogrammetric data reduction

Pier design

Pile load computation

Pipe design

Pressure distribution in layered media

Ramp and interchange design and calcula-
tions

Retaining wall design

Roadway elevations

Route optimization

Slab volumes and other calculations

Soil test analysis

Steel column design
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Stress analysis

Three-point problem solutions

Traffic density: pictorial simulation
Traffic simulation

Transformation of coordinates

Traverse adjustment

Traverse closure

Triangulation

Vertical alignment

Electrical Engineering

Antenna design

Cathode tube design

Circuit analysis and design

Component design

Electromagnetic wave propagation in vari-
ous media

Feedback system, single loop, finding the
root locus

Filter analysis

Generator calculations

Logical networks: design

Motor calculations

Radar echoes

Radio interference

Systems evaluation

Transformer design

Transient performance

Traveling-wave~tube calculations

Triode design

Hydraulic Engineering

Backwater profiles

Compressible and incompressible flow an-
alysis

Culverts: analysis, geometry

Drainage systems design

Flood and flow forecasting

Flood control calculations

Flood frequency analysis

Flood routing

Flow in open channels

Ground water: flow of

Hydraulic circuits and components: design

Hydraulic network analysis

Hydroelectric dam design

Multi-purpose water-reservoir system
management

Pipe stresses

Reservoir aggradation

Reservoir area computations

Sewer design

Shock-wave effect analysis

Surge-tank analysis

Turbine speed regulation

Unit hydrographs: determination

Water hammer analysis

Wave motion analysis

Wind-wave analysis

Linguistics

Concordances: construction

Syntax pattern analysis

Translation from one language to another
Word frequency analysis

8. Marine Engineering

Compartment pressures in emergency situa-
tions

Compartment ventilation calculations

Force analysis of space structures

Form calculations

Fuel rate analysis

Gyroscopic-compasses sea-test: data re-
duction

Hydrostatic functions

Large ship maneuvering

Plate and angle combinations: calcula-
tions

Ship displacement calculations

Ship models: extrapolation of observa-
tions

Ship waterline characteristics

Shock isolator calculations

Submarine hulls: Bon Jean calculations

Turbine reduction gear systems: vibra-
tion analysis

Ullage tables

9. Mathematics

Boolean algebra calculations

Calculus of variations

Constants, important: evaluation

Convolution

Coordinate rotation and translation

Curve fitting

Determinant evaluation

Difference equations solution

Differential equations solution

Differentiating symbolically

Eigenvalues and eigenvectors: calcula-
tions

Fourier analysis and synthesis

Function tables: computation

Integral equations

Integration of functions

Lagrange interpolation

Least squares fit to inconsistent
equations

Matrix inversion

Matrix multiplication

Maximum likelihood functions

Multi-dimensional partial differentials

Multiple integrals

Numerical base conversion

Partial differential equations

Polynomial roots

Simulation of mathematical equations and
solutions

Simultaneous linear equations

Simultaneous non-linear equations

Simultaneous ordinary differential
equations

Stochastic difference equations

Table computation (evaluation of func-
tions)

10. Mechanical Engineering

Air conditioning calculations
Arch analysis and design
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Building frames for reinforced concrete
construction: Hardy Cross analysis

Cam design

Casing design

Combustion computations

Composite stringers design

Compressors: horse power calculations

Conveyor geometry

Crankshaft vibration analysis

Engine and piston computations

Flange cross sections, table of properties

Foundation settling: effects

Heat flow

Heat loss of rooms and buildings

Machine vibration analysis

Moments of inertia

Pipe-stress analysis

Orifice factors: computations

Piping systems, flexibility analysis

Pressure vessel computations

Propeller pitch correction

Reinforced concrete: bending, stress,
etc.

Rigid body vibrations: analysis

Rigid frames: moment distribution analy-
sis

Shell analysis: stress distribution

Temperature stresses

Torsional systems, bearing loads, and
engine forces: Holzer analysis

Truss analysis: stress and deflections

Vehicle checkout calculations

Vibration analysis

11, Medicine

Anesthesia control

Diagnosis of disease

Heartbeat analysis

Medical tests: analysis

Motor system coordination testing
Psychological tests: analysis

12. Metallurgy

Alloy calculations
Crystal structure computations

13. Meteorology
Weather forecasting
14, Military Engineering

Ballistic trajectories

Bomb impact analysis

Bombing tables

City evacuation studies

Fire control

Firing tables

Missiles: launching, directing, inter-
cepting, and recovery: calculations

Pursuit and combat: analysis, control

Radar defense systems: analysis, calcu-
lations

Rocket trajectories

Strategy analysis and optimization

Trajectory calculations

Weapon control

Weapons systems analysis and evaluation
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Naval Engineering (see also Marine
Engineering)

Cavitation studies

Component attrition rate analysis
Decompression tables

Submerged flow: potential patterns

Nuclear Engineering

Engines: tests, data, control

Multigroup criticality calculations

Neutron diffraction

Neutron flux distribution

Power plant monitoring

Radioactive fallout: analysis, predic-
tion

Radioactive level calculations

Reactor design and evaluation

Reactor simulators

Photography

Color separation negatives: scanner for
automatic production

Physics

Color analysis

Cosmic radiation: statistical analysis
Crystallography analysis

Electron distributions

Electron trajectories

Interatomic bond lengths and angles

Lens coating calculations

Neutron transport

Optical ray tracing and optical system
design

Shock waves analysis

Thermodynamic equations

Statistics

Bernoulli probability

Beta function

Binomial coefficient calculations

Chi squared function calculations

Complex error function and integral

Correlation

Covariance

F-test

Factor analysis

Forecasting

Gamma function

Gaussian probability

Hypergeometric probability

Least-square-polynomial fitting

Moments

Moving averages

Multiple regression

Non-linear estimation

Period search

Poisson probability .

Time series analysis and adjustment

T-test I (sample mean vs. population
mean)

T-test II (difference between two means)

Variance: analysis
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APPLICATION PROGRAMS AVAILABLE

Edmund C. Berkeley

Editor

Computers and Automation

In assembling our list of areas of applications of
computers we received helpful replies from many or-
ganizations.

In our inquiry, we asked an additional question:
"If you have a computer program which relates to one
of these areas of applications, and would be willing to
make it available to other people on a reasonable basis
(such as rentalor exchange), will you please mark the
area of application with the letter '"p' (standing for
program available)?"

Following each company's name in the list below
is the number of "programs available' which they re-
ported. It may of course be true that the company has
other programs which are 'not available'". We are set-
ting up a card file of (1) areas of application and (2) who
has programs available. We shall be glad to try to
operate an information exchange, to bring together
people who have or want programs in particular appli-
cations. Please address any inquiry to: Applications
Editor, Computers and Automation.

Any additions, corrections, or comments will be
welcome.

The Bendix Corp., 21820 Wyoming Ave., Detroit 37,
Mich. / George M. Hargreaves, Adv. Mgr. /1

The Bendix Corp., Bendix Computer Div., 5630 Arbor
Vitae St., Los Angeles 45, Calif. / Phyllis Huggins,
Pub. Rel. Coord. / 45

Bendix Systems Div., 3300 Plymouth Rd., Ann Arbor,
Mich. / Sanford ¥, Tingley, Head, Computations
Section / 6

California Computer Products, Inc., 8714 Cleta St.,
Downey, Calif. / Richard L. Mark, Chief Applica-
tions Engineer / 1

C-E-I-R, Inc., 1200 Jefferson Davis Highway, Arling-
ton 2, Va. / William Orchard-Hays, Vice Pres. /19

Clary Corp., 408 Junipero St., San Gabriel, Calif. /
Sheldon Deitch, Computer Operations Analyst / 70

Electric Boat Div., General Dynamics Corp., Groton,
Conn. / George J. Siefert, Adm. Mgr., Digital
Computers / c¢. 10
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General Electric Co., Computer Dept., P.O. Box 270,
Phoeniz, Ariz. / H.M. Sassenfeld, Mgr., Applica-
tions / 22

Hughes Aircraft Co., Ground Systems Group, Fuller-
ton, Calif. / Monson H. Hayes, Mgr., Computer
Lab. /4

McDonnell Automation Center, a Div. of McDonnell
Aircraft, Box 516, St. Louis 66, Mo. / Neal T.
Dohr, Staff Assistant / 41

Philco Corp., Computer Div., Willow Grove, Pa. /

N. F. Pensiero, Mgr., Mktg. Admin. /7

Reeves Instrument Corp., Roosevelt Field, Garden
City, N,Y. / Charles Lax, Adv. Mgr. / 73

The Service Bureau Corp., 425 Park Ave., New York
22, N.Y, / R.F. Meurer, Information Mgr. / 54

System Development Corp., 2500 Colorado Ave.,
Santa Monica, Calif. / William A. Johnston, Public
Information / 1

Technical Operations, Inc., South Ave., Burlington,
Mass. / R. A. Langevin, Dir., Computer Applica-
tions / 3

Telecomputing Services, Inc., 8949 Reseda Blvd.,
Northridge, Calif. / P. Ray Mclnnis, Asst. to the
Pres. / 28
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COMPUTER USERS GROUPS
— ROSTER

Following is a roster of groups of computer
users. Each has been cross-referenced where neces-
sary under the computer name and number and the
manufacturer's name.

All additions, corrections, and comments will
be welcome.

ALWAC Users Association / ALWAC III-E / Alwac
Computer Div., El-Tronics, Inc., 13040 S. Cerise
Ave., Hawthorne, Calif.

Autonetics, a Div. of North American Aviation, Inc.

— see Recomp Users Group
Bendix G-15 Computer — see G-15 Users Exchange

Association
Bendix G-20 Computer — see G-20 Users Group
Burroughs Corp. — see Cooperating Users Exchange

and Datatron Users Organization

Burroughs 205 — see Datatron Users Organization

Burroughs 220 — see Cooperating Users Exchange

Control Data Corp. 1604 Computer — see CO-OP

CO-OP / Control Data Corp. 1604 Computer / Control
Data Corp., 501 Park Ave., Minneapolis 15, Minn.

Cooperating Users Exchange (CUE) / Mr. R.E. Keir-
stead, Exec. Sec'y, CUE, c/o Mathematical Scien-
ces Dept., Stanford Research Institute, Menlo Park,
Calif. / Burroughs 220 Computer / Burroughs Corp.,
6071 Second Ave., Detroit 32, Mich.

CUE — see Cooperating Users Exchange

D-1000 User's Group / Mr. Martin N. Greenfield,

Exec. Sec'y, D-1000 User's Group, c/o Minneapolis-
Honeywell Regulator Co., Datamatic Div., 60 Walnut
St., Wellesley Hills 81, Mass. / Honeywell D-1000
Computer / Minneapolis-Honeywell Regulator Co.,
Datamatic Div., 60 Walnut St., Wellesley Hills 81,
Mass.

Datamatic Div., Minneapolis-Honeywell Regulator Co.
— see D-1000 User's Group and H-800 User's
Association

Datatron Users Organization (DUQ) / Dr. E.L. Eich-
horn, Sec'y, DUO, Burroughs Corp., 460 Sierra
Madre Villa, Pasadena, Calif. / Burroughs 205
Computer / Burroughs Corp., 6071 Second Ave.,
Detroit 32, Mich.

DUO - see Datatron Users Organization

G-15 Usors Exchange Association / Mr. T. Yamashita,
Sec'y, G-15 Users Exchange Association, c¢/o Bendix
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Computer Div., 5630 Arbor Vitae St., Los Angeles
45, Calif. / Bendix G-15 Computer / The Bendix
Corporation, Bendix Computer Div., 5630 Arbor
Vitae St., Los Angeles 45, Calif,

G-20 Users Group / Mr. T. Yamashita, Sec'y, G-20
Users Group, c¢/o Bendix Computer Div., 5630 Ar-
bor Vitae St., Los Angeles 45, Calif. / Bendix G-20
Computer / Bendix Corporation, Bendix Computer
Div., 5630 Arbor Vitae St., Los Angeles 45, Calif.

GUIDE / Mr. Edward B. Berninger, Sec'y, GUIDE,
c/o Standard Oil Co. (New Jersey), 30 Rockefeller
Plaza, New York 20, N.Y, / IBM Computers /
International Business Machines Corp., 112 East
Post Rd., White Plains, N.Y.

H-800 User's Association / Mr. Bert L. Neff, Sec'y-
Treas., H-800 User's Association, c¢c/o Metropolitan
Life Insurance Co., 1 Madison Ave., New York 10,
N.Y. / Honeywell 800 Computer / Minneapolis-Honey-
well Regulator Co., Datamatic Div., 60 Walnut St.,
Wellesley Hills 81, Mass.

Honeywell 800 Computer — see H-800 User's Associ-
ation

Honeywell D-1000 Computer — see D-1000 User's
Group

IBM Computers — see GUIDE and SHARE

LGP-30 — see POOL (Royal McBee Corp.)

Minneapolis-Honeywell Regulator Co., Datamatic Div.
~— see D-1000 User's Group and H-800 User's
Association

National Cash Register Co. — see NCR 390 Users
Organization

NCR 390 Users Organization / Mr. D.R. Fruth, Chair-
man, 390 Users Organization, Professional Bldg.,
Fostoria, Ohio / NCR 390 / National Cash Register
Co., Dayton 9, Ohio

Philco 2000 — see TUG

POOL / RPC-4000 and LGP-30 / Royal McBee Corp.,
Westchester Ave., Port Chester, N.Y.

Radio Corp. of America — see RCA 501 Users Associa-
tion

RCA 501 Users Association / Mr. D. R. Anderson,
Sec'y, RCA 501 Uscrs Association, c¢/o Allegheny
Ludlum Steel Corp., 2020 Oliver Bldg., Pittsburgh
22, Pa. / RCA 501 Computer / Radio Corp. of
America, Electronic Data Processing Div., Front
& Cooper Sts., Camden 2, N, J,

Recomp Users Group (RUG) / Mr. Zyg Jelinski, Sec'y,
Recomp Users Group, 3400 East 70 St., Long Beach

(Please turn to page 148)
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ROSTER OF SCHOOL,
COLLEGE, AND UNIVERSITY

COMPUTER

Following is a roster of school, college, and
university computer centers. Additions, corrections,
and comments are welcome.

The abbreviations used are as follows:
Activities

Ma Manufacturing activity

Ra Research and development

Ca Consulting

Ga Government activity

Pa Problem-solving

Ea Education

(Used also in combinations as in RCEa ''re -
search, consulting and education activity")
Size.

Ls Large size, over 500 employees

Ms Medium size, 50 to 500 employees

Ss Small size, under 50 employees (no. in paren-
theses is approx. no. of employees)

When Established

Le Long established organization (1930 or earlier)

Me Organization established a "medium'" time ago
(1931 to 1950)

Se Organization established a short time ago (1951
or later) (no. in parentheses is year of estab-
lishment)

Interest in Computers and Automation

Dc Digital computing machinery

Ac Analog computing machinery

Ic Incidental interests in computing machinery

*C This organization has kindly furnished us with in-
formation expressly for the purpose of the Roster and
therefore our report is likely to be more complete and
accurate than otherwise might be the case. (C for
Checking) / 61: information furnished in 1961 / 60:
information furnished in 1960 / etc.

Brown University Computing Laboratory, Div. of
Applied Mathematics, 180 George St., Providence
12, R.I. / TE 1-5037 and UN 1-2900, ext. 388,

366 / *C 61
IBM 7070 data processing system; computing ser-
vice, instruction, research; IBM 650 and auxili-
ary equipment / RCPEa Ss(9) Se(1960) Ic

California Institute of Technology, Computing Center,
Pasadena, Calif.

Burroughs 205, LGP-30, IBM 705, and Direct
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CENTERS

Analogy Electric Analog Computer built at the
Institute. Computer research and computing
services for the Institute / RCEa Ss Se DAc
Case Institute of Technology, Computing Center, Cleve-
land, Ohio
Research in computation. Computing services on
a Univac and an IBM 650 for research projects at
Case, industry, and government / RCEa Ss(2)
?e Dc
Cornell University, Cornell Computing Center, Rand
Hall, Ithaca, N.Y, / IThaca 4-3211, X2105 / *C 61
Service computing bureau using Burroughs 220
digital computer, EASE analog computer / REa
Ss(25) Se(1953) DAc
Franklin Institute Computing Center, Benjamin Franklin
Parkway at 20th St., Philadelphia 3, Pa. / LOcust
4-3600, X246 / *C 61
Complete data processing and computing services
for business, industrial and scientific applications,
Services include consulting, computer oriented
courses of study, systems analysis and design,
operations research, mathematical and statistical
analysis, programming and use of a large scale
UNIVAC data processing system on premises /
RCPEa Ss(25) Se(1957, Computing Center) Ic
George Institute of Technology, Rich Electronic Comput-
er Center, Engineering Experiment Station, 225 North
Ave., N.W., Atlanta 13, Ga. / TRinity 4-6331, Ext.
223 / *C 61
Univac scientific (ERA 1101); Burroughs 220; IBM
650; Berkeley Ease analog computer; Donner ana-
log computer / RCEa Ss(40) Se(1955) DAc
Harvard University, Harvard Computation Laboratory,
Cambridge 38, Mass. / *C 60
Builder of Harvard Mark I, II, III, IV calculators
for Navy, Air Force, and own use. Computing
service: digital; Harvard Mark I and IV, and
Univac I machines / RCPEa Ms Me(1941) Dc
Imperial College, Mathematics Dept., Computer Sec-
tion, Huxley Bldg., Exhibition Road, So. Kensington,
London, England
Automatic digital computers constructed and in
operation / RMEa Ss Le(1922) Dc
Institut Blaise Pascal, Laboratoire de Calcul Numéri-
que, Bitiment Henry Poincaré, 11 rue Pierre Curie,
Paris 5°, France / MED 1692 / *C 61
Research on programming and numerical analysis.
Computing center using Elliott 402E; IBM 650 with
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floating point, core storage and index registers;
Bull Gamma — AET; IBM 704; IBM 706 / RCEa
Ms(55) Se(1957) Dc
Lehigh University, Computing Laboratory, Packard
Laboratory, Bethlehem, Pa. / UN 7-5071, Ext.
355 / *C 61
Computing service using LGP-30 / RCPEa
Ss(7) Se(1957) Dc
Massachusetts Institute of Technology, Computation
Center, 77 Massachusetts Ave., Cambridge 39,
Mass. / UNiversity 4-6900 / *C 61
Research and education in computer techniques
by M.I.T. and most of the colleges and univer-
sities in the New England area. Use of IBM 709
computer exclusively for the use of the above
groups, free of charge / RPEa Ms(75) Se(1957)
De
National Physical Laboratory, Mathematics Div.,
Teddington, Middlesex, England / TEddington
Lock 3222 / *C 61
Computing service using DEUCE and ACE,
Digital and punched card / RCPEa Ms(60)
Me(1945) Dc
Pennsylvania State Univ., Computer Facilities, Elec-
trical Engineering Dept., University Park, Pa. /
UNiversity 5-7701 / *C 61
Digital computing service for the University;
PENNSTAC digital computer; analog computers,
network analyzer / RPEa Ss(13) Se(1952) DAc
Purdue University, Statistical and Computing Lab.,
Engineering Administration Bldg., Lafayette, Ind.
/ 92-2703 / *C 61
Statistical and computing services / RCPEa
Ms(75) Se(1948) Dc
Rice Institute Computer Project, Houston, Texas
Development of a high speed digital computer,
to be used as a university research tool / Ra
?s Se(1957) Dc
Southern Methodist University, Computing Laboratory,
Dallas 5, Texas
Computing facility for academic research and
teaching of computer-related work. Univac 1103
/ RCEa Ss(5) Se(1957) Dc
Stanford University, Stanford Computation Center,
Stanford, Calif. / DA 1-2300 / *C 60
Computing service. Education involving uses of
computers. IBM 650, Burroughs 220 / RCPEa
Ss(5) Se(1953) Dc
Swedish Board for Computing Machinery, Drottning-
gatan 95 A (P. O. Box 6131), Stockholm 6, Sweden
/ Stockholm 23 55 90 / *C 60
State central institution for research, develop-
ment, education, consulting, system investiga-
tion, problem analysis, documentation. Com-
puting service: appl. math., technology; data
processing: commercial, operational, govern-
mental. Equipment: BESK, FACIT, EDB, Al-
wac III E / RMCGPEa Ms(70) Me(1949) DAlc
University of Arizona, Numerical Analysis Labora-
tory, Tucson 25, Ariz.
Computer programming, numerical analysis,
computer design, and operations analysis. IBM
650 and Ramac 305A / REa Ss(35) Se(1957) Dc
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University of California, Computer Center, 201 Camp-
bell Hall, Berkeley 4, Calif. / THornwall 5-6000,
Ext. 2521 / *C 61

IBM 704 with 32, 000 core memory, 9 tapes; off-
line printer, off-line card-to-tape; IBM 701, mag-
netic core storage, 4 tapes, 4 drums / RCEa
Ms(52) Se(1956) DAc

University of California at L.os Angeles, Mathematics

Dept., 405 Hilgard Ave., Los Angeles, Calif. /

BR 2-6161, X9236 / *C 61
Scientific computing service on campus-wide
basis, using IBM 7090 computer / RCEa Ms(c. 60)
Me(1948) DAc

University of California at Los Angeles, Western Data
Processing Center, Graduate School of Business
Administration, 405 Hilgard Ave., Los Angeles 24,
Calif. / GRanite 3-0971, Ext. 9379, or BRadshaw
2-6161, Ext. 9596 / *C 61

Support education and research in the field of
business data processing. Provide computing
facilities (IBM 7090 installation with auxiliary
equipment) without charge for research and edu-
cation in all academic disciplines / RCPEa Ss
(20) Se(1957) Ic

University of Cambridge, University Mathematical
Laboratory, Corn Exchange St., Cambridge, Eng-
land / 58637 / *C 61

Built Edsac 1 and Edsac 2. Computing service
(digital) for University / RCPEa Ss(30) Me
(1939) Dc

University of Chicago, Institute for Computer Research,
Chicago, IIl.

Maniac III computer built by the Institute, used
for computer research and computing service
for the university / RCEa ?s ?e Dc

University of Colorado, Numerical Analysis Center,

Boulder, Colo. / HI 3-2211, Ext. 7255 / *C 60
Teach numerical analysis, programming, etc.
Computation for people on campus who have need
for such service / RPCEa Ss(5) Se(1958) Ic

University of Durham Computing Laboratory, One Ken-
sington Terrace, Newcastle upon Tyne, 2, England
/ NEwcastle 2-2457 / *C 61

Computing service. Has Ferranti Pegasus com-
puter with magnetic tape / RCPEa Ss(12) Se
(1956) Dc

University of Illinois, Digital Computer Laboratory,

Urbana, Ill. / EM 7-6611, ext. 2817 / *C 59
Computing service (internal to University).
Education including research and teaching /
RCPEa Ms(70) Se(1949) Dc

University of Kentucky, Computing Center, Lexington,
Ky.

IBM 650 / RCEa ?s Se(1958) Dc

University of Liverpool, Mathematical Institute, Liver-
pool, England

English Electric DEUCE computer / RCa ?s
Se(1959) Dc

University of London, Birkbeck College, Dept. of Nu-
merical Automation, Malet St., London W.C.1,
England / LAngham 7941 / *C 61

Digital and analog computers, machine transla-
tion of language, input-output numerical analysis,
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spoken word recognition, simulation of intelligent
behavior / RCPEa Ss(20) Me(1946) DAlc
University of London, Computer Unit, London, Eng-
land
Ferranti Mercury computer. Computer research,
teaching, and computing services / RCEa Ss(16)
Se(1957) Dc
University of Mainz, Institute for Applied Mathematics,
Mainz, Germany
Zuse 22 digital computer / REa ?s ?e Dc
University of Manchester, Computing Machine Labora-
tory, Dept. of Electrical Engineering, The Univer-
sity, Manchester 13, England / ARDwick 3333/ *C 61
Ferranti Mercury in operation. Atlas being de-
veloped in collaboration with Messrs. Ferranti
Ltd. and expected to be in operation in summer
of 1962 / RCPEa Ss(25) Me(1947) Dc
University of Michigan, Institute for Science and Tech-
nology, P.O. Box 2008, Ann Arbor, Mich. / NO
3-1511 / *C 61
Has general purpose computers and simulators,.
including desk calculators, Librascope LGP 30,
IBM 709, and a modern large scale analog com-
puter. Research and computing services, in-
cluding analysis and computation using these
types of computers / RCPEa Ls(600) Me(1946)
DAc
University of Michigan, Willow Run Laboratories —
name changed to University of Michigan, Institute
of Science and Technology, which see
University of Milan Computing Center, Milan, Italy
Univac Solid State 90. Training and teaching of
students, and computing services for the univer-
sity / RCEa Ss Se(1959) Dc
Universite de Montreal, Center of Statistics, P.O. Box
6128, Montreal, P.Q., Canada
Has a digital computer. Mathematical services
for research / RCEa Ss(3) Se(1954) Dc
University of New South Wales, UTECOM Laboratory,
Kensington, Australia
English Electric DEUCE computer. Computing
services for the University, other universities
in Australia, and industry / RCEa ?s ?e Dc
University of North Carolina, Computation Center,
Chapel Hill, N.C. / 7037 or 7038 / *C 60
Instruction in: computer-oriented mathematics;
research in automatic programming, automatic
numerical analysis, solution of partial differen-
tial equations, and linear equations; handling
research and data processing problems of the
three branches of the university; processing
business and population data for the U.S. Bureau
of the Census / RCGPEa Ms(50) Se(1959) DISc
University of Pennsylvania, Moore School of Electrical
Engineering, Computer Center, 209 South 33rd St.,
Philadelphia 4, Pa. / EVergreen 6-0100 / *C 60
Computer service: types of computers — analog
(Electronic Associates 31R, 131R); analog (me-
chanical differential analyzer); digital (Univac I)
/ RCEa Ms(125) Le(1923) DAc
University of Rochester, Computing Center, Rochester
20, N.Y. / GR3-3000 / *C 61
Problem solving; research; education; IBM 650 /
RCPEa Ss(7) Se(1956) Dc
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University of Southern California, Computing Center
for Education and Research, 1010 West Jefferson
Blvd., Los Angeles, Calif.

Univac Solid State 80 and Honeywell 800, with
full tape and other peripheral equipment. Com-
puting services and computer research / RCEa
?8 Se(1960) Dc

University of Texas, Computation Center, Austin 12,

Texas
Research in numerical analysis; computing
service for the university. Control Data 160 and
1604 / RCEa Ss(8) Se(1958) Dc

University of Toronto, Computation Centre, Toronto

Ontario, Canada / WAIlnut 3-1327 / *C 59
Computing services. Programming and consult-
ing services. Time available on Tape IBM 650 /
RCPEa Ss Me Dlc

University of Washington, Research Computer Labora-
tory, 400A Bagley Hall, Seattle 5, Wash.

IBM 650. Computing services for the university
and research into mathematical and statistical
analysis / RCa Ss(2) Se(1956) Dc

The George Washington University, Logistics Research
Project, 707 22nd St., N.W., Washington 7, D.C.
/ FE 8-4540 / *C 61

Research in logistics data processing under con-
tract with the Office of Naval Research; ONR
logistics computer / RCPa Ss(45) Me(1949) Dc

Washington State University, Computing Center, Pull-
man, Washington

Computing service for university research; re-
search into computational methods. Outside con-
tractresearch accepted/ RCPEa Ss(10) Se(1956)
Dc

Wayne State University Computing Center, 4841 Cass

Ave., Detroit 2, Mich. / TE 1-0703 / *C 61
IBM 650 system with alphabetic device, special
character device, immediate access storage,
index accumulators, floating point arithmetic,
RAMAC, two tape units, 543 reader and 544 punch
unit / RCa Ss(30) Se(1950) Ic

Western Reserve University, Cleveland, Ohio

GE 225 and WRUSS (Western Reserve University
Relay Searching Selector). WRUSS is used for
library information retrieval. Research comput-
ing service for the university / RCEa ?s ?e Dc
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Y3

ROBOTS —
ROSTER OF ORGANIZATIONS,
AND SURVEY

Another new. area in the field of automatic

machinery for handling information and acting in

regard to it is the field of robots, mobile ma-
chines which have apparatus for sensing, for
handling information, and for acting in general-
purpose, controllable ways.

Environments which human beings cannot enter

because of heat, cold, pressure, radiation, and
in which there are jobs to be done, have caused
some of these robots to come into existence.
Also general-purpose manipulative tasks, which
need to be repeated from half a dozen times up
to several hundred times, have led to the devel-
opment of some of these robots,

Following is a first, preliminary, edition
of a roster of organizations in the field, and
two reports from two companies kindly sent to us
for use in the Computer Directory.

To prepare this survey, we asked manufac-
turers for: 1. Descriptions of your robots? —-
2, Control or input (punched paper tape, wired
boards, magnetic tape, etc.)? -- 3. Applications
or output of your robots? -- 4, Rental and sales
prices? -- 5. Any remarks? The abbreviation
"nr" means "no response".

Additions, corrections, and comments are
invited.

I.

American Machine and Foundry Co., 261 Madison
Ave,, New York 16, N.Y. / nr
American Radiator and Standard Sanitary Corp.,
40 West 40 St., New York 18, N.Y. / nr
Central Research Laboratories, Inc., Red Wing,
Minn., / nr
Consolidated Controls Corp., 75 Durant Ave.,
Bethel, Conn. / Danbury Pioneer 3-6721
Robot called Unimate with hydraulically
actuated arm; size 5 ft, by 4 ft, by 4 1/2
ft. high; maximum load, 25 lbs.at normal
operating speed; positioning accuracy,
20,050 inches in each dimension; memory
capacity, 20 sequential commands; clamp-
ing force, up to 180 lbs, at the end of
four inch fingers; hands and fingers to
suit a particular job. Input is via re-
cording the position of the arm and hand
(5 degrees of freedom) on a magnetic mem-
ory drum. Main application, performing
repetitive jobs that last from a few hours
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to many days; can easily be taught a new
job. Price, $25,000 each., See picture and
further story below.
General Electric Co., One River Rd., Schenectady
5, N.Y. / nr
General Mills, Inc., 9200 Wayzata Blvd., Minne-
apolis 26, Minn, / nr
Hughes Aircraft Co., Nuclear Electronic Labora-
tories Div,, Florence and Teale Sts., Culver
City, Calif. )
Robots called Mobots for nuclear, under-
water, and space environments, and for
automation. Control input for the automa-
tic Mobot is magnetic tape. Designed for
applications in environments which are im-
possible, difficult, or fatiguing for human
beings. Price, $25,000 to $200,000; also
available on rental. See story and pic-
tures below,
Robodyne Div,, U. S, Industries, 12345 New Colum-
bia Pike, Silver Spring, Md. / nr
Vare Industries, Inc., 128 West First Ave.,
Roselle, N.J. / nr
Vitro Laboratories, 140 Georgia Ave., Silver
Spring, Md. / nr

IT1.
UNIMATE, WORK-HANDLING MACHINE

C. M, Colt
Consolidated Controls Corp.
Bethel, Conn.

The present market for robots to replace
human labor in routine, repetitive factory jobs
is something over $120,000,000, this company has
estimated, as a result of intensive market studies
which led to the development of the company's
Unimate, "teachable," universal work-handling
machine,

Studies in co-operation with 25 heavy in-
dustrial plants turned up more than 300 applica-
tions, involving 100 different kinds of opera-
tions in which robots of the Unimate type could
perform more efficiently than human labor. From
these observations, this company considers that
more than 40,000 places presently exist in in-
dustry in which Unimate could cut costs and im-
prove production. One major manufacturer has
put the number of Unimates which could be used
in its own plants at more than 1,000.

Among typical applications found for Unimate
were press operation, welding, loading materials,
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— Shown here in a simulated factory activity, Unimate, the new ''teachable' robot, by Consolidated
Controls Corporation, picks billets from a feed chute, puts them through a two-stage forging opera-
tion and delivers the finished parts to a conveyer.

transferring materials, forging operations, load-
ing automatic lathes, packing cartons, assembly,

inserting and tightening nuts and screws, spray-

painting and-hardness testing.

How does Unimate work? Here is a simplified
explanation, which applies to only one movement,
extension or contraction of arm length.

The hydraulic actuator provides the "muscle".
It is controlled by a solenoid flow control valve.
The code disc of the shaft position encoder is
mechanically linked to the actuator so that it
must move coincidentally with it. The pick-offs,
or reading heads, read the code combination pre-
sented at every position of the code disc; there-
fore, the code combination defines the position
of the disc and, in turn, the actuator, at any
time. Whenever the actuator returns to a given
position, the unique code pattern defines that
position.

The memory drum is shown in perspective with
the recording and readout heads mounted axially
along the surface. If we wish to record the
position of the actuator, the code number from
the encoder is stored on the drum. When a repeat
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of this position is desired, the drum is turned
until the record is opposite the readout heads.
In the comparator, the record on the drum is
compared to the code from the converter and the
difference determined. The logic system acts
upon this difference and operates the control
valve to move the actuator in the proper direc-
tion to reduce the difference to zero. The ac-
tuator moves at maximum velocity when the error
is large, and very slowly as the error is re-
duced to a small amount.

The load moves a part of the required dis-
tance to be traversed at a maximum speed, and at
a predetermined distance from the final position,
the load is decelerated to a slower speed by
partially closing the valve. At another prede-
termined distance from the final position, the
valve closes further and the load is decelerated
still further. The second deceleration removes
essentially all of the kinetic energy from the
load and moving Unimate structure, and results
in a relatively slow speed.

When the actuator has moved to the desired

position, the comparator sees the same code num-
ber from both the drum and the encoder; therefore,
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the logic system halts the actuator by completely
closing the valve and moves the drum on to the
next command,

The magnetic drum memory, unlike most other
magnetic memory devices, can be "read" while
stationary. This property, extensively used in
the control of Unimate, makes the drum ideal for
a wide range of machine tool and materials hand-
ling applications., It can remain stationary,
providing a continuous reference signal against
which to compare actual movements of the device
being controlled. Only after actual movements
correspond with those indicated by the drun need
the drum step to its next position to indicate
a new end-point toward which the machine should
move,
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As used in Unimate, the magnetic memory drum
has a capacity of 16,000 bits of information.
These are recorded in 200 rows around the circum-
ference, each row consisting of 80 bits parallel
to the drum axis. The 200 rows correspond to the
number of distinct movements which Unimate can
"remember". The 80 parallel bits per row repre-
sent the number necessary to control all of the
functions which may be needed for Unimate to make
a movement and to actuate auxiliary machinery.

In recording a sequence of movements, Uni-
mate is led by the hand to the first position in
the sequence. Shaft-position-to-digital convert-
ers generate signals corresponding to this posi-
tion. A record button is pushed. The record
button actuates amplifiers which drive "write"
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heads which impress a magnetic pattern on the
drum. The drum then steps to its next position,
ready to receive the pattern corresponding to the
next movement of Unimate. This step-and-record
sequence may be continued until each row on the
drum, 200 in all, indicates a movement for Unimate.

After a sequence has been recorded, Unimate
can repeat the recorded movements indefinitely,
When its "repeat" button is depressed, the drum
steps to its first position. Magnetic "read"
heads detect the pattern and initiate movements
which will bring Unimate's position into corres-
pondence with the recorded pattern.

While Unimate is moving, signals generated
by shaft-position-to-digital converters attached
to its joints are continuously compared in a
specially designed comparator with the pattern
presented by the Dynastat drum, As Unimate nears
the end of its movement, the comparator slows the
action so as to avoid overshoot and over-stress
which might result from an instantaneous stop.
When the signals received from Unimate exactly
match those from the drum, action is stopped.

The drum then moves on to the next step in the
routine and the action is repeated until Unimate
has gone through its entire "memorized" routine.
At the end of the routine, the drum goes immedi-
ately back to its starting position, ready to
repeat the entire sequence.

III.
MOBOT, REMOTE-CONTROLLED ROBOT
J. J. Kowall
Nuclear Electronics Laboratory

Hughes Aircraft Co.
Culver City, Calif.

Robots for Automation

This laboratory's work on automated handling
systems has evolved from its work on nuclear
handling systems. The basic requirement of trans-
ferring an object from one position to another,
and perhaps changing its orientation and subject-
ing it to one or more processes during the trans-
fer, can readily be accomplished by remotely-
controlled arms. The electrical commands which
cause the arm to execute a desired geometrical
path in space may be derived either from manual
inputs to a control console or from recorded
signals on a tape or other storage medium,

The Mobot Mark I is a hydraulically actuated
manipulator; the Mark IB, a hydraulically actu-
ated manipulator available in modular form; and
the Mark II, an electro-mechanical system which
is also available on a modular basis.

An automation robot system, or universal
transfer device, is now under active development,
and employs conventional magnetic tape as a means
of recording and recreating motion sequences.

Any new sequence is "taught" to the machine by
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an operator employing a manual control desk simi-
lar to those used in remote operation. All of
the control signals are recorded on tape. When
this tape is played back, the motion sequences
are reproduced. Means are provided to ensure
that under changing conditions the geometrical
paths are reproduced with the desired accuracy.

This system offers considerable flexibility
in that programs are very readily changed and
may be pre-selected under control of external
sensing devices, permitting the machine to react
to a variety of external conditions. Speed,
versatility, and complexity of these machines
are potentially almost without limit.
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Robots for Underwater

Parallel efforts in the broader field of
electronically-comranded remote handling in pro-
gress at this company include the development of
remotely-controlled underwater handling systems.
These perform many of the functions commonly
performed by deep-sea divers. The versatile,
remotely-controlled systems operate without lim-
itation as to depth and period of immersion, and
offer great promise in developing the riches of
the ocean. One such machine is currently under-
going its final operating test.

Robots for Nuclear Environments

All the applications noted above are of
course in addition to the original uses of elec-
tronically-commanded Mobot systems in connection
with nuclear technology.

It is interesting to note that the basic re-
search and investigations in nuclear remote hand-
ling prove to have application in the several di-
verse technologies noted above, and will no doubt
find still further application in the future.
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A3~

TEACHING MACHINES
AND PROGRAMMED LEARNING
— ROSTER OF ORGANIZATIONS

One of the newly recognized areas in the field of
machines for automatic handling of information is the
area of machines and devices especially adapted to the
teaching or learning of human beings. Many of these
machines specialize in sequences of small items or
questions, each of which is responded to or answered
by the student, and corrected by the machine, before
the student proceeds to the next item or question.

The shortage of teachers in the United States,
the fact that many subjects are well suited to learning
in small increments, and the important recent discov-
ery that many subjects can apparently be learned better
and faster by very careful programming of the informa-
tion to be learned — all have caused a number of organi-
zations to enter the field of supplying teaching machines
and/or programmed learning. Naturally, no teaching
machine is useful unless it contains a program.

Following is the first, preliminary, edition of a
roster of organizations in this area. Additions, cor-
rections, and comments are invited.

Abbreviations

M — teaching machines, auto-instructional devices
P — programmed learning, programs

B — books expressing teaching machine philosophy
R — research and development in the area

Roster

American Institute for Research, 410 Amberson Ave. ,
Pittsburgh, Pa.

American Management Association, 1515 Broadway,
New York 36, N,Y.

American Systems, Inc., 1625 East 126th St., Haw-
thorne, Calif. / M

Atronic Learning Systems, Div. of General Atronics
Corp., One Bala Ave., Bala-Cynwyd, Pa. / M

Auto-Instructional Devices, Inc., 12 Manheim Rd.,
Essex Falls, N.J. / M

Basic Systems, Inc., street?, New York, N,Y.

Bell Telephone Laboratories, Inc., Murray Hill, N, J,

Bolt Beranek & Newman, Inc., 50 Moulton St., Cam-
bridge, Mass. / R
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Cenco Instruments Corp., 1700 Irving Park Rd.,
Chicago 13, Ill.

Columbia University, Electronics Research Labora-
tories, 632 W. 125th St., New York 27, N.Y. / R

Davis Scientific Instruments, 12137 Cantura St.,

Studio City, Calif.

The Devereaux Foundation, Devon, Pa.

Dictaphone Corp., 730 Third Ave., New York 17,
NY. /M

Doubleday & Co., Garden City, N,Y. / B

Dyna Slide Co., 600 So. Michigan Ave., Chicago 5,
11l

Earlham College Student Self-Instruction Project,
Earlham College, Richmond, Ind. / R

Eastman Kodak Co., 343 State St., Rochester 4, N.Y.
/M

Eastman Kodak Co. — see also Recordak

Edwards Co., Inc., 90 Connecticut Ave., Norwalk,
Conn,

Electric Boat Co., Div. General Dynamics Corp.,
Groton, Conn.

Electronic Teaching Lab., 5034 Wisconsin Ave., N.W.,
Washington 16, D.C.

Encyclopaedia Britannica Films, Inc., 1150 Wilmette
Ave., Wilmette, Il

Foringer & Co., Inc., Rockville, Md. / M

General Atronics Corp. — see Atronic Learning Sys-
tems, Div. of General Atronics Corp.

General Dynamics Corp., 445 Park Ave., New York
22, N. Y.

General Electric Co., Education Techn. & Prod. Proj.
Technical Prod. Operation, Electronics Park, Sy-
racuse, N,Y,

Grolier, Inc., 575 Lexington Ave., New York, N,Y.—
see Teaching Materials Corp., Div. of Grolier, Inc.

Hamilton Research Associates, Hamilton College,
Clinton, N.Y.

Harcourt Brace & Co., Inc., 750 Third Ave., New
York, N.Y. /B

Honeywell-Ordnance Div., Duarte, Calif.

Hughes Aircraft, Industrial Systems Div., International
Airport Station, P.O. Box 90904, Los Angeles 45, ‘
Calif.

The Industrial Education Corp., 33 North LaSalle St.,
Chicago 2, Ill.

Instrument Research Co., Garden Grove, Calif.

-

147




Institute of International Research and Development,
Lubbock, Texas

Intellectronics, Div. of Thompson Ramo-~Wooldridge,
8433 Fallbrook Ave., Canoga Park, Calif.

International Business Machines Corp., 590 Madison
Ave., New York 22, N. Y.

International Tel. & Tel. Corp., 67 Broad St., New
York 4, N.Y.

Litton Systems Inc., 5500 Canoga Ave., Woodland
Hills, Calif. ’

Magnetic Recording Industries, 126 5th Ave., New
York, NY, / M

Management Research Assoc., 317 Sauk Trail, Park
Forrest, Ill.

McGraw-Edison Co., St. Charles St. Rd., Elgin, Ill.

“McGraw Hill Book Co., 330 West 42 St., New York

36, N Y. /B

Milton Bradley Co., 43 Cross St., Springfield, Mass.

Motorola, Inc., 4545 Augusta Blvd., Chicago 51, Il

National Education Association, Department of Audio-
Visual Instruction, ‘Washington, D.C. / R

Paul W. Nesbit, 711 Columbia Rd., Colorado Springs,
Colo. / B )

‘North American Aviation, Inc., Autonetics Div., 9150
East Imperial Hwy., Downey, Calif.

George Peabody College, The Graduate School, Mur-
freesboro, Tenn.

Positronics Inc., street?, Chicago, Ill.

Purdue University, Midwest Program -on Airborne
Television Instruction, Lafayette, Ind.

Radio Corp. of America, Morristown, N. dJ,

The Rand Corp., 1700 Main St., Santa Monica, Calif.

Recordak Corp., Division of Eastman Kodak, Wana-
maker Pl., New York 3, N.Y. / M

Rheem Califone Corp., Div. of Rheem Mfg., 1020 N.
LaBrea Ave., Los Angeles 28, Calif. / M

San Francisco State College, Div. of Education, San
Francisco, Calif.

Science Materials Center, 59 4th Ave., New York 3,
NY. /M

Science Research Assoc., 57 W. Grand Ave., Chicago,
111.

Smith-Harrison, Inc., Devon, Pa.

Solartron Electronic Business Machines, Farnborough,
Hants, England / M, P

Systems Development Corp., 2400 Colorado Ave.,
Santa Monica, Calif. / R

Teaching Machines, Inc., 235 San Pedro, Albuquerque,
N.M. /M, P

Teaching Materials Corp., Div. of Grolier, Inc., 575 ‘

Lexington Ave., New York, N.Y. / M, P
Thompson Ramo-Wooldridge — see Intellectronics
United States Navy, Special Devices Center, Port

Washington, N, Y,

University of Virginia, Div, of Educational Research,

Norfolk, Va.

Van Valkenburgh, Nooger & Neville, Inc., 15 Maiden

Lane, New York 38, N.Y,

Western Design, Div. U.S. Industries, Inc., Santa

Barbara Airport, Goleta, Calif.

Williams Research Corp., 2280 West Maple Rd.,

Walled Lake, Mich.

Wright Air Development Center, Attention. WCLDPTR,

Wright-Patterson Air Force Base, Ohio
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COMPUTER USERS GROUPS — ROSTER
(Continued from page 139)
5 Calif. / RECOMP / Autonetics, a Div. of North
American Aviation, Inc., 3400 East 70 St., Long
Beach 5, Calif.

Remington Rand Univac — see Univac Users Associa-
tion and USE

Royal McBee Corp. — see POOL

RPC-4000 — see POOL (Royal McBee)

RUG — see Recomp Users Group

SHARE / Mr. Henry A. McCabe, Sec'y, SHARE, c/o
Union Carbide Corp., Electronic Data Processing
Dept., 270 Park Ave., 37th Floor, New York 17,
N.Y. / IBM Computers / International Business
Machines Corp., Data Processing Div., 112 East
Post Rd., White Plains, N, Y.

TUG / Mr. John C.W. Cadoo, Jr., Exec. Sec'y, TUG,
c/o Philco Corp., Computer Div., 3900 Welsh Rd.,
Willow Grove, Pa. / Philco 2000.Computer / Philco
Corp., G & I Group, Computer Div., 3900 Welsh
Rd., Willow Grove, Pa.

Univac — see Univac Users Agsociation and USE

Univac Users Association / Mr. Walter Edmiston,
Sec'y, Univac Users Association, c¢/o Philadelphia
Naval Shipyard, Philadelphia, Pa. / UNIVAC /
Remington Rand Univac, 315 Park Ave. So., New
York 10, N, Y,

USE / Mr. James W. Nickitas, Exec. Sec'y, USE,
¢/o Remington Rand Univae, 315 Park Ave. So.,
New York 10, N.Y. / UNIVAC / Remington Rand
Univac, 315 Park Ave. So., New York 10, N, Y.

III-E — see ALWAC Users Association

G-15 — see G-15 Users Exchange Association (Bendix)

G-20 — see G-20 Users Group (Bendix)

LGP-30 — see POOL (Royal McBee)

205 — see Datatron Users Organization (Burroughs)

220 — see Cooperating Users Exchange (Burroughs)

390 — see NCR 390 Users Organization (National Cash
Register Co.)

501 — see RCA 501 Users Association

800 — see H-800 User's Association (Honeywell)

1000 — see D-1000 User's Group (Honeywell)

1604 — see CO-OP (Control Data Corp.)

2000 — see TUG (Philco Corp.)

4000 — see POOL (Royal McBee)
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“Portable Laboratories”
from Science Materials Center

for engineers, teachers, advanced students, industrial training

L
‘ SCIENCE
®

MATERIALS
CENTER

AUTOM AT . Model 252.)

New, Swiss-developed construction
set is an excellent technical aid for
engineers and serious hobbyists. Its
more than 1,300 gears, shafts, bear-
ings, and other components, precision-
made to highest standards of scientific
accuracy, largely eliminate the need
for specially machined parts in model-
building and other constructions:
Savings in time and money more than
pay for set. Constructs accurate rep-
licas of basic mechanisms of printing
-presses, screw machines, ctc. Com-
plete with wooden carrying case; illus-
trated, theory-instruction manual.
$225.00

le)

SOLID SHAPES LAB. 3-dimen-
sional models of advanced poly-
hedra now quickly and easily
constructed with this unique kit.
Sturdy, special cardboard, pre-cut
panels lock together to form cub-
octahedrons, icosidodecahedrons,
icosahedrons, rhombicosidodecahe-
drons, many more. Ideal introduc-
tion to mathematical shapes for
all ages. 48-pg. manual. $6.95

BRAINIAC K-30. Edmund Berke-
ley’s improved version of his origi-
nal Brainiac, adapted exclusively
for the Science Materials Center.
New, patented wipers and multiple
switches turn on or off as many as
32 circuits at a time. With specially
written, highly illustrated, 64-pg.
manual. $18.95

CALCULO ANALOG COM-
PUTER. Fascinating introduction
to the basic theory of analog com-
puters. Shows principles of design
for dozens of complex problems in
engineering, statistics, manufactur-
ing, physics, and mathematics. Eas-
ily assembled with screwdriver and

pliers only. 48-pg. manual. $16.95

SPACE GEOMETRICS LAB. Basic
mathematical concepts are readily
grasped by use of this ingenious
learning device. Students actually
construct 2- and 3-dimensional
models of as many as 48 ‘mathe-
matical shapes, demonstrating prin-
ciples of vortex, convergent lines,
coordinate planes, axes and locus
of points, many more. Illustrated
48-pg. manual. $12.95

(Coming soon: Probability and Statistics Lab, designed exclusively for us by Edmund C. Berkeley, $14.95)
For orders, information, and FREE cafalog, please write to Dept. M-275

COMPUTERS and AUTOMATION for June, 1961
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New RECORDAK DAGOM System

frans/afes compufter language info plain English

at speeds up fo 20000 characters per second !

DIRECTLY. TO RECORDAK MICROFILM

{ Name derivation of REcornak DACOM System—D.A4tascope Computer Output Microfilmer, DACOM is a trademark.

,,,,,,

The Recorpak DACOM System delivers incredible printout speeds which equal
or exceed computer speeds . . . provides indexed microfilm records which are much easier
to file and use . . . introduces important advances in point plotting and logic diagramming.

First, let’s consider the importance
of the REcorpak DACOM System
as a Print Out Medium.

Its great advantage in speed over
mechanical printers turns lag time
into productive time, allows a more
continuous work flow. And its in-
creased versatility gives you still
greater return on your investment in
electronic computers. Look at just a
few examples of how the REcorDAK
DACOM System can be applied to
varicd operations.
® [t optically combines computer data with

any office form design . . . gives you,

for example, a complete customer state-
ment on a single film image. Paper
facsimile copies of exceptional clarity
can be produced at high speed from
your microfilms by photographic and
other rapid copying methods.

® It provides the fastest, most accurate
method of point plotting.

150

® [t records on film logic diagrams of elec-
tronic circuits.

Graphic Arts quality

Along with increased speed and versatil-
ity, the DACOM System provides graphic
arts quality in any type style you select.
Look at DACOM film in a REcOrRDAK
Film Reader and youw’ll find it hard to
believe that the images produced from
invisible pulses on magnetic tape are
even sharper than the type on this page.

How Recorpax DACOM System
simplifies data storage and
speeds reference

® The decoded information on as many
as eight 2,400-ft. reels of magnetic tape
can be recorded on a single 100-{t. roll
of 16mm RECORDAK microfilm.

® REcorpak Microfilms (inserted in
magazines) can be “finger-tip”’ filed at
convenient reference stations. Any rec-
ord out of millions viewed in seconds in
Recorpak LODESTAR Film Read-

ers. Compare with the time lost now
searching through voluminous paper
records.

Learn how the Recorpax DACOM
System may be applied to
your routines

Phone or write today for interesting de-
tailson the programming of the REcorbpak
DACOM for accounting, point plotting
and logic diagramming. Arrangements
can also be made for your group to see
Recorpak DACOM System in opera-
tion. Write Recordak Corporation, 415
Madison Avenue, New York 17, N. Y.

SRECOPDEK®

(Subsidiary of Eastman Kodak Company)
originator of modern microfilming
—now in its 34th year

IN CANADA contact
Recordak of Canada Ltd., Toronto
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An exclusive cfational’ development to cut data processing costs!

What is CRAM?

National Card Random Access Memory (CRAM)
is an unequalled advance in external memory used
with the National 315 Data Processing System.
How does it work?

Each CRAM file controls a deck of 256 magnetic
cards capable of storing over 5,500,000 alpha-nu-
meric characters. Information stored on the cards
can be directly addressed for high-speed random or
sequential processing.

Learn how CRAM can benefit you. Call your nearby National Office, or

write o Data Processing Systems and Sales.

THE NATIONAL CASH REGISTER COMPANY e Dayton 9, Ohio
1039 OFFICES IN 121 COUNTRIES ...77 YEARS OF HELPING BUSINESS SAVE MONEY

COMPUTERS and AUTOMATION for June, 1961

What are its advantages?

e For the first time a random memory device can
be effectively utilized for both random and sequen-
tial processing. © For the first time it is economical
and practical to employ multiple random access
units in one system. ® For the first time it is pos-
sible to store, sort, update, and report — using a
single, magnetic file. ® For the first time the mem-
ory of a random access device can be removed and a
new memory mounted in approximately 30 seconds.

* TRADEMARK REG. U.S. PAT. OFF.

ELECTRONIC DATA PROCESSING
ADDING MACHINES« CASH kEGISTEIfS
ACCOUNTING MACHINES « NCR PAPER
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MITRE is a nonprofit
system engineering
ordanization engaged §
in the design,
development and
evaluation of
command and

control

systems. / :

A brochure more fully -
describing MITRE
and its activities is

available upon request.

ENGINEERS and SCIENTISTS

SATIN is an example of MITRE’s pioneering

efforts in large control systems. Excellent

opportunities are currently available in this

program for well-trained engineers, mathematicians, and
physicists with active, inquiring minds. If you have an interest in
computers, communications, control systems or aircraft and like
to put new ideas to work, there may be a place for you in MITRE’s

expanding Air Traffic Control activities. Openings are also available
at MITRE’s facility in Montgomery, Alabama.

Inquiries may be directed in confidence to
Vice PresinenT — TECHNICAL OPERATIONS Post Office Box 208, 5-MT — Bedford, Massachusctts

All qualified applicants will receive consideration for employment without redard to Race, Creed, Color or National Origin,
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With the Bendix G-20 you are a two computer company. Incorpo-
rating both commercial and scientific data handling capabilities,
the G-20 computing system permits all functions of your organi-
zation—engineering and administration, manufacturing and
marketing—to meet their combined data processing needs in a
single cost saving move. = The G-20 contains a complete auto-
matic programming ‘package’’—including algebraic and busi-
ness-language compilers which allow engineers and EDP
personnel to write computer programs quickly and easily. .. in
the natural language of the problem. The G-20's “‘packaged intel-
ligence' masterminds the automatic scheduling of multiple prob-
lem processing—commercial and scientific intermixed —and

maintains maximum system use and efficiency. = And your G-20
configuration can always match exactly the changing require-
ments of your particular computing/data processing ‘“‘mix’". ..
assuring maximum utilization of your specific system. = Consult
your own engineers and methods people. They'll recognize the
multiple-purpose capabilities of the Bendix G-20...and the
budget wisdom of using one computer to handle the data proc-

essing demands of your entire organization.

= For application bulletin “‘A Solution to the

'mﬂdly Profit Squeeze,” write:

Bendix Computer Division

DEPT.D-32, LOS ANGELES 45, CALIFORNIA

CORPORATION
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BIAX MEMORIES are the answer

Aeronutronic’s BIAX INSTRUCTION MEMORIES will
increase the speed of your computer, data handler,
or control system. These remarkable memories oper-
ate at high speed, with non-destructive read, low
power, and high reliability.

BIAX MEMORIES offer access time of 0.4 usec and
cycle time of 1.0 usec without need for regeneration.
These advanced memory systems will give you the
necessary speed and reliability for all your program
storage.

Specifications
Up to 1024 words
- Up to 36 bits per word
Read cycle time: 1.0 usecond
Access time: 0.4 usecond
Loading: From paper tape or your equipment
at rates up to 200 kc
Power: Less than 50 watts
Temperature: 0°C to 50°C

BIAX MEMORIES are available in several standard
sizes or can be built to your specifications on a fixed
price basis. Their low power requirements plus high
reliability over a broad range of environmental condi-
tions assure dependable performance.

For further information regarding BIAX MEMORIES’
capabilities applicable to your requirements you are
invited to write or call: Manager of Marketing, Com-
puter Products Operations, Department 27.

AERONUTRONIC

DIVISION

Ml‘m@vﬂwwny,

NEWPORT BEACH, CALIFORNIA
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RECENT DESIGNS
IN MAGNETIC DATA
STORAGE DRUMS

¢

T A

Large Commercial

10” x 480 Tracks

Universal Heads
Convenient Connector Panel

oy

Small Commercial
Designed for Quantity
Production
614" up to 55 Tracks

‘Medium Commercial
614” x 170 Tracks
Compact Design

Available

Mil-Spec Drum
614" x 80 Tracks

Qual. Test Reports

Special emphasis in these drums
has been placed on obtaining
smooth operation over a wide
temperature range with resistance
to thermal shock.

For More Details Write

REDMOND-
FAIRCHILD, INC.

610 So. Arroyo Parkway
Pasadena, Calif.

POTTER INSTRUMENT COMPANY, INC. » SUNNYSIDE BOULEVARD, PLAINVIEW, NEW YORK

{3

5
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OVER

100 BILLION BITS

WITHOUT A

DROPOUT

S
"Mul“l
QRIER

Wn

DENISITY
BARMING

506 IL HIGH SPEED DIGITAL -
MAGNETIC TAPE HANDLER

TYPICAL CAPABILITIES OF
POTTER HIGH DENSITY
) SYSTEMS
High Density Systems by Potter
can include such outstanding
characteristics as:
RELIABILITY:
Transient error rate . . . 1 in
107to 10% max. at 1500 ppi
Permanent error rate...1 in 108
to 10? max. at 1500 ppi
Reread time to recover transient
errors. .. less than .005% of
‘“on-line’” time at 1500 ppi
BIT DENSITIES up to 2,000/inch
TAPE SPEED up to 150 ips
NUMBER OF CHANNELS
up to 20 per inch of tape width
INTERCHANNEL TIME
DISPLACEMENT
Less than 0.2 microsecond
at buffer output
INTERBLOCK GAP
May be as short as 0.3"/; 0.757
typical for dual read/write
operation at 100 ips
ERROR DETECTION
Parity channel provides
single error detection
ERROR CORRECTION
- Single parity channel makes
possible single error correction

AND MANY OTHERS
write for details

For more than 40 hours of contin-
uous operation, Potter High Density
systems have recorded 100 billion
bits without a single dropout. And
—they've done it at the fantastic
rate of 240,000 decimal characters
per. second. Only with the revolu-
tionary new recording technique do
you get this combination of
extreme capacity with ultimate
reliability.

In the 40-hour test, less than 2
seconds re-read time were required
to recover information lost through
transient error. More than 20,000
passes of the tape can be made
without losing information or sig-
nificantly increasing the reading
error rate.

Tested and proven in computer sys-
tems, Potter High Density Record-
ing is presently available in the
Potter 9061 High Speed Digital
Magnetic Tape Handler, and will
be available in other Potter Tape
Systems.

Write today for details on how High-

Density Recording can be applied
to your data handling problem.
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BREAKTHROUGH

o
B e Ab H To fill the exacting requirements of airborne
operations, Bryant announces a complete family of
magnetic storage drums for general and special
purpose applications in aircraft, missile, and satellite
systems. Incorporating rugged, lightweight,
shock-resistant construction, Bryant airborne drums
qualify to military specifications by independent
laboratory tests. Features include:
Capacities to one million bits.
Minimum weight and package size.
Bit rates to one megacycle.
Speeds to 18,000 RPM.
Qualified to MIL-E-5400.

For details, contact your nearest Bryant representative,

A FULL FAMILY
OF AIRBORNE
MAGNETIC DRUMS

T or call direct.
o \.\
A
BRYANT | COMPUTER PRODUCTS
“ ' Disc File and Magnetic Drum Memories for Every Storage Application
S~ _...=”" ' 852 Ladd Road * Walled Lake, Michigan - MArket 4-4571
. , A DIVISION OF EX-CELL-O CORPORATION @




