






























































































































refunded to her by the Internal Revenue Service. She 
is finally taken to the "boss" and finds that it is a 
computer. This is explained by the fact that "no hu­
man brain could grasp the complexities of the system. 
These machines are the only ones capable of under­
standing what it's all about." When the woman in­
forms the machine of her purpose it makes improb­
able replies, such as: "We do not make mistakes. To 
err is human." This unfortunate portrayal of a com­
puter can best be described by the Post's blurb on the 
author, which says that "he convinced himself that 
something more fiendish than a mere human was in 
charge of the system." 

The Gadfly 
This examination of science fiction stories, although 

it is not all inclusive, indicates that as well as pro­
viding enjoyment they focus attention on the rela­
tionship of men and computers. As major themes 
some have the pessimistic view that man, through 
his inventions, will be destroyed while more of them 
emphasize that man is the controller of his inventions 
and so his is the responsibility for creativity and de­
cisions, the choice of good or evil use, and the re­
sponsibility for care in execution. Most of the stories 
deal with computer applications that are not yet in 
practice but are a continuation of present trends. 
Two of the recurrent ideas in their extensions of 
computer use is that the application involves social 
and psychological factors and that computers play 
an increasing role in decision making. By presenting 
plausible extensions of current uses, these science 
fiction writers underscore the present social and moral 
implications of these uses. Although attempts are 
being made by some computing people to awaken 
thought and discussion on social and moral responsi­
bilities, the added stimulus by science fiction writers 
should be welcomed and carefully considered since 
their traditional role of insightful social and scientific 
gadflies can be shown to have been of value in the 
past. 

Speeding Up 
In considering the themes and ideas highlighted in 

science �f�i�c�t�i�o�n�~� they can be seen· to be very closely· 
related to each other and quite relevant to the cur­
rent state of the "computer revolution." While com­
puters may never physically turn on man and destroy 
him, their introduction into his culture has far­
reaching effects. One effect is the speeding up of the 
tempo of selected aspects of the culture while leaving 
other aspects relatively untouched and, therefore, in­
creasing the imbalance. Also the implementation of 
some ideas can become very rapid and so require 
more rapid reactions and, therefore, more rapid de­
cisions. 

Deciding 
Computers are being turned to in order to make 

decisions more rapidly and easily in many areas. The 
science fiction emphasis on man's responsibility for 
making decisions is one that should be carefully con­
sidered as computers enter this realm increasingly. 
While it can be argued that in the decision process 
the computer gathers and analyzes the information 
and the actual decision is left to a human being, it 
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is clear that the final decision is merely a last ob­
vious step once the foundation has been set when 
the program is written, by the questions being asked 
and the information being considered germane. 
Computer applications have progressed from aiding 
in decisions about the manipulation of inanimate 
objects into situations dealing with manipulation 
of people. While these situations may be expressed 
mathematically, there remains the question whether 
such representations truly consider the pertinent 
factors when human beings are involved. 

As computers are being applied to larger policy 
decisions there is the need to utilize social and 
psychological theories as is noted in the science fiction 
applications. This is complicated by the fact that the 
social sciences are not as spedfic as the physical sci­
ences. Nevertheless, attempts are being made to cast 
vague ideas into a mathematical framework and so 
there are developed equations describing human 
value systems, human behavioral systems, and even 
numerical values for human lives. While it is doubt­
ful that these representations are adequate, it is an 
even more serious question as to whether they aid 
or interfere with understanding. Decisions and ac­
tivities based on these formulations require a phi­
losophy of expediency rather than humanism and an 
environment where belief in mass society overrides 
the uniqueness of the individual. 

Instructing 
The theme in the science fiction stories empha­

sizing man's responsibility for care in giving instruc­
tions to computers is also of considerable importance. 
While the literal interpretation of instructions can 
lead to trouble when an erroneous instruction is 
given, even greater difficulties can be brought about 
when the analysis of a problem overlooks or mis­
interprets various facets of the problem. Particularly 
when human social and psychological factors are in­
volved in a problem, the people analyzing the prob­
lem are responsible for realizing and admitting the 
limitations imposed by (1) their own competence 
and (2) the knowledge currently available. 

Applications 
The responsibility for determining the applications 

of computers is shared by everyone in the culture 
but rests largely with those who deal with computers 
and so are more aware of their capabilities and 
limitations. The ingenuity of computer people is 
channeled largely into military applications because 
this is the area in which funds are available for sup­
porting computer usage. However, large areas of 
potential supporters are unaware that computer use 
could benefit them. If computer people would take 
the initiative in considering and expounding new 
areas of applications, support would be forthcoming 
and the potential of computers could be more fully 
realized. At best the applications of computers are 
determined by the goals and values of our culture. 
But some goals can be changed if an alternative is 
shown to be feasible, as in the case of disarmament 
versus armament. Since computers require explicit 
formulation of problems and since they cause effects 
to be achieved more rapidly, there should be pause 
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Since 7952, EA! plotting equipment has been applied to a steadily lengthening list of data reduction applica­
tions - from simple, manual point plotting to high-speed magnetic tape input contour plotting. Again and 
again, the flexibility, speed and extreme accuracies of EA! plotters have dictated their selection over compet­
ing instruments. 0 EA! standard plotters include 7 I" x 77", 30" x 30", and 45" x 60" boards. Operation can be 
either off-line from punched cards, punched tape and magnetic tape, or on-line with various computers. Output 
modes include point, line, symbol, and contour plotting. Plotting speeds up to 4500 line segments per minute 
can be provided. Reliability is assured by solid-state circuitry and superior mechanical design. 0 You can draw 
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detailing your needs, today. 
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for thought about the cultural goals and values that 
are determining and being furthered by computer 
a pplica tions. 

Another area of responsibility of computer people 
is higblighted by science fiction, although not stated 
directly by it. Science fiction helps in understanding 
the ideas about computers, robots, and automation 
held by the public. The public's image of computers 
depends on the information to which it has access; 
and that information, whether intended as fiction or 
as fact, seems to have fiction and fact interspersed. 
The public appears to be in need of more information 
and understanding about this new innovation which 
increasingly affects them. 
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INPUT I OUTPUT 

H207 LINE PRINTER 
Holley Computer Products Ct). 
Warren, Mich. 

HIGH SPEED PRINT STATION & 
HIGH SPEED PRINTER SYSTEM 

Anelex Corp. 
Boston 14, Mass. 
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EQUIPMENT 

A new model of the H207 medi urn-speed line 
printer has a print ribbon claimed to have 
three times former life. When 64 characters 
are printed, line speed is 300 lines per 
minute. Interchangeable print drums (see 
photo insert) allow increased speed when 
a large selection of characters is not 
needed. A swing-up drum arm permits easy 
forms loading. A printer control, cabinet, 
and buffer for character serial input are 
optional with the print head. 

The High Speed Print Station (at left in 
photo) is a complete off-line printing sys­
tem for use with heavy duty commercial and 
scientific computers which now operate with­
out the benefit of high speed read-out. The 
Print Station, operating from either high 
or low density magnetic tape, prints both 
FORTRAN and COBOL at the rate of 1000 lines 
per minute. Standard Print Rolls contain 
132 columns with 48 characters in each 
column: 26 letters, 10 digits and 12 symbols 
of the customers choice. 

The High Speed Printer System, Series 4-1000, 
(at right of photo) combines in a single 
housing, all power electronics and their 
controls, buffers and logic, and the new 
Series 4-1000 print head. The stnndard 
models provide 120 columns, 10 columns per 
inch and six lines per inch. Normal print 
speed is 1000 lilies per minute. The system 
also has Anelex's "penetration control"', 
which makes possible adjustment of print 
density to compensate for a greater or 
lesser number of carbons or for varying 
thickness of paper. 
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TALLY MARK 45 TAPE OPERATED SELECTRIC 
TYPEWRITER SYSTEM 

Tally Register Corporation 
Seattle, Wash. 

MODEL TTR-200, TYPEWRITER-TRANSMITTER/RECEIVER 
Invac Corporation 
Waltham 54, Mass. 

NCR TAPE-PUNCHING ADDING MACHINE 
The National Cash Register Co. 
f)ayton 9, Ohio 
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The Mark 45 system has three modes of opera­
tion: 1) tape preparation from data entered 
on the Selectric keyboard at up to 15-1/2 
characters per second; 2) print-out and 
data retrieval from perforated tape at 
15-1/2 characters per second; and 3) simul­
taneous reperforation and hard copy printout. 
Control features of the Mark 45 system per­
mit codes for format functions such as 
carriage return, tab, index, back space, 
etc., to be produced automatically as 
the operator types. A bi-directional per­
forator deletes errors from the tape auto­
matically as the typist backspaces and XIS 

out her errors on the hard copy. 

Model TTR-200 is a photoelectric, solid 
state device having no contacts and low RFI. 
There is closed loop, ready-busy signal for 
synchronizing typewriter to computer. Op­
eration speed is 15.5 characters/sec. 
An 8~" or 13'" writing line is available. 
Input/output typewriter equipment may be 
used as: on-line computer device; off-line 
device for data preparation; communication 
transmitter/receiver; inquiry and reply 
device in data processing and information 
retrieval systems; data logger for process 
control, data collection, and checkout 
systems. 

This machine translates information into 
machine language for computer use. The NCR 
tape-punching adding machine is programmed 
to operate the punched tape recorder auto­
matically. An amount entered in the key­
board, adds into the machine total, prints 
on the adding machine tape, and is punched 
into the paper tape in code. An operator 
needs only to read printed tape to know what 
was recorded on punched tape. Corrections 
can be made before punched tape is sent off 
for processing. 
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SINGLE ARM PLOTTING BOARD 
Computer Systems, Inc. 
Monmouth Junction, N.J. 

THE AERO DIGITORK -- a numerically controlled 
X and Y plotter 

Aero Service Corp. 
A division of Litton Industries 
Philadelphia 20, Pa. 

MODEL A-6-12 PLOTTING SYSTEM 
The Gerber Scientific Instrument Co. 
Hartford, Conn. 
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INPUT/OUTPUT EQUIPMENT 

The Model 3305 transistorized single-arm 
plotting board for analog and digital com­
puter application graphically expresses 
variables applied in the form of DIC poten­
tials, plotting the curve formed by one 
variable (X) against another (Y). Plotted 
curves can represent a variety of data, 
including analog and digital computer 
readouts, laboratory test data and business 
charts or graphs. An electroluminescent 
panel is used to backlight the full 30 x 30 
inch plotting area. Higidity of the plotting 
surface is maintained by a specially­
designed honeycomb aluminum base. Resistance 
to abrasion is provided by the plastic writ­
ing surface. All major assemblies are plug­
in modules. 

The Aero Digitork, an automatic X and Y 
plotter, uses Digitork stepping motors as 
mechanical actuators for the plotting table 
mechanism. These electrical motors respond 
to digital commands, manual controls, punched 
tape or cards and magnetic tape. The result 
is automatically programmed plotting over a 
47~ in. x 4~ in. surface to ±.0025 of an 
inch. The plotter has path controlj it is 
capable of producing a series of lines 
parallel to X and Y axesj and automatic 
accelerate and decelerate controls prevent 
overshoot, both in point plot and continuous 
line operation. Some upplications include 
use in printed circuitry work, aircraft and 
automotive lofting, turbine blade design 
and charting flow patterns. 

A new Magnetic Tupe Controlled Plotting Sys­
tem is capable of drawing lines with an ac­
curacy of ±O.OOI inch (per foot) at speeds 
up to 300 inches per minute, and within 
±0.002 inch (per foot) at speeds up to 500 
inches per minute. Lines may be drawn in 
four colors, and 46 characters may be 
printed at the rate of over two per second. 
The system operates automatically from mag­
netic tape, or manually from the control 
console. The new plotter complex consists 
of four main parts (see photo left to 
right): the Plotter Table (6' x 12')j the 
Bendix Control Unitj the Power Distribution 
Cabinetj and the Control Console. Highly 
a';curate engineering and assembly drawings, 
high-prp.cision layouts. patterns and 
templates can be drawn 011 either sheet metal 
or paper at high speeds. 
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DATA LOGGER, NLS RS3 
Non-Linear Systems, Inc. 
Del Mar, Calif. 

PANEL TAPE MINDER 
Cycle Equipment Co. 
Los Gatos, Calif. 
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PUNCHED TAPE VERIFIER, ADS-04 
Advanced Data Systems Corp. 
Los Angeles 25, Calif. 
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The NLS RS3 will automatically scan up to 
20 input channels, feed the readings through 
a digital voltmeter and provide a punched 
tape record of each 4-digit measurement with 
its input channel number. The RS3 can ac­
comodate any 5, 6, 7 or 8 channel tape code. 
Coding can be changed by shifting diodes 
on a plug-in circuit board or by inter­
changing prewired plug-in boards. Punching 
speed is 20 characters per second, nominal. 
Applications for the RS3 include automatic 
data logging and testing in electronic and 
electrical system check out, industrial 
process supervision and control, nuclear 
research, medical electronics, and data 
collection at remote sub-stations for 
power utilities and pipelines. 

This new line of panel tape minders is 
versatile enough to be adapted to any type 
of perforated tape installation. The indi­
vidual panel tape minders can be positioned 
for right or left feeding, as well as from 
above or below. Cycle Panel Mount No. 800, 
shown in the photograph, has at the right 
an 8" reel tape feeder fitted with a 2" 
core holder, and at the left an 8u reel 
winder, on a standard 19" wide radio relay 
rack panel. The tape goes from the feeder 
to the tape punching equipment, such as 
the BRPE Punch, and then is wound on the 
winding unit. Speeds are available up to 
15" and 20" per second. 

The ADS-04 is designed for use in prepara­
tion of tape programs used in missile 
checkout equipment, missile guidance com­
puters, and numerically controlled machine 
tools. The tape verifier achieves a high 
degree of reliability by the use of 1) photo 
electric tape readers which can detect dirt 
and chad not detectable with mechanical 
readers; 2) tapes which stop on each char­
acter during comparison; 3) visible and/or 
audible indication of error; 4) verifier 
which will not advance tapes until reset 
when error occurs; and 5) semiconductor 
circuitry and modular construction. In 
addition to handling paper tape, the ADS-04 
will operate with oiled paper, mylar, or 
aluminum-mylar laminate in lengths up to 
1000 feet, spooled or fanfold, in any com­
bination and at speeds up to 60 characters 
per second. 
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ELECTROSTATIC TAPE 
Omnitronics, Inc. 
Subsidiary of Borg-Warner 
Philadelphia 23, Pa. 

MAGNETIC STORAGE DRUM, MODEL 4-20 
Cognitronics Co. 
Rraircliff Manor, N.Y. 

MONRO-CARD MAGNETIC RECORD 
Monroe Calculating Machine Co. 
Litton Industries, Business Machines Group 
Orange, N.J. 
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INPUT jOUTPUT EQUIPMENT 

The new OMNI-DATA Edge-Interpreting Punched­
Tape Recorder uses the high speed and accu­
racy of reflected-light photoreading and 
electrostatic recording for incorporating 
edge interpretation in existing punched-tape 
systems. The only modification to the 
punching and handling system is the substi­
tution of OMNI-DATA electrostatic paper tape 
for whatever tape is presently used. There 
is no change needed in the usual handling, 
punching, and storage methods. The Punched­
Tape Recorder consists of two stations: a 
unidirectional OMNI-DATA photoreader, which 
reads previously punched codes at 600 char­
acters a second; and an OMNI-DATA electronic 
strip printer, which converts the data to 
alphanumeric equivalents and records them 
serially along the edge of the tape at the 
same speed. A section of I-inch OMNI-DATA 
electrostatic tape, with punched codes and 
recorded alphanumeric characters along the 
margin, is shown in the photograph. 

The Model 4-20 is a high speed drum access 
storage component for data reduction and 
processing systems or other related applica­
tions. The device has a dust cover enclos­
ure which serves as an isolator to thermal 
shock. Heavy duty shock mounts insure 
stable operation in the presence of mechani­
cal vibration. The pulley and belt drive 
provide flexibility for selecting drum 
speeds up to 25,000 rpm. The drum has a 
capacity of up to forty-four tracks whose 
heads are individually adjustable. Connec­
tions to the drum are made through spring­
locked connectors. Matching printed cir­
cuitry for reading, writing and electronic 
switching is optionally available. 

The Monro-Card magnetic record is the size 
and shape of an ordinary tabulating card, 
but with a magnetic oxide coating. Capac­
ities of either 1500 or 800 digits of 
information are available. The Monro-Card 
magnetic record permits stored information 
to be up-dated, changed or erased without 
destroying the original data document. 
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NCR 473 DATA INPUT 
NCR 463 CENTRAL COMPILER 
The National Cash Register Co. 
Dayton 9, Ohio 

The NCR 473 transmits data at the rate of 
60 characters per second. Maximum message 
length is 146 characters -- 130 from the 
input station and 16 from the compiler. 
The message format and length is programmed 
by internal plugboard wiring. The desired 
program is selected by dialing the proper 
message code. Each program determines and 
enforces what data will be transmitted and 
in the order in which it will be sent. 
There are ten basic message programs for 
transaction code, and by using modifiers, as 
many as 30 identification codes are avail­
able. Data input stations are connected 
by a single trunkline cable to the Compiler. 
Input stations can be located up to 2.7 
miles from the compiler. 

The NCR 463 Central Compiler punches 60 
alphanumeric characters per second. Reel 
capacity is 1500 feet. Output is on 1 
inc~ paper tape, dry or oiled. Eight 
channel IBM code is standard but any de­
sired code may be obtained with the addition 
of the Master r'ranslator to the Compiler. 
The Compiler can add up to 16 alphanumeric 
characters of information to the message 
received from the input station. Maximum 
message length for a single transaction is 
146. Parity check is performed on all 
checkable codes at the time of punching. 
Pulse checks are also performed. 

" • , Q. 0 Q (10 

- .0. 0 

COLLECTADATA 3031 RECEIVER 
Friden, Inc. 
San Leandro, Calif. 
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Model 3031 receives and punches into 
8-channel tape information transmitted from 
the various points of origin. It contains 
tape hand~ing mechanisms, control logic, 
and provides its own power and that of all 
transmitters on the same cable line. 
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PHOTOELECTRIC TAPE READER, MODEL 300R 
and PRINTED MOTOR CAPSTAN DRIVE 

Photocircuits Corp. 
Glen Cove, N.Y. 

INPUT jOUTPUT EQUIPMENT 

The photoelectric tape reader, Model 300R, 
(shown in photo below) uses printed circuit 
motors for both tape transport capstan and 
the reel servos. The printed motor capstan 
drive is shown in the picture at the left. 
Movement of the tape over the read head is 
controlled by the rubber covered capstan 
wheel connected directly to the shaft of a 
printed motor. Ball bearing rollers hold 
the tape gently against the capstan wheel, 
and insure that tape movement is in exact 
accord with capstan rotation. Use of the 
printed motor for tape transport allows 
free-running reading speeds of 400 characters 
per second and asynchronous (line-by-line) 
speeds of 300 characters per second without 
the use of brakes, clutches or pinch rollers. 

o < 0 ~ ~ ~ .' 
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D 2020 DIGITAL MAGNETIC TAPE UNIT 
Datamec Corp. 
Mountain View, Calif. 

COMPUTERS and AUTOMA TION for December, 1962 

This magnetic tape device is suited to ap­
plications on small and medium scale com­
puters and off-line systems where there are 
non-technical personnel and where long term 
continuous operation and low maintenance 
are required. The D 2020 is IBM compatible 
for tape formats of 200 and 556 bits per 
inch and has a 30 inches per second bi­
directional drive with a 5 ms start and 
1.5 ms stop. The series includes the trans­
port, low and dual density signal electronics, 
and a complete group of options. 
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COMPUTER COMPONENTS 

MINISTORE, A RANDOM ACCESS 
MAGNETIC CORE MEMORY 

Rese Engineering Inc. 
Philadelphia 2?, Pa. 

New circuit design 
and packaging are reported 
to yield lower cost, 
smaller overall size, and 
lower operating power for 
these memory planes. 
Pivoted printed circuit 
cards illustrate packag­
ing technique of using 
universal boards with high 
packing density that can 
accept all the circuits 
required to cover storage 
capacities from 64 to 
1024 words having a word 
length of 2, 4, 6 or 8 
binary bits. 

An interior view from 
the top shows the magnetic 
core storage array (upper 
right hand corner) and 
universal printed circuit 
boards containing core 
driving and sensing 
circuits. The complete 
memory is packaged in a 
standard 19 inch relay 
rack 3 1/2 inches high 
and 16 inches long. 

Ministore is all 
solid state design and is 
assembled from printed 
circuit logic cards. Data 
is stored and retrieved in 
parallel form. All core 
driving and sensing 
circuits are internal to 
the equipment. Applica­
tions for Ministore in­
clude its use as a working 
memory for a small digital 
computer, for input/output 
buffering, tape storage 
buffering, format control, 
data communications, and 
for use in special pur­
pose data handling 
systems. 
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TilE RVQ, FEHRITE CORE 
MEMORY 

Ampex Corporation 
Redwood City, Calif. 

The HVQ is designed 
for use with computers re­
quiring small to medium 
storage capacity. It is 
available in 128, 256, 
512, 1021], 2048, and 4096 
word sizes and has an 
access time of 2.5 usec. 
Operating modes of the 
RVQ are: standard-random 
access with clear-write, 
read-regenerate, load 
and unload cycles. 

L-90 HIGH-SPEED 
MICROCIRCUIT 

General Precision, Inc. 
Librascope Division 
Glendale 1, Calif. 

This is an operating 
developmental model of 
a 20-megacycle flip-flop 
microcircuit for use in 
the L-90 aerospace com­
puter developed by this 
company. The unit uses 
two integrated circuits 
for the flip-flop 
functions. 
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MINIATURIZED MICROMODULES 
Goodyear Aircraft Corp. 
Akron 16, Ohio 

Engineer Harry Hellman 
is holding a miniaturized 
version of an amplifier 
which will do the same 
job as the complex tube­
type device in his other 
hand. The micromodules, 
shown in the foreground, 
are fingertip-size units 
which contain 10 to 16 
wafer-thin transistors, 
diodes, resistors, 
capacitors and inductors. 
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DIGITAL INDEX CONTROL, 
SAlOOI 

Sectron, Inc. 
Salem, Mass. 

Accuracies are poss­
ible within 0.0001 inches 
out of 2 inches on machine 
tools without requiring 
highly skilled operators. 
The SAIOOI is a decimal 
controlled pulse generator 
for positive positioning 
of machinery through a 
stepping motor. It has 
direct setting, automatic 
indexing, modular com­
ponents, a self-contained 
power supply, and direct 
coupling to existing 
control circuits. 

IRIG PRECISION TIME CODE 
GENERATOR, MODEL HI-138 

Hyperion Industries, Inc. 
Digital Products Division 
Watertown, Mass. 

All of the standard 
IRIG formats are gener­
ated in serial modulated 
and unmodulated forms 
and a parallel time of day 
output is provided. The 
device can be expanded 
to accommodate other 
formats. 

REED-SWITCH RELAYS 
General Electric Company 
Schenectady 5, N.Y. 

The plug-in type 
reed-switch relay for 
octal base (left), and the 
printed circuit type reed­
switch relay are capable 
of operating in 1.0 to 
1.5 msec. These hi-speed 
relays will perform up to 
900 cycles per second. 
They find use in data 
processing, scanning, 
counting, instrumentation 
and similar operations. 
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MAGNETOSTRICTIVE DELAY 
LINE 

Andersen Laboratories, Inc. 
West Hartford 10, Conn. 

This 250 usec., 2 
megacycle magnetostrictive 
delay line is capable of 
storing 500 bits of in­
formation in a return to 
zero mode of operation or 
1000 bits of information 
in a non-return to zero 
mode. With a 10 volt 
drive pulse this line has 
an output voltage of 12 
millivolts into 2000 ohms 
termination. 

DIGITAL CIRCUIT CARD 
Computer Logic Corp. 
Los Angeles 64, Calif. 

The CS-Series of 
digital circuit cards de­
signed for counting and 
shifting operations are 
manufactured in three 
frequency ranges: Model 
CS-l operates from dc 
to 300 kilocycles; Model 
CS-2 operates to 3 mega­
cycles; and Model CS-12 
operates to 10 megacycles. 
Each card has two inde­
pendent flip-flops with 
gates for counting 
either up or down; and 
shifting, either right or 
left. Determination of 
any of the 4 possible 
operations is made by 
socket wiring. Selec­
tion between the 2 
chosen functions is made 
by a logical control 
line. 
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DECIMAL DECADE COUNTER, 
BIP-8001, and BCD To 
Decimal Decoder, BTR-SeA 

Burroughs Corporation 
Electronic Components Div. 
Plainfield, N.J. 

BIP-8001 has 100 Kc 
frequency capability. 
8TH-SOA' is designed to ac­
cept U-4-2-1 binary in­
formation. Both use plug-

'in printed circuit cQn­
struction and provide 
visual in-line decimal 
reado~ of data with a 
NIXIE.\!!) indicator tube. 
The units feature a diode 
matrix which is fabri­
cated from a single piece 
of silicon. The diodes 
are then joined to two 
circuit plates which 
provide input and output 
connections' to the matrix. 
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PRINTAPIX@ CATHODE RAY 
TUBE 

Litton Industries' 
Electron Tube Division 
San Carlos, Calif. 

This cathode ray tube, 
the PX-275, has replaced ' 
the conventional CRT phos­
phor screen by a target 
mosaic composed of a 
pattern of .001" diameter 
conductive elements spaced 
on approximately .004" 
centers to form a printing 
area 2-3/4" long by 0.15" 
high. These conductive 
elements serve to directly 
transfer electrons from 
the electron beam to the 
printing medium, thereby 
establishing an electro­
static charge which is 
made visible by the selec­
tive adherence of a pre­
charged pigmented powder. 

AUTOMATIC MEMORY PLANE 
TESTER, MODEL 2145 

Computer Instrumentation 
Corp. 

Cherry Hill, N.J. 

The automatic memory 
plane and stack tester 
tests the continuity and 
directions of access and 
sense wires and determines 
the composite sense out­
put characteristic. The 
system generates standard 
and experimental pro­
grams for all phases of 
memory test applications. 
There is a maximum scan 
capability of 128 x 128 
cores in either the coin­
cident-current or word­
organized modes, which 
allows testing of coinci­
dent-current memories of 
up to 16,384 words, and 
word organized memory ar­
rays holding up to 128 
words, each with up to 128 
bits per word. 

MEMORY STACKS 
Ferroxcube Corp. of America 
Saugerties, N.Y. 

These core memory 
stacks have planes which 
are capable of storing up 
to 1984 information bits 
per plane. Ferroxcube 
commercially strings 
memory planes and stacks 
with 30 mil cores, and is 
presently developing 
units with smaller cores. 
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AZTEC 50 ARRAY 
Ampex Corporation 
Redwood City, Calif. 

AZTEC 50 mil coinci­
dent current core arrays 
are available in various 
sizes as standard prod­
ucts. Complete 4096 
word array occupies 
10.25 square inches. 

AMPEX 30 MIL COINCIDENT 
CURRENT CORE ARRAYS 

Arrays are available 
in various sizes as 
standard products. The 
new stucks are saiu to 
deliver improved reli­
ability over previous 
units on the murket as a 
result of new soldering 
techniques known as the 
"Aztec pattern", which 
increases the amount of 
solderable area. 
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AZTEC 50 MIL COINCIDENT 
CURRENT CORE MEMORY 
STACK 

lIigh speed operation 
is from 2 to 8 micro­
seconds. A complete 4096 
word array occupies 10.25 
square inches. 
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DATA T~RANSMITTERS 

AND CONVERTERS 

G-E Telemetering System -- General Electric Company, Schenectady 5, N.Y. / A remote 
meter reading system, developed with the cooperation of Northern Illinois Gas and 

the Illinois Bell Telephone Company, consists of GE's new Digital Telemetering 
Encoder (used at unattended locations), a GE Digital Decoder and specially modi­

fied DATA-PHONE service. Up-to-date meter readings are automatically obtained from 
remote un-attended locations by dialing the telephone number of the industrial cus­

tomer. The identification number of that industrial customer and the up-to-date 
, meter reading is automatically transmitted back to the Northern Illinois Bellwood 

office, where this information is then printed out on paper tape. The cycle time of 
this procedure is about 20 seconds. 
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602A Data-Phone data set -:- Bell Telephone 
System, New York, N.Y. / The 602A makes 
possible the transmi~sion over regular 
phone facilities, of drawings, maps, 
charts, printed documents and other vi-", 
sual material, from one facsimile machine 
to another anywhere in the country. The 
602/\ will probably be in regular pro­
duction in the third quarter of 1963, with 
limited numbers of the new Data-Phone data 
sets available early in 1963. 

PCM Telemetry Data Processor, EMR'Model 285 
-~ Electro-Mechanical Research, Inc., Sara­
sota, Fla. / The Model 285 ~ata processor 
is designed to accept incoming PCM signals 
and convert them into formats suitable for 
peripheral devices, such as computers, high 
speed printers, tape punches, digital-to­
analog conversion equipment, analog recorders, 
etc. Model 285 accepts incoming bit rates up 
to one million bits per second; data word 
lengths between 4 and 64 bits, and up to 10 
different -·variable word length formats posi-­
tioned anywhere in the frame. All word, 
prim~'ry frame, and subframe synchronizers 
operate ~utomatically at three confidence 
levels. The system includes two main plug­
in patchboards which can be preprogrammed 
for mission functions. 

Mark 1 System -- Tally Register Corp., Seattle 9, Wash. / Three series of Mark 1 
equipment are available for simple data transmission and reception. They are cable 
connected to Bell Parallel Data-Phone equipment. The Mark lA with 402A Data-Phone 
(shown in the photo at left) is a transmit-only device. The Mark IB with 402B Data­
Phone (photo at right) is a receive-only device. Perforated paper tape is used as 
the data medium. All Mark 1 systems function with any code of 5, 6, 7 or 8 channels. 
All data transmitted through the communication line is duplicated on perforated tape 
with a maximum degree of accuracy at a rate of up to 750 words per minute. The Mark 
Ie system (not shown) is a bi-direction unit that combines a transmit and a receive 
device in a common cabinet. It can be equipped with either a Tally combined reader 
perforator or a separate: reader and perforator. 
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Datanet-15 -- General Electric Company, 
Computer Department, Phoenix, Ariz. / During a 
test of General Electric's new Datanet-15 
communications system (background), two 
computers passed information back and forth via 
Telstar communications satellite. Messages 
covered some 13,000 miles from Phoenix, 
Ariz., reaching Telstar as it orbited over the 
Pacific Ocean, to Schenectady, N.Y. in a mat­
ter of split seconds. Shown during the 
tests, are William H. Bridge, manager of 
special systems engineering at GEts Computer 
Department (standing) and computer programmer 
Gerald E. Olson. 

Datanet-15, data-transmission controller -­
General Electric Company, Computer Department, 
Phoenix, Ariz. / The Datanet-15 has two 
basic channels, with 6- or 15-channel 
capability for queing. Digital data is 
sent or received on two-wire cable, telephone 
or telegraph facilities operating on-line 
with the GE-225 computer or its peripherals. 
Finger-tip controls and indicating lights are 
up out of the way of passing personnel. 
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Mark SIP Programmed Paper Tape Systems -- Tally Register Corp •• 
Seattle 9, Wash. / The Tally Tape Programmer is a control 
device consisting of a Model 424 Reader and Supporting Logic. The 
program is stored on the reader in a paper tape loop. The 
average typist can operate the equipment with a nominal 
amount of training. Uses of the equipment are: 1) forms 
writing where a tape for data processing and/or transmission is re­
quired; 2) edits a previously punched tape; 3) provides 
hard copy format while automatically printing out a previously 
punched tape and 4) any combination of these operations. 
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Digitronics Dl12 Converter -- Digitronics 
Corporation, Albertson, N.Y. / Spiegel Inc., 
the nation's third largest mail order com­
pany, uses this converter to help speed 
55,000 catalog orders per day. The Dl12, 
operating at 10,000 words per minute, con­
verts paper tape to magnetic tape. detects 
and records errors in the paper tape, accumu­
lates and prints out daily sales totals by 
departments. and permits information to be 
entered into the computer at 150.000 words 
per minute. Shown at right are (left to right) 
Charles Faulkner, Spiegel Computing Center 
Manager, Frederick W. Spiegel, Executive 
Vice President, and James D. Moe. Digitronics 
District Manager. 

Analog to digital converter -- Ess Gee. Inc •• 
Elmsford. N.Y. / This solid state two digit 
A to D converter, complete with power sup­
plies. is capable of 200 conversions per 
second. The absolute accuracy of the con­
verter is tl% of full scale or ±~ the least 
significant count. Resolution is 1% of full 
scale. 

84 

~D Series of analog to digital converters -­
Scientific Data Systems. Inc •• Santa Monica. 
Calif. / The AD Series of analog to digital 
converters are high-speed. all silicon semi­
conductor devices that operate at speeds in 
excess of 5 microseconds per bIt. They oper­
ate from 00 to lOOOC. Transformer coupling 
is provided for all digital control and out­
put signals in order to eliminate system 
grounding problems. 
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INTEGRATED AUTOMATIC CONTROL SYSTEMS­
APPLICATIONS and FRONTIERS 

PART 2 

John R. Moore 
President 
Autonetics, a division of 
North American Aviation, Inc. 
Downey, Calif. 

A skilled and significant analysis of the present science 
of automatic control, and its application to defense, 
space, and automation. The frontier problems that 
chalienRe its application are thoughtfully reviewed. 

(Continued from November Issue) 

Non-Defense Space Program Applications 
of Automatic Control 

There are, of course, many other facets of auto­
matic control outside of those directly associated with 
governmentally-sponsored activities. Many of the 
techniques and devices which are used in commercial­
industrial applications give promise of commanding 
an increasingly large percentage of the total auto­
matic control effort and represent a great opportunity 
for increasing man's standard of living and for a 
smooth transition from an economy geared to cata­
clysm prevention to one preoccupied with improving 
man's happiness and well-being. 

Industrial and commercial automatic control sys­
tems are aimed at making improvements in the per­
formance of tasks which otherwise would have to be 
done by human operators. Into such categories fall 
all of' the industrial-control activities; the commercial 
aircraft and ship automatic pilots; and the increas­
ingly complex and competent systems for all types of 
traffic control. Such applications are becoming widely 
recognized as part of a major economic and sociologi­
cal factor termed "automation." We mention here 
but briefly two classes of industrial automation as in­
dicative of first attempts to use the new science for 
peaceful purposes. 

Automation of Manufacturing. One of the earliest 
industrial uses of automatic control was in the auto­
matic control of various manufacturing activities. 
Whereas special purpose automation has long been 
used successfully in specialized manufacturing opera­
tions, the digital control of general-purpose machine 
tools has had a more discouraging history. This has 
been the result of both technical and economic factors. 

In the technical area there has been the general 
problem of reliability of electronic equipment and 
the difficulties of adapting controls to existing ma­
chines. However, these technical factors have been 
of far less significance than the economic aspects of 
the application. Here the difficulties have included the 
questionable economic advantage of automating a 
machining process if resulting "set-up times" are ex­
cessive by comparison; the cost of numerical-control 
systems compared to advantages gained; the small 
market which results in high development costs per 
unit; and the high costs of establishing an adequate 

COMPUTERS and AUTOMATION for December, 1962 

electronic service and repair capability within the 
automatic machine tool control industry before com­
plex installations can be accepted for factory auto­
mation. 

Automation of Plant Operation. The second major 
industrial application of automatic control is in the 
control of the operation of various kinds of con­
tinuous-process plants. These include chemical proc­
ess plants, food and drug production, oil refineries, 
metal producing and processing mills, atomic reactor 
installations, and all types of public utilities. Here 
the installations have evolved from man-machine com­
binations in which the man is the principal controller, 
toward more and more completely automatic systems. 
It should be noted that on-line use of digital com­
puters in these applications has long been recognized 
as having very great potential advantages, not so 
much from the savings in labor which may result by 
replacing a few plant operators with robots, as from 
the increase in plant output which is possible by 
closer and more accurate control of the process. 

Why then have digital computers not been applied 
to many more plants today than they have? The 
answer is once again both technical and economic. 
From the technical standpoint, the question of 
guaranteed reliability of electronic equipment has 
been a major deterrent. On-line computers must fail 
safe or their failure could cause a catastrophe-both 
by ruining the products which were being processed 
at the time the failure occurred, and also by damage 
to important plant facilities and injury to personnel. 
A second technical problem-which is also economic 
-involves the system engineering required to adapt 
a plant to digital control. A purely economic factor 
is the gamble involved in converting an already 
profitable operation to a more automatic one whose 
advantages can only be proven by actual experience. 
Other economic factots are the loss of production. 
during the down time required for the installation; 
the actual investment in the systems engineering; the 
cost of digital computers, sensors, and power elements; 
and the expenses of maintenance and repair of equip­
ment which is unfamiliar to the plant's existing 
maintenance organization. All of these reasons have 
combined to make the application of electronic digital 
computers to on-line control of plant operations a 
venture whose economic history to date has often 
been wri uen in red ink. 
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The New Frontiers of Integrated 
Automatic Control 

Technical Frontiers. It is, perhaps, symbolic of the 
explosive progress of the science of integrated auto­
matic control that a number of new technical break­
throughs have occurred ~hich, if actively pursued, 
will produce far more change by 1975 than has tran­
spired since the advent of the transistor. These 
breakthroughs involve both devices and concepts. 

In the area of devices there is the whole field of 
developments generally lumped under the umbrella 
of "microminiaturization," energy conversion ele­
ments, low-noise amplifiers, MASERS, LASERS, 
cryogenic devices and plasmas. In the realm of con­
cepts the list must include adaptive control systems, 
the whole field of logical design and, most important, 
the concepts of bionics-the electronic simulation of 
functions of the human brain and nervous system in 
areas of learning, memory and pattern recognition. 

1. Microminiaturization. It may well be that fu­
ture historians, cataloguing the accomplishments of 
the 1960's, will select microminiaturization as the 
most important technical accomplishment of the 
decade. This is because the advantages of micro­
miniaturization reach into literally every field of 
scientific endeavor. By now, almost all technologists 
involved with automatic control know something 
about microminiaturization. Suffice it to say here that 
microminiaturization includes as the principal factor 
the means for producing complete circuits without 
the need for handling, soldering, or otherwise risking 
damage to each of the circuit components. Such cir­
cuits involve active and passive elements and are 
basically solid-state devices after the manner of tran­
sistors. These, and other new techniques, make it 
possible to achieve component densities, even with 
interconnections, of between 106 and 107 per cubic 
foot. With such component densities it is possible to 
develop control amplifiers and digital computers with 
tremendous capacity in a very small size, requiring 
very small amounts of power. 

Important as the reduction of size afforded by 
microminiaturization is, this feature is of much less 
significance to the new automatic control applications 
than the potential increase in reliability of the micro­
miniature electronics over conventional "printed" cir­
cuits. This expected increase in reliability is intrinsic 
in the microminiature circuits themselves, because 
many human operations are eliminated in their 
manufacture, each of which could cause a failure. 
These new circuits involve such low levels of power 
that overheating is not a problem. An important 
additional means of increasing the reliability of micro­
miniature electronics lies in the use of redundancy of 
circuits, groups of circuits or complete equipments. 
This is now feasible because of the great reduction 
in size. 

In addition to the reduction in size and increase 
in reliability, microminiature electronics can be pro­
duced at costs which will represent major reductions 
below the cost of present equivalent transistor circuits 
-all of which makes it possible to consider applica­
tions of automatic control which were never before 
feasible. 
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2. Low-Noise Amplifiers. Another important de­
velopment which is closely akin to the con troller­
computer type of microminiaturization is the low­
noise amplifier. This opens up a whole host of new 
applications involving tiny sensors with signal out­
puts which previously would have been too small 
to amplify by conventional means. It also opens up 
a new class of applications involving the wireless trans­
mission of information via coded signals inside equip­
ments. 

3. Field-Phenomena Devices. To date, most elec­
tronic controller and computer designs involve the 
concept of circuits-that is, sets of discrete paths 
along which power and information are transmitted 
in the form of electrical signals. Even the concepts 
of microminiaturization involve new ways to make 
circuits smaller, cheaper, and more reliable; but 
they are basically similar to the transistor circuits of 
today. A most challenging domain for research, how­
ever, lies in the use of the phenomena of continuously­
distributed fields and the distributed elements which 
control them. Such distributed devices may ultimately 
replace many designs using lumped parameters. 

4. LASERS. An exciting new development is the 
LASER, a generator of coherent light beams. The 
LASER will provide a means for the transmission 
of very large amounts of information on a very nar­
row beam of light. I t also has other interesting 
properties not directly applicable to automatic control. 

5. Breakthroughs in Concepts-Adaptive Control. 
The need for adjusting control parameters to optimize 
performance of a system with widely varying condi­
t ions has led to the concept known as "self-adaptive 
controL" By-product advantages claimed for self­
adaptive control include reduction in control-system 
development and test time, the ability to accommo­
date wide environmental changes, and the ability to 
adjust to configuration changes without requiring 
changes to the basic control system. The use of digi­
tal computers greatly increases the potentiality of 
adaptive control; however, if digital computers are 
to be used successfully, major improvements must 
be made in digital sensors and digitally-operated 
power elements. With digital input signals and 
digitally-actuated power elements, complete digital 
systems can be developed which will be the ultimate 
in adaptive control, using as they will the "learning 
machine" techniques of the new science of bionics. 

6. Breakthroughs in Concepts-Bionics. With the 
tools provided by microminiaturization, we can now 
attempt to reproduce electronically many of the capa­
bilities of thinking, learning, and reacting which 
characterize living beings. Such concepts constitute 
that portion of the automatic control technology 
known as "bionics." Generally speaking, bionics pro· 
vides a means for approaching the science fiction con­
cept of the complete robot-capable of accomplishing 
almost any type of "mental" task. This is a new sci­
ence, and one which is receiving an increasingly large 
amount of attention by technologists throughout the 
world. Its basis is the application of the cOlltinually 
evolving concepts of logical design. 

Bionic systems have been conceived that will recog-
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nize patterns; "learn," on the basis of "experience," 
an apparent relation between cause-and-effect in 
which certain identifiable patterns result in certain 
optimum "next steps"; memorize with as much ab­
straction as possible the various-pattern cause-and­
effect relationships; and indicate or initiate action. 

Conceptually, bionic controllers can ultimately be 
developed to perform all of the functions of adaptive 
controllers, including the optimum handling of signal. 
noise combinations. However, the automatic contro] 
system designer should recognize that there will con· 
tinue to be many "simple" tasks that can be per­
formed more cheaply, more reliably, and with smaller 
equipment by controllers of more conventional design. 

7. Desirable Technical Breakthroughs. The discus­
sion of technical frontiers of integrated automatic 
control wquld not be complete without mentioning 
some needed technical breakthroughs. The following 
are mentioned without any attempt to establish their 
relative importance. 

a. Smaller, higher-capacity energy storage and con­
version elements. 

b. Smaller, more sensitive, more reliable sensors 
with digital output: for radiant energy, accelera­
tion, angular velocity, angles, pressure, viscosity, 
temperature, voltage, current, magneto-motive 
force, mechanical strain, chemical, and crystal­
line structure of matter. 

c. Smaller, more reliable .. more powerful power ele­
ments, both electrical and mechanical. 

d. Smaller, more sensitive, low-noise electronic sig. 
nal amplifiers. 

e. Smaller, lower-noise power supplies. 

£. Smaller, more reliable, power-switching elements. 

g. Field-phenomena controllers and computers 
which can accomplish the same functions as 
sets of connected elements, without the require­
ment for connections. 

h. Multi-stable (as contrasted with bi-stable) com­
puting elements, and a new logic to increase 
the computing capacity for a given amount of 
equipment. 

1. 

j. 

k. 

Improved means for complex interconnection of 
system elements, thereby eliminating many re­
liability problems. 

Multiple-path systems which can recognize a 
failure within themselves and "heal" the failure 
by automatically establishing a best alternate 
configuration to take over the duties of the 
faulty element. 

"Electro-protoplasmic" systems which have within 
themselves the capacity to repair an "injury" or 
failure in a manner analogous to living matter, 
while adopting a substitute configuration during 
the repair. 

Application Frontiers of Integrated 
Automatic Control 

Technical breakthroughs, superimposed upon the 
preselll hroad spectrum of applications, give promise 
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of an explosive growth of integrated automatic con­
trol in nearly all forms of human endeavor. The 
number of these potential applications is so large 
and varied that any attempt to classify them into 
major discrete segments of activity is certain to de­
velop inconsistencies and overlaps. However, it will 
be expedient to consider here a breakthrough which 
does not distinguish between military and non-mili­
tary applications but rather constitutes a classification 
by general type of problem. In all cases microminia­
turization, with its promise of increased reliability 
and reduced size and cost, will play a key role and 
will determine the feasibility of the application. We 
will not attempt to classify these potential applications 
into major discrete segments of activity, but rather 
into classifications based upon general types of prob­
lems only. 

1. Space System Applications. Currently, the popu­
larly sensational applications of automatic control 
systems lie in performing the various tasks required 
by the space program. All of our satellites presently 
in orbit, and the great majority of those planned for 
the future, depend entirely upon automatic control 
for all of the functions which they must perform. 
They are placed into orbit by automatic pilot and 
automatic navigation systems. Their scientific sensors 
are operated and their data accumulated and proc­
essed by automatic means. Communication between 
the satellites and the earth is effected automatically; 
and, finally, when recovery of the space capsule is 
required, this is also an automatic control process, 

The principaJ requirements of automatic control 
applied to space vehicles involve concentration on 
reliability, small size, low power requirements, and 
extreme versatility. The necessity for operating in 
an environment which includes the acceleration of 
the boost systems, the high-energy radiation of the 
Van Allen belts, the weightlessness, and the extreme 
variations in temperature and pressure of the vehi­
cle's external environment also constitute major 
technical challenges which must be met by the space 
vehicle, automatic control system designer. 

Another way in which integrated automatic control 
has become an essential partner of the space program 
is in the various equipments of the ground system. 
Here automatic control must be applied to very 
sophisticated automatic checkout, countdown, and 
monitoring equipment; to the accurate operation of 
tracking radars and optical sights for orbit determi­
nation; to the command and control elements of the 
space system; and to the retrieval and processing of 
data gathered by the spacecraft. 

Ultimately, it can be expected that bionic auto­
matic-control systems will play an important part in 
all aspects of the space programs, particularly in 
activities aboard the space vehicle and other vehicles 
(such as the "Lunar Prospector") used for explora­
tion of the surface of the moon and planets. Here 
the flexibility and adaptability of bionic systems will 
be an invaluable substitute for the relatively frail 
human astronauts. 

2. Vehicle Control. Just as the first application of 
continuous, closed-loop automatic ("ontrol was to vehi­
cles, so the control of the increased variety of vehicles 
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constitutes a major frontier of integrated automatic 
control systems during the next decade. Such vehicle 
control will involve the automatic mechanization of 
some or all of the functions normally performed by 
the pilot, navigator, engineer, communicator, and 
vehicle commander, which, of course, in many appli­
cations are all performed by a single individual. 
However, it is now feasible to contemplate complete 
control of all types of aircraft and missiles, from 
power-on to power-off, including take-off and landing. 
Schemes already exist and have been experimentally 
demonstrated for such complete control of aircraft. 
The fact that they are not being widely used results 
from limitations presently imposed by equipment re­
liability, cost, and size. With additional technical 
breakthroughs in the field of automatic control, we 
may look for the elimination of these deterrent 
factors. 

The same principles and equipments used for the 
control of aircraft will also be applied, with suitable 
variations, to the control of helicopters, surface ships, 
submarines, and hydrofoil vessels. These applications 
lie in the present or near future, and the frontier of 
automatic control in this area consists primarily of 
improvements in reliability, versatility, size, and cost. 

There is also another type of vehicle control which 
is just as possible, but fraught with many more diffi­
cult practical and economical problems. This is the 
control of land vehicles-automobiles, trucks, and 
ground-effect machines-operating over streets and 
highways. Here the requirements of reliability are as 
extreme as those for "every man's aircraft." Further­
more, the cost of the equipment must be substantially 
reduced. It is theoretically possible to predict a bionic 
steering and speed control system for wheeled vehicles 
which applies principles of pattern recognition, 
through optical or electro-magnetic sensors, to keep 
a vehicle in the proper lane and to automatically 
avoid collisions. The combination of technical prob­
lems involving absolute reliability and the economic 
problem of the cost of the equipment makes this 
application appear to be far off. 

3. Automatic Traffic Control. A necessary condi­
tion for the increase in human mobility is improve­
ment in the means for controlling the motion of 
large numbers of vehicles in congested areas. Air­
traffic-control is a complex systems problem requiring 
the correlation of large amounts of information and 
the generation of appropriate instructions, either 
verbal or automatic, to the aircraft in the controlled 
area. Not only does air-traffic control require in­
creases in the capacity and reliability of data handling 
equipment, but more importantly, it demands an 
increase in the accuracy of information regarding 
aircraft position and velocity components; and a more 
rapid and accurate response by these aircraft to 
ground instructions. 

Other applications of automatic control to vehicle 
traffic involve marine vessels in and near harbors, and 
road vehicles in congested urban or suburban areas. 
Both of these applications require improved means 
for detecting vehicles, for communicating with their 
occupants, and for processing the data associated 
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with vehicle posItIOns and speeds. It will also be 
necessary to effect tighter control of vehicle speed 
and acceleration if the full benefits of such a traffic 
control system are to be achieved. 

4. Automatic Production Applications. The big­
gest stimulus to the increased automation of machine 
tools, assembly operations, equipment testing, process 
control, and plant operation, will be a substantial 
improvement in the reliability of electronic equip­
ment. Once again, the flexibility and adaptability of 
bionic control systems should open the door to new 
applications of automatic control to the various 
phases of production of goods, power, and services. 
The consequences of providing automation capability 
for general purpose production equipment will be 
far reaching. This is because such automation will 
greatly reduce the cost of "custom built" devices 
and make it feasible for a manufacturer to produce, 
at a reasonable cost, small lots of goods for sale to a 
temporally and geographically local market. 

5. Automatic Maintenance and Repair. The same 
principles and elements of the programmer-compara­
tor and its adapters, as well as more specialized auto­
matic equipments, will have to be applied wherever 
complex equipment is used. This is true in the main­
tenance of automatic factory and plant operation sys­
tems as well as· the preoperational checkout and fault 
isolation of complicated vehicle systems. It provides 
another potentially important application for micro­
miniaturization and bionic controllers. 

6. Business System Applications. The application 
of automatic control to streamline the operation of 
the "papermills" of business constitutes a major seg­
ment of the integrated automatic control potential. 
Thus far, most attempts in this area have involved 
man-machine combinations based upon the use of 
high capacity, fixed installations of large and expen­
sive electronic data processing equipment. This con­
cept has been carried so far that much work is being 
done on means for communicating between all por­
tions of a complex operation and a central computer 
into which all data will be fed, and by which it will 
be analyzed, stored, and redistributed. 

This "all or nothing" central concept is less practi­
cal and efficient than a concept using much smaller, 
portable "satellite" centers located at strategic points 
throughout the business operation. This concept 
recognizes that the largest amount of essential com­
munication exists completely within relatively small 
operating entities of an organization. By designing 
the business systems to serve this series of "inner 
loops" of the whole system, it is possible to minimize 
the total amount of data processed, to reduce the 
reaction time, and to render the system less vulnerable 
to a failure of the central equipment. Of coursc, cer­
tain outputs of such satellite computing centers will 
have to be cross-fed to other satellite centers and to a 
central computer to provide the proper coordination 
and control of the deC"entralized operating clements 
for the maximum benefit of the whole system. 

7. The «Automatic SecretaTY." We have all heard 
of attempts by pattern-recognition scientists to replace 
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Has your computing career run out of growing room? Are you looking for a chance 
to push back your own career frontiers? Then why not investigate current open­
ings at Bendix Computer Division for BUSINESS SYSTEMS ANALYSTS, SYS­
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S. Keefer, Manager, Professional Staff Relations, Bendix Computer Division, 5630 
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the functions of a secretary (I say functions advisedly 
because I am sure none of us believes that a machine 
can ever replace a female secretary). The "automatic 
secretary" would automatically type out dictated in­
formation, based upon analysis of the sound patterns 
and correlation of these patterns with a dictionary 
of words. One potential mechanization of the "dicto­
writer" would again invQlve a type of bionic learning­
machine. Such a device would have an advantage 
over the "canned dictionary" approach, in that it 
could actually enlarge the scope of the pattern ana­
lyzed to include complete phrases or sentences, up­
grading the quality of the grammar as necessary. 

8. The Automatic Linguist. A similar device is the 
automatic language translator. Original attempts at 
the mechanization of language translation involved 
the use of dictionaries built into the memory of the 
machine, whereby a literal word-for-word, dictionary­
to-dictionary translation would result. A few attempts 
in this direction have revealed the basic inadequacies 
of the system because of the different meanings of 
words and the different rules of grammar and idioms 
employed by different languages. The flexibility of 
the learning-machine approach to translate, via pat­
tern recognition involving large and complex patterns 
and by the ability to synthesize patterns from sub­
patterns, offers a potentially superior solution to the 
automatic language-translator problem. 

9. The Automatic Oracle. Further application of 
the principles suggested for the "automatic secretary" 
and the "automatic linguist" opens up a whole new 
field of bionic applications. Generally speaking, these 
might be termed the "automatic oracle." Such a con­
cept involves the use of learning machines to become 
expert in the answering of certain classes of questions 
or in the analysis of particular types of problems. 
Thus it is conceivable to have in an executive office 
a bionic machine capable of business-situation analy­
sis. Such an aid to decision making would have the 
advantages of infallible memory and the accurate 
correlation of existing situations with those which 
had occurred in the pa~t or which could be synthe­
sized from pertinent past experience. 

The concept is applicable to almost any field of 
human mental activity, limited only by the oracle's 
internal capability and logic, and by the time avail­
able to teach it to· become an expert in a particular 
speciality. Thus, the automatic oracle might become 
a legal expert, a procedural expert, a medical expert, 
a scientific specialist, etc., ad infinitum. 

10. Automatic Information Retrieval. One class of 
applications for automatic data processing and control 
equipment is known as "data retrieval." One of the 
largest operating problems throughout the economy 
is that of indexing and identifying data in accordance 
with the various characteristics used to describe it. 
Many businesses such as libraries, insurance com­
panies, banks, brokerage houses, loan organizations, 
and title insurance companies continually accumulate 
vast quantities of data which must be indexed and 
stored for ready access. All of this has made data 
retrieval a most important problem to be attacked 
by the integrated automatic control industry. 
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11. Application to Medical Science. The advent 
of microminiaturization and low-noise amplifiers, com­
bined with improvements in sensors, makes it possible 
to expect major benefits to medical science. Miniature 
sensors attached to or implanted in a human body 
could broadcast their findings either to a nearby con­
trol center or to a microminiature receiver-memory 
unit carried on the body. This would provide an 
opportunity for introducing quantitative dynamic 
measurements into medical science. These techniques 
could be used both to determine the range of "nor­
mal" readings more accurately and to correlate these 
readings with causal phenomena to diagnose the 
existence or severity of an ailment. Measurements of 
this sort, used in combination with a medical "auto­
matic oracle," would be of invaluable assistance in 
diagnosis. 

Other applications of automatic control to the sci-. 
ence of medicine would involve the treatment of 
ailments, as well as their diagnosis. Thus, micro­
sensors could be used to detect the effect of drugs 
well in advance of any gross symptoms detectable by 
the patient or by conventional medical means. This 
more precise "error" detection might be used as a 
part of a feedback loop to determine the quantity 
of medication optimum for the particular patient 
under the particular circumstances of the moment. 
Thus it is reasonable to predict that the application 
of the developments of automatic control to medical 
technology constitutes one of its potentially greatest 
benefits to mankind. 

12. Communication Equipment. The general field 
of communication, which first provided the tools for 
control-system synthesis, now represents one of today's 
most important scientific frontiers. As in the case of 
the automatic factory, so much has already been writ­
ten about the bright future of the cOII).munication 
industry that it will not be profitable to belabor it 
here, except to forecast the day of the telephone for 
every automobile, the transoceanic telecon without 
delay, and the interconnection of remote world areas 
by video links. 

13. Application of Automatic Control to Govern­
mental Activities. The same principles and equip­
ments of automatic control which can be applied to 
business can also be applied to the more complex 
management and service functions of government. 
These include the business and data retrieval systems 
and "automatic oracles," useful as administrative aids 
to government agencies and departments. They also 
include the capability to perform the extremely com­
plex economic analyses required to make and imple .. 
ment government policies. Such analyses would be 
useful, for example, in understanding in advance the 
probable consequences of such actions as a modifica­
tion of the prime rate; a change of credit policy; the 
award or cancellation of major defense contracts;. 
and the build-up or draw-down of business inventories 
which are so influential in booms and recessions. 

Another class of governmental activity lies in the 
general area of services, such as the handling of mail. 
Several European countries are working on machines 
for automatically handling, sorting, and distributing 
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Make sure your new computer does both 

Don't settle for data processing alone. If your company is 
planning to buy or replace a computer, get one that can also 
handle today's increasingly complex scientific, engineering 
and managem.~nt problems. A good medium priced ma­

chine should be able to meet all of your computer needs. 
What should you look for? First, it must have both binary 

and decimal capabilities. It should have a full-scale scien­
tific language and a competent business-oriented language. 

It should have high speed arithmetic, a large and effective 

memory, and built-in floating point. It should be able to 
handle a number of input-output devices at the same time. 

And, of course, it should be designed to grow ... as your 
organization grows. 

It should, in short, be just like the GE-225. 
When the question of a new computer comes up, investi­

gate the GE-225. We think you'll be impressed. It's a lot of 

computer for the money. General Electric Computer De­

partment, Section P12, Phoenix, Arizona. 

lng/'ess Is 011,. Mosf ImporliJnf Prot/lief 

GENERALfj ELECTRIC 



letters; attempts have also been made in the U.S.A. 
to automate a post office, but they have not yet been 
successful. 

Automation of the physical handling of mail has 
much less appeal than the facsimile reproduction of 
mail for transmission via data links and reproduction 
at the destination post office. Obviously, this endeavor 
has many serious technical problems such as the ex­
tracting of facsimile data from folded sheets, with 
writing on both sides and sealed in an envelope. 
There is also the problem of maintaining the privac)l 
of the information contained therein. However, such 
problems may be solvable, using a combination of 
pattern recognition and fluoroscopy. Perhaps, too, 
the populace can be taught to conform to particular 
requirements which will simplify the job of facsimile 
transmission. The Automatic Post Office is only one 
of many governmental services which can make effec­
tive use of the equipment and techniques of one facet 
of the automatic control industry. 

14. Oceanology. There is a certain similarity be­
tween the problems of exploiting outer space and 
those of exploiting "inner space"-the oceans and the 
70% of the earth's surface which lies beneath them. 
Both are foreign environments for human beings; 
both involve their own special technical difficulties; 
and both have mysteries which challenge the ingenuity 
of men to explore-although the direct economic 
payoff from oceanology is certainly more predictable 
than that from the exploration of outer space. 

In the case of exploitation of the earth's oceans 
and the land which lies beneath them, automatic 
control has a clear-cut summons. Because the ocean's 
depths are foreign to man, special precautions must 
be taken to ensure his survival there. Since these pre­
cautions are both expensive and, for many activities, 
unnecessary, the robots of integrated automatic con­
trol are natural volunteers for the assault on the 
ocean frontier. Manned and unmanned submarines, 
both requiring automatic controls and automatic 
equipment, can expore the ocean floor, and accumu­
late data in the many forms which are desirable for 
analysis. Problems of policing, prospecting, mining, 
and extracting of the bountiful quantities of food 
and minerals in the waters of the oceans, as well as 
communicating via sonars, cables, or developments 
as yet unpublished, all provide a challenge to the 
technologists of automatic control. Such challenge is 
limited only by the economic means required to 
undertake the development. When reserves of cer­
tain minerals on the surface of the earth are depleted 
to the point of uneconomic operation, man will turn 
to the virgin 70% of his planet. Then automatic 
control will navigate, steer, and operate the auxiliary 
equipment of the machines needed to open up this 
vast new frontier. 

Conclusion 
Scarcely have the gains of the last decade been 

solidified in the maturity of the present, when the 
challenge of new frontiers threatens to convulse the 
automatic control industry far more violently than 
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at any time In the past. Microminiaturization and 
bionics seem destined to be the principal architects 
of this convulsion and the explosive growth which 
it promises for the whole technology of automatic 
control. Almost all of the accomplishments which 
seem to lurk just beyond the frontier involve micro­
miniaturization, and most of them are proper candi­
dates for bionic controls. 

Yet, while we breathe the intoxicating air of tech­
nical possibility, we must not repeat the errors of the 
past which often saw the pioneers of new technologies 
lose sight of the less interesting, but just as important, 
realities so necessary to bring their sensational brain 
children to a useful function. 

In the case of automatic control, we must not be­
come so preoccupied with the excitement of designing 
new controllers that we neglect the attention prop­
erly demanded by the sensors, power supplies, actu­
ators, and the connections required to bind them 
together. We must also continued to hold fast to 
our industry's new maturity and emphasize the eco­
nomic factors of finance, marketing, and management 
and thereby assure the exploitation of the new 
wonders of our exploding technology. 

And, with all of this, we must never, for a moment, 
lose sight of the fact that the first requirement-the 
price of admission to our new frontiers-is increased 
reliability and reduced cost. We must continue to 
appreciate that these factors-particularly, increased 
reliability-are absolutely essential to the increased 
equipment capability and broadened applications 
which lie just over the horizon. 

If our industry can continue to recugnize these 
facts of its life-if its technologists can keep their 
feet on the ground while holding their heads in the 
clouds-and, if an enlightened government can con­
tinue to make the funds available for the vast amount 
of technical work required to pioneer the new fron­
tiers-the technology of integrated automatic control 
will move forward with confidence in its proper role 
as the world's mightiest industrial effort and the 
greatest boon to all mankind. 

Computers and the Legal Profession 
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"It's beginning to sneak in fine print, eh­
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Senior 
Programmers 

((Help solve the 

Common Language 

Problem" 

Packard Bell's new PB-440 

Dual Memory Stored Logic, 

"Common Language" Computer 

has created unusual opportunities 

for the Senior Programmer in­

terested in Micro-Programming 

the PB-440 so that it w ill be 

capable of utilizing machine lan­

guage programs of other com­

puters. To assist in the Micro­

Programming of command sets 

optimized for specific application 

areas. 

If your background includes 

creation of assemblers, interpret­

ers, compilers or function evalu­

ation routines on conventional 

computers, you can arrange an 

interview by calling or sending 

your resume to 

Mr. G. G. Feijoo 

Packard Bell 
Computer 

1905 Armacost 

Los Angeles 25, Calif. 

GR. 8·0051 

Ext. 6107 

All Equal Opportunity Employer. 

WHO'S WHO IN THE 
COMPUTER FIELD­

CUMULATIVE EDITION, 
1962 

Computers and Automation will 
publish this fall a Clllllldative 
edition of ""Vho's ''''ho in the 
Computer Field." 

If you are interested in COIll­

puters, please fill in the following 
Who's Who entry form (which may 
be copied on any piece of paper) 
and send it to us for your free 
listing. If you have friends in the 
computer field, please call their 
attention to sending us their Who's 
Who entries. The cumulative edi­
tion will include only the entries 
of persons who send us their Who's 
vVho information. 

Name? (please print) .................... .. 

Your Address? ................................... . 

Your Organization? ....................... . 

I ts Address? ....................................... . 

Your Title? ....................................... . 

Your Main Computer Interests? 
( ) ApplicatIons 
( ) Business 
( ) Cons truction 
( ) Design 
( ) Electronics 
( ) Logic 
( ) Mathematics 
( ) Programming 
( ) Sales 
( ) Other (specify): 

Year of birth? ................................... . 
Col1ege or last school? ................... . 
Year entered the computer field? ... . 
Occu pa tion? ..................................... . 
Anything else? (publications, dis-
tinctions, etc.) .................................. .. 

When you have filled in this 
entry form please send it to: Who's 
'-;\Tho Editor, Computers and Auto­
mation, 815 Washington Street, 
Newtonville 60, Mass. 

TEAMED FOR 
DEPENDABILITY! 

DERS 

Rheem 
TAPE SPOOLERS 

Constructed with the same precision 
which has won Rheem transistorized 
readers their reputation as the Ilcom_ 
pletely trouble-free" punched tape 
reader, Rheem also makes available a 
complete line of reliable, precision 
engineered tape spoolers. 

Rheem Spoolers are designed for use 
with all reader models (5-, 7- and 8-
channel tape). '. 

RS·l00 Up to 10" (100 characters) 
per second. 

RS·150* Up to 15" (150 characters) 
per second. 

RS-300* Up to 30" (300 characters) 
per second. 

RS·500* Up to 50" (500 characters) 
per second. 

*Bi-directional with high·speed forward and 
rewind. 

And, like Rheem Readers, Rheem 
Spoolers are surprisingly low-priced. 

SEND FOR COMPLETE CA TALOG. 

•
.. ~l electronics 

5200 West 104th Street 
Los Angeles 45, California 

SPring 6·1800 



CALENDAR OF 
Dec. 3-7, 1962: Course in Mathematics of Information 

Storage and Retrieval, Georgia Institute of Technology, 
Atlanta 13, Ga.; contact Director, Department of Short 
Courses and Conferences, Georgia Institute of Technol­
ogy, Atlanta 13, Ga. 

Dec. 4-6, 1962: FJCC (Fall Joint Computer Conference), 
Sheraton Hotel, Philadelphia, Pa.; contact E. Gary Clark, 
Burroughs Research Center, Box 843, Paoli, Pa. 

Dec. 6-7, 1962: PGVC (PG on Vehicular Communica­
tions) Conference, Disneyland Motel, Los Angeles, 
Calif.; contact W. J. Weisz, Motorola, Inc., Comm. 
Div., 4545 West Augusta Blvd., Chicago 51, Ill. 

Dec. 12-14, 1962: American Documentation Institute 
Annual Meeting and Exhibit, Diplomat Hotel, Holly­
wood, Fla.; contact John L. Whitlock Associates, 253 
Waples Mill Rd., Oakton, Va. 

Jan. 22-24, 1963: Ninth National Symposium on 
Reliability and Quality Control, Sheraton-Palace, San 
Francisco, Calif.; contact A. R. Park, Librascope 
Division, General Precision, P. O. Box 458, San Marcos, 
Calif. 

Jan. 27-Feb. 1, 1963: 1963 Winter General Meeting of the 
American Institute of Electrical Engineers, Statler and 
New Yorker Hotels and Coliseum, New York, N. Y.; 
contact Dr. D. R. Helman, ITT Federal Laboratories, 
500 Washington Ave., Nutley 10, N. J. 

Jan. 30-Feb. 1, 1963: 4th Winter Convention on Military 
Electronics, Ambassador Hotel, Los Angeles, Calif.; con­
tact IRE L. A. Office, 143 5 La Cienega Blvd., Los 
Angeles, Calif. 

Feb. 4-8, 1963: ASTM Committee Week, Queen Elizabeth 
Hotel, Montreal, Canada 

Feb. 20-22, 1963: International Solid State Circuits Con­
ference, Sheraton Hotel and Univ. of Pennsylvania, 
Philadelphia, Pa.; contact S. K. Ghandi, Philco Scien­
tific Lab., Blue Bell, Pa. 

Mar. 15-16, 1963: Pacific Computer Conference, Cali­
fornia Institute of Technology, Pasadena, Calif.; contact 
Dr. E. J. Schubert, Systems Division of Beckman Instru­
ments, Inc., 2400 Harbor Blvd., Fullerton, Calif. 

Mar. 19-21, 1963: Symposium on Bionics, sponsored by 
Aeronautical Systems Div. of the Air Force Systems 
Command, Wright-Patterson Air Force Base, Ohio, Bilt­
more Hotel, Dayton, Ohio; contact Commander, Aero­
nautical Systems Div., Attn.: ASRNEB-3, Lt. Col. 
L. M. Butsch, Jr., Wright-Patterson Air Force Base, 
Ohio 

Mar. 25-28, 1963: IRE International Convention, Coli­
seum and Waldorf-Astoria Hotel, New York; contact 
Dr. D. B. Sinclair, IRE Headquarters, 1 E. 79th St., 
New York 21, N. Y. 

Apr. 17-19, 1963: Southwestern IRE Conference and 
Elec. Show (SWIRECO), Dallas Memorial Auditorium, 
Dallas, Tex.; contact Prof. A. E. Salis, E. E. Dept., 
Arlington State College, Arlington, Tex. 

April 23-25, 1963: The Eleventh National Conference on 
Electromagnetic Relays, Student Union Bldg., Oklahoma 
State University, Stillwater, Okla.; contact Prof. Charles 
F. Cameron, Technical Coordinator of the NARM. 
Oklahoma State University School of Electrical En­
gineering, Stillwater, Okla. 

April 24-26, 1963: Power Industry Computer Applica­
tion Conference, Hotel Westward Ho, Phoenix 4, Ariz.; 
contact E. J. Lassen, 453 E. Lamar Rd., Phoenix 12, 
Ariz. 
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COMING EVENTS 
May 17-18, 1963: Symposium on Artificial Control of 

Biology Systems, Univ. of Buffalo, School of Medicine, 
Buffalo, N. Y.; contact D. P. Sante, 4530 Greenbriar 
Rd., Williamsville 21, N. Y. . 

May 20-22, 1963: National Telemetering Conference, 
Hilton Hotel, Albuquerque, N. M.; contact T. J. 
Hoban, NTC Program Chairman, Sandia Corp., P. O. 
Box 5800, Albuquerque, N. M. 

May 21-23, 1963: Spring Joint Computer Conference, 
Cobo Hall, Detroit, Mich.; contact Dr. E. Calvin John­
son, Bendix Aviation Corp., Detroit, Mich. 

June 11-13, 1963: National Symp. on Space Electronics 
and Telemetry, Los Angeles, Calif.; contact John R. 
Kauke, Kauke & Co., 1632 Euclid St., Santa Monica, 
Calif. 

June 19-21, 1963: Joint Automatic Control Conference, 
Univ. of Minn., Minneapolis, Minn.; contact Otis L. 
Updike, Univ. of Va., Charlottesville, Va. 

June 23-28, 1963: ASTM 66th Annual Meeting, Chal­
fonte-Haddon Hall, Atlantic City, N. J. 

July 22-26, 1963: 5th International Conference on Medical 
Electronics, Liege, Belgium; contact Dr. L. E. Flory, 
RCA Labs., Princeton, N. J. 

Aug. 20-23, 1963: Western Elec. Show and Conference 
(WESCON), Cow Palace, San Francisco, Calif.; contact 
WESCON, 1435 La Cienega Blvd., Los Angeles, Calif. 

Aug. 27-Sept. 4, 1963: 2nd Congress, International Federa­
tion of Automatic Control, Basle, Switzerland; contact 
Dr. Gerald Weiss, E. E. Dept., Polytechnic Inst., 333 
Jay St., Brooklyn 1, N. Y. 

Sept. 9-11, 1963: 7th National Convention on Military 
Electronics (MIL-E-CON 7), Shoreham Hotel, Wash­
ington, D. C.; contact L. D. Whitelock, Exhibits Chair­
man, 5614 Greentree Road, Bethesda 14, Md. 

Oct., 1963: 10th Annual Meeting, PGNS 2nd Inter­
national Symposium on Aerospace Nuclear Prop. and 
Power 

Nov. 4-6, 1963: NEREM (Northeast Research and Eng. 
Meeting), Boston, Mass..; contact NEREM-IRE Boston 
Office, 3 13 Washington St., Newton, Mass. 

Nov. 10-14, 1963: 9th Annual Conference on Magnetism 
and Magnetic Materials, Chalfonte-Haddon Hall, 
Atlantic City, N. J. 

Nov. 12-14, 1963: Fall Joint Computer Conference, Las 
Vegas Convention Center, Las Vegas, Nev.; contact 
Mr. J. D. Madden, System Development Corp., Santa 
Monica, Calif. 

Nov. 18-20, 1963: 1963 Radio Fall Meeting, Manger Hotel, 
Rochester, N. Y.; contact EIA Engineering Dept., 
Room 2260, 11 W. 42 St., New York 36, N. Y. 

Nov. 19-21, 1963: Fifth International Automation 
Congress and Exposition, Sheraton Hotel, Philadelphia, 
Pa.; contact International Automation Congress & 
Exposition, Richard Rimbach Associates, Management, 
933 Ridge Ave., Pittsburgh 12, Pa. 

Feb. 3-7, 1964: ASTM International Conference on 
Materials, Sheraton Hotel, Philadelphia, Pa.; contact 
H. H. Hamilton, American Society for Testing and 
Materials, 1916 Race St., Philadelphia 3, Pa. 

Mar. 23-26, 1964 (Tentat.): IRE International Conven­
tion, Coliseum and Waldorf-Astoria, New York, N. Y.; 
contact E. K. Gannett, IRE Hdqs., 1 E. 79 St., New 
York 21, N. Y. 

Apr. 22-24, 1964: SWIRECO (SW IRE Conf. and Elec. 
Show), Dallas Memorial Auditorium, Dallas, Texas. 

Apr. 28-30, 1964: Spring Joint Computer Conference, 
Statler Hotel, Boston, Mass. 
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NEW PATENTS 
RAYMOND R. SKOLNICK 

Reg. Patent Agent 

Ford Inst. Co., Div. of Sperry Rand 
Corp., Long Island City I, New York 

The following is a compilation 
of patents pertaining to computer 
and associated equipment from the 
"Official Gazette of the U. S. Pat­
cnt OfIice," dates of issue as incli­
cated. Each entry consists of patent 
numbcr / inventor(s) / assignee / 
invention. Printed copies of pat­
cnts may be obtained from the U. S. 
Commissioner of Patents, Washing­
ton ~5, D. C., at a cost of 25 cents 
each. 

September II, 1962 (Continued) 
3,054,092 / Wilhelm Breitling, Wilhelm­

shaven, Germany / Olympia Werke 
AG., Wilhclmshaven, Germany / Mag­
netic Core Storage Register. 

3,054,093 / Munro K. Haynes, Pough­
keepsie, N. Y. / I.B.M. Corp., New 
York, N. Y., a corp. of N. Y. / Mag­
netic Control Device. 

3,054,094 / Paul E. Stuckert, Katonah, 
N. Y. / I.B.M. Corp., New York, N. Y., 
a corp. of N. Y. / Magnetic Shift Reg­
ister. 

September 18, 1962 
3.05·1,989 / Arthur S. Mclmed and Rob­

ert T. Shevlin, Flushing, and Robert 
Laupheimer, Westbury, N. Y. / United 
States of America as represented by the 
United States Atomic Energy Commis· 
sion / Diode Steered Magnetic-Core 
Memory. 

3,054,996 / Carl P. Spaulding. San Ma· 
rino, and Edwin L. Wheeler, West 
Covina, Calif. / Datex Corp., Mon­
rovia, Calif., a corp. of Calif. / Analog­
To-Digital Converter. 

September 25, 1962 
3,055,58G / Roderic A. Davis, Poughkeep­

sie, N. Y. / I.B.M. Corp., New York, 
N. Y., a corp. of N. Y. / Digit-By­
Digit Decimal Core Matrix Multiplier. 

3,055,588 / Alfred G. Ratz, Trenton, N . .J. 
/ Electro-Mechanical Researoh, Inc., 
Sarasota, Fla., a corp. of Connecticut / 
Transfer Function Computer. 

3,056,038 / Henri Benmussa, Jean Pierre 
Le Corre, and Camille Weill, Paris, 
France / International Standard Elec­
tric Corp., New York, N. Y., a corp. of 
Delaware / Magnetic Circuits. 

3,05G,039 / Lubomyr S. Onyshkevych, 
Princeton, and Walter F. Kosonocky, 
Newark, N. J. / Radio Corp. of Amer­
ica. a corp. of Delaware / Multi-State 
Switching Systems. 

:J,O!iIi.040 / Seymour Markowitz, Los An­
g('les, Calif. / Ampex Corp., Redwood 
City, Calif., a corp. of California / 
Magnetic Current-Steering Switch. 

3.0!iti.O·1-j / Friedrich-Karl Kroos. Munich. 
(;('rmany / Siemens & Halske Aktien­
g('s('lls('haft, Berlin and Munich, a corp. 
of Germany I Binary Counter and 
SII ift Register Circuit Employing Dif­
f(,!'l'nt RC Time Constant Input Cir­
nlits. 

3,O:lti,(H5 / Friedrich Ulrich, Neustadt, 
Kreis Waihlingen, Germany / Interna­
tional Standard Electric Corp., New 
York, N. Y., a corp. of Delaware / 
Eit'ctronic Switching Unit for the Con­
st ruction of Information Storage De-

Switch No. 18S-AOlS-1871 (N.O') 
No. 18S-B01S-1871 (N.C') 

Switch No. 183-A015-371 (N.O') 
No. 183-8015-371 (N.C,) 

~a.o 
Indicator Light 
No. 185-9830-1871 

II 

Now, a single source for Switches 
and Indicator Lights. Assures uni­
formity, high reliability, and econ­
omy. These compact units also save 
panel space, since they are designed 
for single hole (keyed) mounting in 

60 STEWART AVE., BROOKLYN 37, N.Y •• Area Code 212, HYacinth 7·7600 



SPACE TO WORK IN, SPACE TO GROW IN 

DIGITAL COMPUTER 
SPECIALISTS 

Thanks to the success of the NCR 315 Electronic Data Processing System, the 
company's Electronics Division in Southern California has tripled in size in less 
than two years. NCR is now plaiming new, advanced digital computing systems 
for commercial use. To imaginative engineers who like to work on something new, 
the Division offers spacious, air·conditioned facilities to work in - solid, well paid 
careers to grow in. 

Among the top career opportunities are: 

COMPUTER DESIGN ENGINEERS 

Position entails systems and logical design 
of new general.purpose digital computers, 
product.development aspect. EE degree 
and experience in logical systems design 
and circuit development required. 

TRANSISTOR CIRCUIT 
DESIGN ENGINEERS 

Design and analysis of transistorized digi. 
tal circuits to optimize digital circuits for 
all production equipQ1ent. BSEE plus a 
high degree of analytical ability required. 

ELECTRO·MECHANICAL 
PRODUCT ENGINEERS 

To provide re·design and manufacturing 
liaison support. Position requires BSME 
degree. 

MECHANICAL DESIGN ENGINEERS 

Position requires BSME plus a high de· 
gree of analytical ability and experience 
in designing electro·mechanical and simi· 
lar systems. 

SYSTEMS EVALUATORS 

SYSTEMS ENGINEERS 
Work in concept stage to specify over·all 
systems for computers. Either mathematics 
or EE degree plus knowledge of logical de· 
sign required. 

INFORMATION RETRIEVAL 
SPECIALISTS 
Creative senior systems engineers for new 
photochromic micro.image techniques. 
(These allow 40,000:1 area reduction in 
image storage.) Experience required in reo 
lated areas, such as IR studies of microfilm 
systems, to carry out long-term applica· 
tions analysis and system design and 
evaluation. 

OTHER POSITIONS 
Openings also exist for PROGRAMMERS 
and FIELD SERVICE ENGINEERS. 

INTERVIEWS AT FALL JOINT 
COMPUTER CONFERENCE, 

PHILADELPHIA, DECEMBER 4·6 
For an appointment during the Confer. 
ence, call the NCR suite, Sheraton Hotel. 
Otherwise, send resume, including train. 
ing, experience, and salary history to Ed 
Free, Personnel Manager. 

INlclRI 

vices, Counters- and ·the Like. 
3,056,112 I Charles T. Leoher, Jr., Saug­

erties, N. Y. I LB.M. Corp., New York, 
N. Y., a corp. of N. Y. I High Speed 
Register. 

3,056,113 I David S. J. Smith, Rochester, 
N. Y. I General Dynamics Corp., Ro­
chester, N. Y., a corp. of Delaware I 
Binary Code Storage System. 

3,056,114 I Moe L. Aitel, Haddon Heights, 
N. J. I Radio Corp. of America, a 
corp. of Delaware I Magnetic Storage 
Device. 

3,056,115 I Arthur W. Lo, Fords, N. J. I 
Radio Corp. of America, a corp. of 
Delaware I Magnetic Core Circuit. 

3,056,116 I Hewitt D. Crane, Palo Alto, 
Calif. I AMP, Inc., Harrisburg, Pa., a 
corp. of New Jersey I Logical Sequence 
Detection System. 

3,056,117 I Richard R. Booth, Pough· 
keepsie, N. Y. I I.B.M. Corp., New 
York, N. Y., a corp. of N. Y. I Mag­
netic Core Device. 

3,056,118 I Elvin L. Woods, Tustin, Calif. 
I Ford Motor Co., Dearborn, Mioh., a 
corp. of Delaware I Magnetic Memory 
Device. 

October 2, 1962 
3,056,552 / Eric G. Wagner, New York,. 

N. Y. I I.B.M. Corp., New York, N. Y., 
a corp. of New York I Asynchronous 
Parallel Adder Deriving Intermediate 
Sums and Carries by Repeated Addi· 
tions and Multiplications. 

3,056,947 I Edwin I. Blumenthal, Phila­
delphia, John Presper Eckert, Jr., Glad­
wyne, and Herbert F. Welsh, Philadel· 
phia, Pa. I Sperry Rand Corporation, 
New York, N. Y., a corp. of Delaware I 
Information Translating Apparatus. 

3,056,948 I Robert M. Lee, Los Angeles, 
Calif. I The Bendix Corp., a corp. of 
Delaware I Magnetic Memory Circuit. 

October 9, 1962 
3,057,974 I William D. Cohen, Syosset, 

N. Y. I Digitronics Corp., Albertson, 
N. Y., a corp. of Delaware I Informa· 
tion Sensing Apparatus. 

3,058,007 I John T. Lynch, Lionville, Pa. 
I Burroughs Corp., Detroit, Mich., a 
corp. of MiChigan I Logic Diode and 
Class·A Operated Logic Transistor Gates 
in Tandem for Rapid Switohing and 
Signal Amplification. 

3,058,061 I Raymond B. Smith, Whittier, 
Calif. I North Amerioan Aviation, Inc. 
I Automatic Checkout Coding System. 

3,058,096 I Watts S. Humphrey, Jr., CO· 
chituate, and Albert H. Ashley, Bed· 
ford, Mass. I Sylvania Electric Products, 
Inc., Wilmington, Del., a corp. of Dela· 
ware I Memory Drive. 

3058,097 I William L. Poland, Bethel 
'Conn. I Schlumberger Well Surveying 
Corp., Houston, Tex., a corp. of Texas 
I Information Handling System. 

3,058,098 I Francois Henry Raym.ond, 
Saint·Gel'main·en-Laye, Andre Mlchel 
Richard, Paris, Alice Maria Recoque, 
Sartrouville, and Jean Brodin, Bourg­
la-Reine, France I Societe d'Electron­
ique et d'Automatisme, Courbevoic, Fr. 
I Magnetic Core Circuits for Binary 
Coded Information Handling. 

3,058,099 I Michael Williams, Watford, 
Eng. I The General Electric Co., Ltd .. 
London, Eng. I Bistable Magnetic De­
vices. 

Perform evaluations from user's standpoint 
to rate our equipment against that of com· 
petitors. Position requires a broad back· 
ground in the commercial application of 
digital computers. Mathematics and busi· 
ness administration bac.kground preferred. 

3,058,100 I Jacob J. Hagopian, Santa 
Clara County, Calif. I I.B.M. Corp., 
New York, N. Y., a corp. of New York 

ELECTRONICS DIVISION I Magnetic Recording and Reproducing 
1401 E. El'Segundo Blvd. System. 

Hawthorne (Los Angeles), California October 16, 1962 
PLymouth 7-1811 3,058,656 I James H. Pomerene, POll~h-

An Equal.Opportunity Employer keepsie, N. Y. I I.B.M. Corp., New 
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GLOSSARY OF COMPUTER TERMS 
Computers and Automation's Fifth Edition of the 

Glossary of Terms in Computers and Data Processing 

96 pages long, this edition contains over 860 computer terms and expressions 
with their definitions: EXPLAINED so that people new to the computer field can 
understand them. (Our previous edition, October, 1956, contained 190 terms.) 
This is an invaluable guide to "understanding your way around" the computer 
field. Returnable for full refund within 10 days if not satisfactory. . $3.95 

.......................... MAIL THIS COUPON, OR A COpy OF IT ........................ . 

To: COMPUTERS AND AUTOMATION 

815 Washington St., R1l5·, Newtonville 60, Mass. 

o Please send me the Glossary. I enclose $3.95. 

N(lIne ............................................................................................................... . 

A(hlress ........................................................................................................... .. 

............................................................................................................. 
York, N. '1.., a corp. of N·. Y. / Asyn­
chronous Add-Subtract. System. 

3,058,658 I Livia C. Schmierer, Neuilly 
Plaisance, and Jacques H. F. Valin, Pa· 
villion sous Bois, France I Societe Nou· 
velle d'Electronique, Paris, France I 
Control Unit for Digital Computing 
Systems. 

3,058,659 I William R. Demmer, Wap· 
pingel'S Falls, Warren C. Foin, Bu­
chanan, and Frank B. Hartmen, Pough­
keepsie, N. Y. I I.B.M. Corp., New 
York, N. Y., a corp. of N. Y. / Add 
address to Memory Instruction. 

3,059,125 I Thomas H. Wiancko, Alta· 
dena, and Robert K. Bunce, San Ga­
briel, Calif. I Tamar Electronics, Inc., 
Gardena, Calif., a corp. of Calif. I Gat­
ing System Employing a Diode Bridge 
Logic Circuit. 

3,059,221 I John F. Page, Haddonfield, 
N. J., and Luis A. Fernandez Rivas, 
Levittown, Pa. I Radio Corp. of Amer­
ica, a corp. of Delaware I Information 
Storage and Transfer System. 

3,059,223 I Norton W. Bell, Monrovia. 
Calif. I Consolidated Electrodynamics 
Corp., Pasadena, Calif., a corp. of Calif 
I Analog-To-Digital Converter. 

3,059,224 I Frederick L. Post, Poughkeep­
sie, N. Y. I I.B.M. Corp., New York, 
N. Y., a corp. of New York I Magnetic 
Memory Element and System. 

3,059,225 I Gerald Horace Perry and Eric 
William Shallow, Malvern, and George 
Richard Hoffman, Sale, England . I 
I.B.M. Corp., New York, N. Y., a corp. 
of New York I Electronic Storage and 
Switching Circuits. 

3,059.227 I Way D. Woo, Newton Centre, 
Mass. I Minneapolis-Honeywell Regu­
lator Co., Minneapolis, Minn., a corp. 
of De1aware I Data Storage and Trans­
fer Apparatus. 

October 23, 1962 
3,(){j0.270 I Gabriele F. Cerofolini, Milan. 

Ita1y I Automatic Electric Laboratories, 

Inc., a corp. of Delaware I Pu1se Sender 
and Register. 

3,060,322 I Tohn F. Erickson. Woodstock. 
and Eugene T. Na11in. Pleasant Vallev, 
N. Y. I I.n.M. Corp .. New York. N. Y .. 
a corp. of N. Y. I Magnetic Core Gate. 

3.060.110 / Cravens L. W·an1ass. Van NlIYs. 
Ca1if. I Ford Motor Company, Dear· 
born, Mich., a corp. of Delaware I 
Logic System Gating Circuit. 

3,060,411 I Tames L. Smith, Basking 
Ridge, N. T. I Bell Telephone Labs., 
Inc., New York, N. Y., a corp. of New 
York / Magnetic Memory Circuits. 

3,060,414 / Gerhard Dirks, Frankfurt am 
Main, Germany (12120 Edgec1iff Place. 
Los Altos Hills, Calif.) I I 
Transfer and Storage of Digital Data 
Signals. 

3,060,418 I Werner Buchholz, Wappingers 
Falls, and Ernest C. Schuenzel, Pough­
keepsie, N. Y. I LB.M. Corp., New 
York, N. Y., a corp. of New York I Core 
Array Temperature Responsive Appa­
ratus. 

3,060,431 I Harrison W. Fuller, Boston, 
and Carl W. Ledin, Islington, Mass. I 
Laboratory for Electronics, Inc., Boston, 
Mass., a corp. of Delaware I Magnetic 
Data Storage Techniques. 

3,060,432 I Frederick A. Schwertz, Pitts­
ford, N. Y. I Zerox Corp., a corp. of 
New York I Electrostatic Recording of 
In forma tion. 

3,060,433 I Roger K. Lee, Jr., Watertown, 
and William J. Gorman, Swampscott. 
Mass. I Laboratory for Electronics, Inc., 
Boston, Mass., a corp. of Delaware I 
Magnetic Disc Storage Device. 

October 30, 1962 
3,061,192 I John Terzian, Woburn, Mass. 

I Sylvania Electric Products, Inc., Wil­
mington, Del., a corp. of Delaware I 
Data Processing System. 

3,061,193 I Neal D. Newby, Leonia, N. J., 
and Philip J. Sturiale, Brooklyn, N. Y. 
/ Bell Telephone Labs., Inc., New York, 
N. Y., a corp. of New York I Magnetic 
Core Arithmetic Unit. 

COMPUTERS fllld AUTOMATION for December, 1962 

IBM 
® 

Systems and 
Scientific 
Programmers 
& Analysts 
Explore excellent career assignments 
available with IBM's Federal Systems 
Division. Total systems development 
offers you unique opportunities to 
grow with the programming pro­
fession ... to participate in the de­
velopment of new techniques and pro­
gramming applications. Immediate 
assignments are open with our ad­
vanced systems staffs in: 
Programming analysis 
Simulation programming 
Real time operation programming 

These include challenging tasks in: 

Data Reduction 
Decision Programming 
Information Retrieval 
Logistics Simulation 
Message Switching 
Numerical Analysis 
Sound Recognition 
Orbital Prediction 
Problem-Oriented 

Language Processors 

These are opportunities for personal 
and professional growth. In addition 
to educational and benefit programs, 
salaries are commensurate with abil­
ity and merit. Relocation expenses 
are paid. Locations are in Washing­
ton, D. C., Midwest, and Far West. 

Assignments are available at interme­
diate and senior levels. Qualifications 
include experience in programming 
large-scale cOll1puter systems. 

\Vrite today, olltlining your back­
ground, to: 

James II. Burg, Dept. 0000 
IBM Federal Systems Division 
Bethesda 14, Maryland 

An Equal Opportunity Employer 
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v/,; ~n VA ~A' 
attention 

and 

~ DIAL WA 2-5480 ~ 

I
~ One phune call to this number will enable you to: I 

• Survey anonymously Job opportunities with 67 national firms. 
• Discover the company which offers you the greatest degree of 

professional advancement and the top salary you can command. 

~ Not to be confused with 8n employment agency. The remarkable ~ 

I new employer·sponsored careerc.enter centralizes and coordinates I 
the efforts of 67 leading employers to solve their talent shortages. 
A number of them are sending key engineafs -expressly to inter­
view and hire. There are no fees of any kind. 

~ Operators on duty 9:45 A •. M. to 9:45 P.M. ~ 

I Dates: DECEMBER 3 - 7 (Mon. - Fri.) I 
Location: BENJAMIN FRANKLIN HOTEL, 

~ Chestnut at Ninth, Philadelphia, Pa. ~ 

",_.~'O'~~~~IOY"" ~,J 

COlnputer RUlnmy 

~ - ••• •• ••••• 
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"Instead of playing cards at lunch, we feed the computer 
all the data and it tells us who lost and how much." 

ADVERTISING INDEX 
Following is the index of advertisements. Each item con­
tains: Name and address of the advertiser / page number 
where the advertisement appears / name of agency if any. 

American Telephone & Telegraph Co., 195 Broadway, 
New York 7, N.Y. / Page 2 / N.W. Ayer & Son, 
Inc. 

Audio Devices, Inc., 444 Madison Ave., New York 
17, N.Y. / Page 51 / Charles W. Hoyt Co., Inc. 

Bendix Computer Div., 5630 Arbor Vitae St., Los 
Angeles 45, Calif. / Pages 23, 89 / John B. 
Shaw Co., Inc. 

Careers, Inc., 770 Lexington Ave., New York 21, 
N.Y. / Page 98 / Mohr & Eicoff, Inc. 

Comcor, Inc., 430 S. NavajO, Denver 4, Colo. / 
Page 43 / Marshall Robertson Advertising Agency 

Computer Control Co., Inc., Old Connecticut Path, 
Framingham, Mass. / Page 100 / de Garmo-Boston, 
Inc. 

Control Data Corp., 8100 34th Ave. So., Minneapo­
lis 20, Minn. / Pages 11, 13, 15 / Erwin Wasey, 
Ruthrauff & Ryan, Inc. 

Dialight Corp., 60 Stewart Ave., Brooklyn 37, 
N.Y. / Page 95 / H.J. Gold Co. 

Electronic Associates, Inc., Long Branch, N.J. / 
Pages 61, 63, 65 / Gaynor & Ducas, Inc. 

General Electric Computer Dept., Phoenix, Ariz. 
/ Page 91 / Foote, Cone & Belding 

Honeywell EDP Division, 151 Needham St., Newton 
Highlands, Mass. / Page 99 / Allied Advertis­
ing Agency, Inc. 

International Business Machines Corp., 590 Madi-

98 

son Ave., New York 22, N.Y. / Page 17 / Benton 
& Bowles, Inc. 

International Business Machines Corp., Federal 
Systems Div., Bethesda 14, Md. / Page 97 / 
Benton & Bowles, Inc. 

LFE Electronics, Inc., 305 Webster st., Monterey, 
Calif. / Page 25 / Fred L. Diefendorf Agency 

Litton Systems, Inc., Guidance and Control Sys­
tems Div., 5500 Canoga Ave., Woodland Hills, 
Calif. / Page 3 / Ellington & Co., Inc. 

National Cash Register Co., Dayton 9, Ohio / 
Pages 19, 50 / McCann-Erickson, Inc. 

National Cash Register Co., Electronics Div., 
1401 E. El Segundo Blvd., Hawthorne (Los 
Angeles), Calif. / Page 96 / Allen, Dorsey & 
Hatfield, Inc. 

Packard Bell Computer Corp., 1905 Armacost Ave., 
W. Los Angeles, calif. / Page 93 / Bertrand 
Classified Advertising Agency 

Rheem Electronics, 5200 W. 104 St., Los Angeles, 
Calif. / Page 93 / M.R. Crossman Co. 

Scientific Data Systems, 1542 Fifteenth St., 
Santa Monica, Calif. / Page 4 / Faust/Day Ad­
vertising 

Triton Electronics, Inc., 62-05 30th Ave., 
Woodside 77, N.Y. / Page 7 / Kameny Associates, 
Inc. 
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the most 
The pace-setting success of Honeywell EDP's digital computer systems has created more career 
opportunities than ever before in our history! 

The growth of Honeywell EDP is the direct result of the acceptance by industrial, financial, 
governmental and service organizations of our exceptional group of electronic data processing 
systems. The development of these systems, which include the HIBOO, H400, H290 and HBOO 
have made Honeywell EDP one of the fastest growing divisions within the Honeywell Corporation. 

Backed by Honeywell's 76 year history of technical management in the controls industry, Honey­
well EDP is an integrated complex of suburban Boston facilities, engaged in the design, develop­
ment, production, marketing, programming and servicing of Honeywell's digital computer systems. 

Memory Development Engineers 
To investigate advanced memory techniques including thin films, 
large scale partial switching linear select core memories and 
coincident current core memories. 

Logical Designers 
Positions exist at all levels of professional responsibility. Two or 
more years of experience is needed in digital systems planning and 
specification, detail logic design or systems design. 

Circuit Designers 
Several engineers with experience in transistor or magnetic circuit 
design are sought to work on a wide variety of linear and switching 
circuits. Linear circuits include wide band feedback amplifiers, 
while switching circuits range from milliamperes at nanosecond 
speeds to amperes at millisecond speeds. 

Systems Engineers 
To assume responsibility for developing and analyzing complete 
digital computer systems requirements, from source information 
to final display, control, printed and/or other output. Will coordinate 
logical, circuit and mechanical design efforts on new systems and 
develop technical performance and cost information. Stored pro­
gram digital computer-oriented system design background required; 
preferably with application to command control, communications, 
space vehicle control and test data collection and reduction. 

Mechanical Engineers 
To work on prototype design and development of mechanical de­
vices associated with our electro-mechanical printer, returnable 
media and other programs. Emphasis on design of small mechanical 
components. 

System Analysts 
Assignments in the analysis, design, and the development of large 
scientific data processing program systems, on·line test and diag­
nostic systems, and advanced design simulation and test programs. 
Opportunities also include the development of new computing 
techniques and the automatic design of equipment. 

Development anil 
Research Engineers 
A few opportunities exist for experienced Physicists or Electrical 
Engineers with strong circuit design background, proven analytic 
ability and good laboratory techniques. Mature, inventive engineers 
will engage in challenging work on advanced magnetic recording 
techniques, data communications, optical character recognition and 
related fields of computer technology. 

In addition to exceptional personal and professional rewards, 
Honeywell EDP offers a tuition refund program for graduate study 
at M.I.T., Harvard, Northeastern, Boston University or any other of 
the world·renowned schools within the vicinity of Boston. 

FJCC INTERVIEWS: 

Sales Representatives 
As a member of our Commercial Marketing Division you will repre­
sent us effectively at all levels of customer management and be 
required to make sales pr~sentations, prepare detailed proposals, 
and demonstrate qualitie~ of initiative and leadership. Knowledge 
of business and scientific applications using computer systems and 
a proven record of sales is required. 

As a member of Honeywell's Federal Systems Marketing Division, 
you will be expected to represent us effectively in proposals to 
government accounts. Knowledge of scientific applications, using 
large·scale systems, is required. These assignments are throughout 
the U. S. Relocation expenses will be paid. 

Systems Service Representatives 
As a member of our Commercial Marketing Division, you will assist 
in sales effort by contributing technical systems design support and 
will aid Honeywell customers in planning, programming and install­
ing systems. Should have programming and systems analysis ex­
perience on magnetic tape computers. 

As a member of Honeywell's Federal Systems Marketing Division, 
you will assist in sales effort by contributing technical systems 
design support and will aid Honeywell customers in planning, pro­
gramming and installing systems. At least 2 years' experience in 
scientific applications of large·scale computers is required. These 
assignments are throughout the U. S. Relocation expenses will 
be paid. 

Programmers 
The Programming Systems Division's growing line of automatic 
programming aids, including FACT, EASY, COBOL, ARGUS, ALGOL 
type Compilers, etc. can handle a broad variety of computer appli­
cations. The addition of the new H1800 with its great central 
processor and magnetic tape speeds, now permits Honeywell pro­
grammers to engage in larger business data processing jobs, more 
complex scientific computations and real·time applications. These 
broadening horizons of work in our Programming Systems Division 
have created unique opportunities for professional growth and 
personal advancement to those Programmers with experience or 
proven interest in Scientific and Automatic Programming. 

EDP Instructors 
As an Instructor with our Education DivisiolJ, you will generate 
manuals and other forms of information concerning the application 
and utilization of Honeywell digital computer systems. You will 
conduct extensive training programs for Honeywell personnel and 
customers. 

You will teach programming theories and techniques and impart a 
knowledge of EDP equipment and applications. 

The diversity of work to be done, and the continuing growth of 
Honeywell EDP, makes it pO,ssible for men with various experiences 
in EDP to qualify as Honeywell Instructors. Particularly appropriate 
experience would be in: tape computer programming; compiler 
development; digital computer systems' sales or servicing; engi­
neering-oriented familiarity with EDP systems. 

FJCC INTERVIEWS: 
For an interview at the FJCC, con­
tact Mr. Richard T. Bueschel at the 
Slieralon in Philadelphia from De­
cember 2 through December 6. 

Mr. Richard T. Bueschel, 
Personnel Manager 
Engineering and Research Center 
151 Needham Street, Dept. 461 
Newton Highlands, Massachusetts 

Honeywell 
[ji]~vaa~~ 

For an inlerview at the FJCC, con­
tact Mr. John O'Sullivan at the 
Shoraton in Philadolphia from De­
cember 2 through Decomber 6. 

Mr. John O'Sullivan, 
Employment Supervisor 
60 Walnut Street, Dept. 732 
Wellesley Hills B 1, Massachusetts 

Opportunities also exist in other Honeywell divisions coast to coast. Send resume to H. E. Eckstrom, Minneapolis 
Honeywell, Minneapolis 8, Minnesota. An equal opportunity employer. 
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Fastest real time medium-size computer 
The DDP-19 Digital Dolo Processor handles comple!< 
on-line engineering dolo foster Ihan comparable 
machines . Off-line too . Typical operation times, 
including instruction, operand access times : 

ADD . . 

MULTIPLY 

DIVIDE . 

DOUBLE PRECISION ADD 

10 microseconds 

39 microseconds 

66 microseconds 

60 microseconds 

FLOATING POINT - 37 BIT MANTISSA, 10 BIT EXPONENT: 

ADD 

MULTIPLY. . 

MEMORY CYCLE TIME 

MEMORY ACCESS TIME 

220 microseconds 

347 microseconds 

5 microseconds 
3 microseconds 

Computation speeds such as these are backed by 
a strong command structure with multiply, divide, 
and multiple precision commands, plus easy float­
ing point operation, Indexing, of course. 

RELIABLE. DDP-19 modules, .3C's standard S-PACs, 
have passed BOO,OOOth PAC-hour of life test with 
no failures . 

IN·OUT VARIETY. Program controlled data transfer. 
Multichannel interrupt with charader buffers, word 
buffers, parallel transfer. Asynchronous full inte r­
rupt channels with 200,000 word / sec transfer rate . 
Fully buffered input-output channels with 200 kc 
word transfer rate - 3 .B million bits / sec. 

EXPANDABLE. A full range of peripheral equipment, 
including magnetic tope units, is available . DDP-19 
modular construction allows internal expansion . 

PROGRAMMING AIDS. Algebraic compiler, symbo lic 
assembler, and comprehensive subroutine library. 

BASICS. DDP- 19 Digital Data Processor is bina ry, 
parallel, single address. Core memory (4096 to 
16,3B4 words), indexing, fixed point arithmet ic, 
choice of 19, 22, or 24 bit word . Solid state. 
Brochure and applications portfolio available. 

@ 
COMPUTER CONTROL COMPANY, INC. 
OLD CONNECTI CUT PATH , FRAMINGHAM , MA SS. 2251 BARR Y AVENUE , LO S ANGEL ES 64. CAL I F. 


