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Ho'W to telephone a Dlillion 'Words 
'While getting eight hours sleep 

DATA-PHONE service on the job after hours 
lets machines talk while people sleep. 

Inventories, . payrolls, reports-almost any 
kind of data-can oe sent automatically any
where telephone lines go-at low night rates. 

Shipping data by DATA-PHONE service can 
save time and money in many ways. Let one 

of our Communications Consultants describe 
a few that relate to your business. Just call 
your Bell Telephone Business Office and ask 
for him. There's no cost or obligation. 

Bell Telephone System 



"Why we chose the NCR 315 Computer." 

"In these days of sharpened competition, 
rhaintaining an adequate return on in
vestment requires current, accurate in
formation quickly and clearly presented. 
At Ideal we are counting on our NCR 
315 System to give us much better con
trol over all phases of our operations. 

"Ideal operates 17 plants (an 18th is 
under construction), ranging from Cali
fornia, Oregon and Washington through 
the Mountain, Mid-West and Southern 
states to the Atlantic and Gulf Coasts in 

the Southeast. The control of operating 
and repair suppli~s, and the value anal
ysis on these materials are big jobs which 
the computer with CRAM will permit us 
to do more efficiently. 

"Another area where we expect sub
stantial payoff is in the scheduling and 
allocation of production and distribu
tion. In addition to our produCing plants, 
we operate a number of storage and 
distribution terminals. Transportation is a 
big item in the delivered cost of cement 

- IDEAL CEMENT COMPANY, Denver, Colorado 

and our computer will assist us in doing 
the best job at the lowest possible cost. 

"We are scheduling much of our rou
tine data processing activities for the 
315. Also we will make use of it in 
research, exploration, and engineering 
problems. The system's modular design 
and versatility should enable it to take 
care of all our needs for years to come." 

~~ 
Cris Dobbins, President, Ideal Cement Company 

NCR PROVIDES TOTAL SYSTEMS - FROM ORIGINAL ENTRY TO FINAL REPORT
THROUGH ACCOUNTING MACHINES, CASH REGISTERS OR ADDING MACHINES, AND DATA PROCESSING 

The National Cash Register Co •• 1,133 offices in 151 countries· 79 years of helping business save money INlclRI 
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The weird group of 

"electronic stalagmites" 

gracing our front cover this month 

were produced by the clever wedding of 

a TV scanner, 

a computer to transform coordinates, 

and an oscilloscope. Its purpose: 

Art for Art's Sake. 

Story and more pictures on page 8. 
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computers and data processors: 
construction, applications, 
and implications, 
including automation 

In This Issue 
COMPUTERS AND DECISION MAKING 
by Richard Bellman 

A SURVEY AND STUDY OF THE COMPUTER FIELD 
by Industrial Securities Committee, 
Investment Bankers Association of America 

THE THEORY OF COMPUTABILITY 
by John Norman 

1962 ANNUAL INDEX (inserted between pages 28 and 29) 
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reference information 
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Books and Other Publications, by Moses M. Berlin 

New Patents, by Raymond Skolnick 

index of notices 
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berg, the first movable type ... 

-T.M. 

From POTTER 
the last word in 

HIGH SPEED PRINTERS 

When Johannes Gutenberg first used movable 
types, he never envisioned that they would one 
day be the voice of a computer system. And until 
the introduction of the Potter LP-1300 High 
Speed Printer System no one knew how versatile 
that voice could be. 
This high-performance, extremely reliable system 
provides an output of 1000 alpha-numeric lines 
per minute, with up to 5 carbons and a maximum 
of 160 columns. 

The LP-1200 System provides: LOW COST 
BUFFER STORAGE ... Computer proven Magneto· 
strictive Delay Lines provide compatibility with 
the fastest computer systems. • NEW DELAY 
LINE AMPLIFIER ... Peak Detection circuit 
improves reliability at higher frequencies • 
• QUALITY HIGH SPEED PRINT·OUT ... Vacuum 
Paper control, coupled with high speed paper 
feed produces clean, sharp impressions . 
• HUMAN ENGINEERING provides ... quick, front 
paper loading, ease of ribbon change, access to 
drum and hammers, cO:1Venient operating con
trols. • ADDITIONAL FEATURES ... non-wearing 
Elastomeric torsion bearings assure long hammer 
lifej low inertia drive belts minimize clutch and 
brake wear. 

To learn how the Potter Lp-1200 Printer System 
can reduce the cost of your computer time, write 
to the General Manager, Printer Division, today, 

POTTER INSTRUIVIENT CO., INC. 
PRINTER DIVISION • East Bethpage Road • Plainview, New York 
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BECAUSE YOU BUY NO MORE THAN YOU 

NEED AND NO LESS THAN WILL DO THE JOB 

new PHILCO CD8@u pricing 

6 

Now computer pricing 

has caught up with the computer age 
through Philco PACT Pricing. 
(PACT: Pay Actual Computer Time) 
It's pricing that's as up-to-date as 1963 .•• 
pricing that saves you money when you use your computer 
and when you don't use your computer. 

For a minimum investment 

PACT gives you maximum computer time. 
It allows you to use the computer by the hour ••• 
not by the day. 
For Philco 4000 Series users 
PACT ends the 176 hours-per-month 
sacred cow of the computer industry ... 

And why not? 

With PACT you can now tie the cost of your computer 
to throughput ... and PACT gives the benefits of efficiency 
to the one who deserves them ... the user. 

It makes a real difference 

If you have an application with peak loads 
(and who doesn't) ... 
or if you feel you need a real computer 
but can't make the 176-hour gamble. 

Low basic charges 

PACT pricing brings you a new 4000 Series computer 
with 8-thousand characters of memory 
and four magnetic tapes, 
a printer, a card reader and punch for less than ••• 

$4000 per month 

plus approximately $22 an hour. 
Of course, you get more thanJhe computer. 
This price includes the extensive 4000 software package 
and Philco service and back-up support. 

PACT couldn't be better 

even if you worked out the plan yourself 
it's today's most sensible pricing 
for today's most sensible computer. 

• • • • •• • ••• • • • • • • • • • • • •• • • • • • 

•• • • • •• • • • 
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PHI Leo 
AMllDlMYOI~~~ 
COMPUTER DIVISION 

515 Pennsylvania Ave., Ft. Washington, Pa. 

Mitchell 6-8600 
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IS WHAT WE DESIGNED IN ... 

NOT WHAT WE LEFT OUT 

You need the BEST computer available 

Which is the best? 
The one that fills your needs ... sensibly. 

So if you need real capability and real flexibility 

plus low cost 

we're pretty sure a Philco 4000 Series computer 
will qualify as the best for you. 

To begin with it's fast ... 
(effective memory access time: 3 microseconds) 

fast enough to do almost any job. 

And that's not all ••• 

within the Philco 4000 Series you can choose 
some of the fastest 

and some of the slowest input-output devices ... 
it depends on your needs and your pocketbook. 

More flexibility 

There's been a lot of debate 
about fixed and variable word length computers. 

With the Philco 4000 Series there's no need to debate. 
It works fixed or variable word length ... 

whichever fits the individual program best. 

Everyman's computer? 

We wish it were. 
If you need a small special purpose computer, 

a Philco 4000 probably has too much stuff. 
And if you need fantastic power, 

we recommend a Philco 2000 Series computer. 

But if you're in the middle 

(and most of us are these days) we think 
a Philco 4000 will measure up to your unique needs 

for scientific or business applications, or both. 
Because the 4000 

is today's most sensible computer
with today's most sen'Sible pricing. 

To prove our point we would appreciate an opportunity 
to measure Philco 4000 cost and performance 

in terms of your specific needs. 
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Rea d e r s a rd ito r ' s . For u m 

FRONT COVER: COMPUTER ART 
The brush is an electron beam; the canvas, an os

cilloscope; the painter, an electronic computer. The 
result: an intriguing form of "electronic surrealism." 

What is the set-up that transformed the light shin
ing through holes in a metal plate into the weird 
group of phosphorescent "stalagmites" on the front 
cover? It involves a digital readout television camera 
similar to the one developed for the Orbiting Astro
nomical Observatory Satellite. This camera scans like 
an ordinary TV camera, but instead of constant read
ings, it gives a series of discrete readings indicating 
intensity as well as horizontal and vertical position. 
These readings are fed into a computer which com
bines the intensity and vertical position measures for 
anyone point. When the computer plots the resultant 
information on a oscilloscope screen, intensity is dis
played as distance above the horizontal axis. In ef
fect, the initial coordinates x, y, and I are transformed 
to x' = x, and y' = y + 1. 

Raw material for the front cover picture-light .hining 
through the hole. in a metal plate. 

The work was created by Ebram Arazi, a junior 
at the Massachusetts Institute of Technology, work
ing under Associate Professor Robert O. Preusser in 
an "An For Engineers" course. Mr. Arazi says that 
the next step in his work to make the computer a 
skilled companion in artistic creation is to free the 
computer from the limitations of two dimensions and 
of monochrome. He hopes to have the computer 
prepare a tape to run an automatic milling machine 
so that the computer can make a three-dimensional 
shape as an impression of what it has seen. Then the 
computer will be a sculptor as well as a painter. He 
also intends to continue work with the present set-up, 
but in color. He expects to photograph objects 
through three different colored filters, then presenting 
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the different pictures to the special camera separately, 
photographing each output through the colored filter 
with which it originally was taken, and then combin
ing the three. The resulting scenes are, understand
ably, expected to be very striking. 

A calendar page is turned into an undulating ma.. of 
digits by the computer guided oscilloscope. 

BEMA DISCUSSES EDUCATION FOR CHANGE 
The 46th Annual lVleeting of the Business Equip

ment Manufacturers Association attracted a record 
size group of business machines corporation execu
tives and leading national educators to the Waldorf
Astoria Hotel in New York City last month. 

The theme of the meeting was "Education for 
Change." The capacity audience heard such men as 
Charles H. Percy, chairman of the board of Bell & 
Howell Company, and Dr. Edward H. Litchfield. 
Chancellor of Pittsburgh University and chairman 
of the board of SCM Corporation, give their views 
on the effect technological changes will have on the 
economy and educational systems of the U. S. 

Mr. Percy reminded the audience that despite all 
the talk about automation and technological change, 
"the educated individual will never become obsolete. 
... Automation underscores the essential message of 
education for the future," he said. "The message is 
clear. Education is destined for a role that transcends 
its importance in all the centuries past. For only edu
cation holds the means for survival and the promise 
of a future, not only for coming generations, but for 
our own generation if we are to cope successfully with 
the complexities and changes of the present." 
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Dr. Litchfield stated that he saw the "computer 
sciences as a way of organizing and solving prob
lems in varying fields of knowledge. The science 
of the computer is a very respectable discipline
next to philosophy in signi'ficance." He also ·men· 
tioned that it is not unusual for doctors and dentists 
to go back to the university from time to time to 
catch up to the recent techndlogy in their fields. 
"Businessmen should be prepared to act in a similar 
way toward the technological changes that the com
puter is creating in management practice," he stated. 

The Business Equipment Manufacturers Associa
tion (BEMA) was formerly known as the Office Equip
ment Manufacturers Institute, and lists as its members 
the leading manufacturers of business machines and 
equipment, and related supplies. 

Announced as chairman of the association for 
1962-63, is R. Stanley Laing, executive vice president 
of The National Cash Register Company, who suc
ceeds Emerson E. Mead, president and chief executive 
officer of SCM Corporation. 'Mr. Mead will continue 
to serve as a director. 

Within BEMA's comprehensive structure are three 
groups that were organized to give concentrated atten
tion to specific areas within the industry, the Data 
Processing Group, the Office Machines Group, and 
the Office Equipment Group. Each has a chairman 
who also serves as a board member. 

Serving as chairman for 1962-63 of Data Processing 
is R. G. Chollar, chairman of the International 
Standards Organization Technical Committee 97; of 
Office Machines, Richard H. Woodrow; and of Office 
Equipment, Earl R. Correll. 

Reappointed as president of BElVIA, is Harry C. 
Anderson. The association has its headquarters at 
235 East 42nd Street, New York City. 

COMPUTER CORN 
Yes) Virginia) computer people do have a sense of 

humor! This delightful fact was confirmed by Com
puters and Automation's circulation manager, Vir
ginia Nelson, at the recent Fall Joint Computer 
Conference in Philadelphia. 

The staff of Computers and Automation came out 
in force for the meeting. Editors, publisher, and cir
culation manager bundled together three thousand 
copies of the December issue, stuffed in each a special 
insert containing a guide to the FJCC technical pro
gram and exhibits, and carted the whole works in a 
rented trailer from the editorial offices in Newton
ville, Mass. to the Sheraton Hotel in Philadelphia. 

From a booth next to the main entrance to the 
FJeC exhibit area, Virginia found no trouble in 
distributing the three thousand copies-in fact the 
supply was exhausted by noon on the third day of 
the conference, and after that time over three hun
dred people filled in special slips requesting that 
a complimentary copy be mailed to them. 

And how did Virginia manage to check the sense 
of humor of computer people? The insert gave the 
details of Virginia's strategem: 

(Please turn to Page 46 ) 
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Programmers 
Analysts 

PROJECT 473L 
A new concept in systems programming for Air 
Force plans and operations vital to the Nation's 
defense I 

DEPUTY PROGRAM DIRECTOR 
To provide technical advice to Program Director. 
Will share management responsibility for 40-
man effort. 

TEAM LEADERS 
To lead and supervise ED P team. Principal 
responsibilities include leading team effort in 
program design, coding, and check out. Super
visory experience required. 

SENIOR SYSTEMS PROGRAMMERS 
For two different types of computers and knowl
edge of retrieval design. Degree preferred plus 
four or more years' experience in systems/ 
scientific programming. 

OPERATIONS MODEL 
EVALUATION GROUP (OMEGA) 

Systems programming and analysis for global 
aero - space gaming. 

PROGRAMMER SCIENTISTS 
Experienced in 1401, 709, or 7090 computer 
applications. Background in mathematics, sta
tistics, or physical sciences necessary, degree 
preferred. 

SENIOR OPERATIONS ANALYSTS 
To engage in variable time sequence stimula
tion or output analysis. Five years' experience 
and advanced degree preferred. 

PROGRAMMERS 
For a variety of problems in the areas of 
advanced systems design, large scale simula
tions, operations research, and information 
retrieval. Two years' experience with digital 
computers and degree preferred. 

COMBAT OPERATIONS 
RESEARCH GROUP (CORG) 

Operations and systems research on problems 
relating to future Army tactical and logistical 
organizations and operations, located at Fort 
Belvoir, Virginia. 

OPERATIONS RESEARCH SCIENTISTS 
A variety of junior (B. S.) and senior (M.S.), 
(Ph. D.) positions are available. Physical or be
havioral science background and OR orientation 
and experience required. Current problems are 
in the areas of: 

War Gaming 
Analysis of Weapon and Logistic Systems 
Design and Application of Simulation Models 

COMPUTER SPECIALISTS 
Junior and Senior, with experience on interme
diate and large computers, for the following 
positions: 

Problem Analyst/Programmer 
Programmer/ Coder 

Write or Call: 
J. PIERCE JENKINS 

202-333-8664 

TECHNICAL OPERATIONS RESEARCH 
3600 M Street, N. W. Washington, D. C. 

An equal opportunity employer 
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& 
computers 

decision 
making 

Richard Bellman 
The Rand Corporation 
Santa Monica, Calif. 

One of America's 
out.standing mathematicians 
and computer experts explains 
the computing tools 
which are enabling 
man 
to control systems 
even when 
he cannot fully understand them. 
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(Based on a radio talk given over the Voice of America program) 

In examInmg natural forces such as gravity, elec
tricity and nuclear energy for possible applications, we face 
various categories of obstacles. First, there is the inherent 
complexity of systems. Second, although it may be yielding 
a bit too much to anthropomorphic tendencies to attribute 
a willful perversity to inanimate objects, nevertheless, it is 
reasonable to state that there is an innate tendency for 
devices and programs of all kinds to depart from ideal and 
planned performance. 

Necessarily, then, in connection with activities in 
all varieties of engineering, in economics, industry, agri
culture, biology and medicine, we face the problem of 
control. This is the task of ensuring that devices continue 
to operate in the way they were designed to operate. 

Since there are efficient and 'inefficient methods, 
cheap and expensive methods, fast and slow methods of 
control, a detailed theoretical investigation of the different 
methods of control is eminently practical. We encounter 
in this way many interesting scientific questions and thus, 
inevitably, fascinating mathematical questions. 

In this examination of methods we meet every type 
of problem: ensuring that a motor run at a constant speed, 
guiding a space ship on its way to Mars, keeping an auto
mated factory in production, correlating supply and de
mand at a stocking depot, destroying an insect pest without 
disturbing the over-all ecology, applying radiation to the 
treatment of cancer without causing further damage, etc. 

Basic Principles: Choose an Optional Policy 
In analyzing a number of processes of this type, we 

face no mystery concerning basic principles. It is "merely" 
a matter of choosing feasible policies or optimal policies 
from among millions or hundreds of millions of alterna
tives. It is decision-making on a large scale, and on an ex
pensive scale. 

In the study of other activities, there are difficulties 
of graver aspect. Sometimes we do not understand the na
ture of basic interactions, nor indeed even know of them, 
and the objectives themselves may be clouded. Neverthe
less, we are called upon to make decisions, to exert control. 
What do we do? 

More Research? 
An immediate answer might well be: "Return to 

your laboratory and engage in ceaseless research until you 
have uncovered the missing facts." Unhappily, some reali
ties of existence preclude this unhurried approach to press
ing problems. We are often forced to take action on the 
basis of the best information currently available. 

The scourge, of cancer is an illustration. Here the 
human system suddenly behaves in an unstable and erratic 
fashion. A colony of cells, for reasons we don't wholly 
comprehend, begins to grow wildly, a cannibal group out 
of control, threatening the existence of the whole body. 
Presumably, with sufficient understanding, we could cor
rect this behavior by reinstructing the cells as to their ap
propriate duties. At the moment, we must attempt to cure 
the condition without understanding its cause. On the 
basis of insufficient knowledge, and in a situation where 
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experimentation is difficult and costly, we must make de
cisions which affect human life. Since we are face to face 
with the enigma of the living cell, there is little reason to 
believe that we shall rapidly increase our knowledge, de
spite the vast effort that is being devoted to these questions. 

Control Without Complete Understanding 
This then is a basic challenge. Can we control a 

system without complete understanding? Clearly, total 
control requires total knowledge. There is, however, the 
possibility that sophisticated mathematics plus modern 
technology will permit us to obtain a limited, but essential, 
mastery on the basis of limited knowledge. Furthermore, 
we have the possibility of improving decision making on 
the basis of further experimentation and improved theory. 
This brings us to the exciting new field of adaptive control 
processes, processes in which we learn while doing. 

In order to understand the scope of adaptive con
trol, let us first discuss some simple but powerful mathe
matical concepts which permit us to use electronic com
puters to treat many significant classes of decision processes. 

A remarkable feature of the mathematical approach, 
an abstract method not particularly concerned with facts 
per se, is that'it enables us to apply particular techniques 
developed in one part of the scientific domain to the solu-
tion of problems arising in all parts. For example, a samp
ling method devised to speed the production of reliable 
electronic components can be used to improve diagnostic 
and medical laboratory techniques; a mathematical short
cut originating in the computational solution of chemo
therapy equations can be applied to the calculation of 
trajectories; an ingenious way of designing nuclear reac
tors can be used to study the effect of radiation upon cells; 
and examples could be multiplied indefinitely. The point 
is that mathematics is a universal translator permilling us 
to convert ideas originally expressed in one scientific lan
guage into all other languages. 

Electronic Computers 
A most important tool in this conversion of intellec

tual energy is the electronic computer. The development 
of the computer, this Sorcerer's Apprentice, has drastically 
influenced scientific research in all fields. This is at first 
sight remarkable, since this instrument, stripped of the 
flashing lights and the Sunday supplement prose, is only a 
sophisticated device for carrying out one of the most primi
tive of all mathematical operations, addition, and thus 
multiplication. 

Yet, since a computer can perform these operations 
unerringly and rapidly, it has made possible the complete 
solution of problems which as recently as twenty years ago 
were considered beyond the confines of scientific study. 
They could be formulated, the equations could be analyzed 
to some extent, but we could not take the crucial step of 
obtaining numerical answers to numerical questions. 

The computer, however, is severely warped in its 
capabilities. Therefore an enormous amount of prelim
inary research and preparatory effort must be carried out 
before it can be used in the study of a particular problem. 
This apparent drawback has had a very fortunate effect. 
The sk,ill of the computer in some tasks and its clumsiness, 
or even impotence, in the performance of others, make it 
obvious that enormous benefit is to be derived from the 
proper formulation of scientific questions. A paradoxical 
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(Magnetic tapes 
Magnetic disks 
Printers 
Readers 
Consoles 
Displays 
Inquiry stations 
Data transmission 
etcJ 

Memory units 

High-speed 
disk units 

Look-ahead 

Arithmetic 
registers 

Parallel 
arithmetic unit 

Serial 
arithmetic unit 

Central 
processing 

unit 

Memory out bus 

Memory in bus 
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statement which has been well known in some quar
ters is now becoming universally accepted: A good 
question is worth far more than a good answer. 

The computer is ideally suited to the carrying 
out of repetitive operations. It is designed for the 
repetition of simple instructions-up to certain de
grees. But it does not do well in situations in which an 
enormous number of alternatives must be examined 
in a routine fashion, say 1040 possibilities; nor does it 
possess any innate judgment. The mathematician, 
aided and abetted by the scientist, must therefore 
carefully phrase problems so as to fit the abilities of 
the computer. 

Evils of Decentralized Approach 
Even now, we see a situation in which a physi

cist or engineer uses broad scientific training and ex
perience to formulate a problem, and then translates 
it into mathematical terms on the basis of the usual 
limited and stilted mathematical training given sci
entists. If the equations transcend his abilities, he 
hands them over to a mathematician who analyzes 
them on the basis of equal broad mathematical train
ing and equally limited scientific training. If the 
mathematician cannot obtain an explicit analytic solu
tion (an event of very small probability), the equation 
is then given to a computer group with the request 
that a numerical solution be obtained, a statement 
which he often feels absolves him of further responsi
bility. The numerical analysts usually have no grasp 
of the original physical problem, and have a natural 
tendency to fit the problem to routine techniques 
rather than devise new methods for new problems. 

That any problems are resolved by this se
quence of poor impedance matching is remarkable. 
That there is great loss of time and effort is not at all 
remarkable. Specialization and compartmentalization 
necessarily lead to a loss of perspective which produces 
individuals not particularly competent even in their 
narrow specialty. 

Unified Approach 
More and more, it must be recognized that the 

only correct approach is the unified approach. There 
is one problem with many phases: recognition, sci
entific formulation, mathematical formulation nu
merical solution, comparison of predictions with ob
servations. These different phases are so intimately 
intertwined that to treat one phase alone without 
the others is a severe handicap to success. 

Particularly in the presence of the computer 
which for the first time allows us to carry out this in
tegrated program is the over-all point of view es
sential. It is thus remarkable .l:hat a device designed 
only to do arithmetic has so stimulated the field of 
scientific philosophy and forced a reorientation in so 
many areas. 

Control: A Sequence of Decision 

. We have previously pointed out that automa-
tion leads necessarily to control and that control in
volves decision making. Furthermore, control is not 
a "sometime thing"; it requires a sequence of deci-
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sions. Consequently, automation leads us directly to 
the study of multistage decision processes. 

Dynamic Programming 

H~ving thus arranged the background scenery, 
let us bnng on stage one of the principal players, the 
theory of dynamic programming. This is a mathe
matical theory specifically designed to handle multi
stage decision processes in all respects, conceptual, 
analytic and computational. 

Mathematically, a control process is conceived 
of in the following terms. First of all, there is a sys
tem, an abstract system, whose condition at any par
ticular time is described by a set of numbers, the state 
variables. Thus, for example, the state of a rocket 
ship on its way to Venus might be its position in 
space, its velocity and the quantity of fuel remaining. 
The state of a chemical manufacturing process might 
be the quantities of different chemicals present, and 
their temperatures. On the basis of the information 
contained in the set of suite variables, and also in
formation tacitly contained in known physical laws, 
a decision is made which affects the system and trans
forms the old state into a new one. For the case of a 
rocket ship, a decision might be to increase the burn
ing rate of the fuel and also to change direction; for 
the chemical process, it might be to add a quantity of 
a catalyst and to vary the temperature. 

Efficiency of Control 
The over-all ,control problem is that of making 

sequences of decisions in an efficient fashion, where 
efficiency is measured in terms of the history of the 
process and its ultimate outcome. The questions are 
seldom trivial since it is usually required to balance 
two factors: the utility of allowing the system to op
erate in some unregulated fashion and the cost of 
exerting control. 

If we design and direct a rocket ship in some 
haphazard fashion it may not get to Venus because 
the increases in weight due to the control apparatus 
results in excessive fuel needs. Adding more fuel may 
add more weight in such a way as to accentuate the 
deficiency. Furthermore, additional gadgetry can lead 
to additional possibilities of error and malfunction. 
How do we compromise? How do we balance ad
vantages and disadvantages? These and many sim
ilar questions represent the real scientific difficulties 
of automation, difficulties often concealed in the 
glowing reports of the Sunday supplements. 

The Concept of a Policy 
To study these questions mathematically, we 

introduce some terminology. Let us begin with the 
concept of policy. This is a rule for making decisions 
which tells us what to do in terms of where we are. 
Thus, a quarterback has to decide whether to run or 
pass on the next play; in poker, a player makes up his 
mind to call a bet or not; and so on. A policy which 
is best according to a preassigned criterion is called an 
optimal policy. 

For a rocket ship, a policy would consist of a set 
of steering 'directions and burning rates for all possi
ble positions and velocities, which is to say for all 
possible states of the system. An optimal policy would 
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Big computer Fortran for desl(-size computer users 
THE NEW, EXPANDED, CURRENTLY OPERABLE 160-A FORTRAN ... when run on this system ... COMPILES 125 

STATEMENTS PER MINUTE (Average), EXECUTES FLOATING ADD IN 1 MS AND FLOATING MULTIPLY/DIVIDE IN 1.5 MS 

The Fortran program written below might have been 
written for a large-scale computer system. Actually, it is a 
program written in Control Data's new 160-A Fortran ... a 
Fortran which provides large-scale power and sophistication 
to users who need desk-type computer compactness. 

The new 160-A Fortran features the following language 
characteristics: Complete I/O versatility ... cards, paper 
tape, typewriter, line printer and magnetic tape • Fixed 
point, floating point and Boolean arithmetic, allowing 
mixed fixed and floating point expressions .• Common, 

EXAMPLE: 160-A FORTRAN PROGRAM 
Format (8H CDCI60A/5FlO.8) 
DIMENSION A(5,5,5) 

2 READ INPUT TAPE 1, .1, 
X(((A (I,J,K), 1=1,3), J=I,3), K=I,5) 

SUM = A(2,1,5) + 4 
B = 11111.0 
DO 3 1=1,1000 

3 SUM = SUM + B**2 
WRITE TAPE 2, A SUM 
GO TO 2 
END 
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Dimension and Equivalence statements allowing variables 
of up to three dimensions. 

But these features are not the entire story. The real 
proof is in the computing ... the ease of programming 
and the time required to execute. For instance, the 00-

LOOP written below is executed in 4.5 seconds. 
Get a complete description of this new 160-A Fortran 

system as well as other Fortran systems utilizing various 
computer configurations that start as low as $1500/month. 
Contact your nearest Control Data representative today. 

ABOVE 160-A FORTRAN TAPE SYSTEM 
• 160-A Computer with 8192-word core memory 
• New, optional multiply-divide unit, especially designed 

for Fortran (168-2 Arithmetic Unit) 
• New Control Data 603 pneumatic tape drives, providing 

high reliability (75"/sec.; 200 and 556 bpi; 15 and41.7 kc) 

Offices: Albuquerque 0 Beverly Hills 
o Birmingham. Boslon • Chicago 
o Cleveland 0 Dallas. Daylon • Denver 
o Delroil 0 Honolulu. Houston. Ithaca 
o Kansas Cily • Minneapolis • Newark 
oNorfolk 0 Orlando. Palo Alto 
.Philadelphia 0 San Diego 
.San Francisco 0 Washington, D.C. 

CONTROL DATA 
CORPORATION 

8100 - 34th Avenue South, Minneapolis 20, Minnesota 
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be one which minimized the time, or the total amount 
of fuel required, to get from the Earth to Venus, or 
conceivably the total cost of the project. Since there 
are many possible criteria associated with a given 
process, there can be equally many different optimal 
policies, each dependent upon what it is that we wish 
to accomplish. 

The Principle of Optimality 
The problem of control is thus equivalent to 

the problem of determining optimal policies in multi
stage decision processes. Fortunately, we can charac
terize optimal policies in the following simple, in
tuitive fashion: 

Principle of Optimality. An optimal policy has 
the property that whatever the initial state and the 
initial decision are} the remaining decisions must 
constitute an optimal policy with regard to the state 
resulting from the first decision. 

This can be considered to be the essence of the 
concept of feedback control} one of the fundamental 
concepts of science with particular relevance, as it 
turns out, to contemporary developments in biology 
and psychology. 

What is rather surprising is that the foregoing 
statement concerning optimal policies, a rather 
straightforward and obvious remark, can be translated 
into mathematical formulas which provide powerful 
analytic and computational techniques for the solu
tions of particular con trol processes. These processes 
range from the thinning of forests to the operation of 
nuclear reactors. The iterative nature of an optimal 
policy, the repetition of decisions, is ideally suited to 
the peculiar makeup of digital computers. With this 
new theoretical approach and with the speed and 
accuracy of computers, we can resolve many problems 
which we could not even formulate heretofore. 

The concept of a policy is a basic one. In the 
first place, it is the intuitive and natural approach 
to decision making. The result is that we can use the 
intuition gained from years of experience in dealing 
with actual processes to provide us with excellent first 
approximations to the solutions of the mathematical 
equations. Standard methods can then be applied to 
sharpen these approximations, and thus determine 
better policies. We also possess systematic techniques 
for testing any given policy to determine whether it 
is an optimal policy or not. 

Secondly, a solution in terms of a policy, what 
one does in terms of where one is, is well suited to the 
study of multistage processes involving chance events 
and uncertainty. In dealing with these situations, 
rigid and inflexible prescriptions can be costly and 
even disastrous. In many cases, furthermore, we must 
adjust to new situations and learn about them as we 
make decisions. These are adaptive processes} proc
esses which in recent years have assumed greater and 
greater importance. 

Medical Diagnosis 

A particularly interesting example of an adap
tive control process is medical diagnosis. Here the 
doctor starts with the information, usually given to 
him directly by the patient, that something is wrong 
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with the human system. He makes some preliminary 
tests and prescribes some preliminary treatment. If 
the system persists in malfunctioning, further tests are 
made, further information is gained, and further treat
men t is ordered. 

Experimenting 
This is, of course, the basic problem confront

ing the experimentalist. In studying the properties of 
an unknown, or partially known, system, he makes 
some initial tests and is led to some initial assumptions 
concerning the nature, or at least the behavior, of the 
system. On this basis, he makes further tests, is led to 
further conclusions, and so on. If he is lucky, he finally 
arrives at some worthwhile results. In other cases, 
perfectly reasonable a priori conjectures can lead to 
the expenditure of great amounts of time and effort 
with little to show for it all. 

Sequential Analysis 
In the field of statistics, processes of this nature 

lead to the development of sequential analysis (by 
Wald and others). This mathematical theory, a pre
cursor of dynamic programming, has resulted in signif
icant saving in time and labor in many situations re
quiring inspection and control. 

In many decision processes, two or more groups 
are involved, as in competitive bidding, or in sports 
such as baseball or football. Here, dynamic program
ming and the theory of games of Borel, von Neumann 
and Morgenstern, merge to provide a treatment of 
multistage decision processes involving two or more 
participants. 

A particularly interesting application of dy
namic programming is to the study and construction 
of intelligent machines. So much has been written on 
this fascinating and frightening idea, that it is difficult 
for the layman, and even the professional, to distin
guish between fact and fancy, between the probable 
and the possible. 

Treating Decision Processes 
In order to apply mathematical theories to the 

treatment of decision processes, we must be able to 
describe the state of the system in precise terms, to 
describe the effects of decisions upon these states, and 
to evaluate the worth of a sequence of decisions. In 
practical~y any significant decision process that one 
can think of in the realms of politics, industry, war
fare, sociology, in other words, in processes involving 
people} we face grave difficulties in all three of these 
requirements. The major obstacle to the llse of mathe
matics lies not in the solution of formidable equations, 
as most people believe, but in the formulation of ques
tions in exact mathematical terms, the very first step. 

Lack of Judgment in a Computer 
Since a digital computer requires absolutely 

precise instructions for every step it takes, for every 
operation it performs, we cannot use a computer to 
solve any problem which we ourselves cannot state 
unambiguously. A computer has no judgement! 

(Please turn to Page 47) 

COMPUTERS and AUTOMATION for January, 1963 



A SURVEY AND STUDY OF THE ~OMPUTER FIELD 

Industrial Securities Committee 
Investment Bankers Association of America 

Washington 4, D.C. 

The editors are pleased to be the first to publish 
this informative and interesting report on the tech
nology, economics, and application of computers, 
and of the history, status, and future of the computer 
industry. 

PART I 

THE computer industry is relatively young in age 
when compared to most other industries. Measured 
from the date of the first computer installation in 
1951, the industry is a little more than a decade old. 
The more significant date when discussing the in
dustry's development would be the 1953-1954 period, 
when mass production techniques were applied to 
computer manufacture, and commercial electronic 
computers started to be produced on a large scale. 

FOM practically no installations or sales in 1951. 
the industry has grown to a point where there ar~ 
now 10-12,000 computers in use, with yearly ship
ments on the order of $1.5 billion. Within the short 
period of ten years, this industry now finds ranking 
among the billion dollar industries. There are no 
official industry statistics available, but it has been 
estimated that the computer market has been growing 
twice as fast as the market for office business ma
chines, and on the basis of a 250/0 annual growth rate 
since 1957, is growing twice as fast as the electronic 
industry as a whole. 

(Based on a Report of the Committee at the 51st Annual Clm
velltwn, Hollywood, Fla., November 25·30, 1962.) 
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A N estimated cumulative tmalof 16.187 compu
ters have been installed to date. Based on an average 
selling price when new, the value of these installa
tions is estimated to be in excess of $4.5 billion. In
dustry experts arc predicting" shipments of $5.5 billion 
in 1970, so that this cUlIlulative value could approach 
$15-20 billion by that date, or an increase of 3500/0 
from present levels. 

THE rate of technological improvement has been 
one of the industry's outstanding characteristics. De
spite its short history, two generations of computers, 
vacuum tube and solid state systems, have already 
been introduced, and a third generation should be 
introduced by late 1964 or early 1965. These ma
chines will incorporate such advanced components 
as magnetic thin films, tunnel diodes, and micro
miniaturized circuits, and will operate at speeds 
measured in billionths of a second. These operating 
speeds compare with thousandths of a second in 
vacuum tube machines, and millionths of a second in 
solid state computers. Future computers will perform 
up to 2 million operations a second. 

T,'ESE technological advances arc leading to 
lower costs per calculating operation. Third genera
tion computers will cost 2.5-times more than current 
equipment, but will operate 10-times faster. The 
greatest technological advances will come in periph
eral equipment. The development of optical scan
ners, data transmission equipment and video display 
systems will open up new multi-million dollar in
dustries. 
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ECONOMIC justification for the utilization of 
computers is based on the savings effected in such areas 
as clerical personnel and inventory. Computer usage has 
led to savings of 10-25% in clerical costs in many cases, 
and savings of 10-20% in inventory costs. The greatest 
payoff, however, will be in sophisticated total management 
information systems, employing such advanced management 
science techniques as operations research and linear pro
gramming. Costly decisions of the past, such as Ford's 
Edsel model, and General Dynamics' Convair 990, might be 
avoided with these techniques. There are over 500 areas 
in which computers are finding an application today, and 
these are growing every day. Future applications will in
clude income tax processing, weather forecasting, medical 
analysis and diagnosis, traffic control and automatic class
room instruction, amongst many olhers. 

Competitive Conditions 
The computer industry has developed some very definite 

patterns and characteristics during its ten year life period. 
Of the nine major companies manufacturing computers,' 
only two are showjng any profits. One of these companies 
is IBM, which accounts for approximately 80% of the 
computer market. Large capital investments and research 
and development expenditures are required to remain com
petitive, and the breakeven point for most companies 
still appears to be 2 to 3 years away. This profit picture 
becomes critical in view of the capital requirements neces
sary for effective competition. Another industry charac
teristic is that 80% of the computer installations are leased. 
The huge investment required to carry rented equipment 
is straining the budgets of even the largest companies in 
the industry. Stiff competition, the absence of profits, and 
huge financial requirements could lead to some attrition 
in this industry within the next decade. The long-term 
reward for the successful companies, however, will be 
considerable. 

Public Acceptance 
As the communications problem between man and ma

chine improves with the utjlization of packaged language 
programs offered by computer manufacturers, the com
puter could one day become as easy to use as a desk calcula
tor. This will open vast, untapped markets. Computers 
appear to be today where the automobile was when it 
generally gained public acceptance. Electronic data proc
essing will lead to a dramatic increase in technological 
progress as it extends man's capabilities and intellect. 
Computers will help to channel man's efforts into areas 
and directions promising the greatest profits and rate of 
return on investment. These machines will not only aid 
in the restoration of former profit levels for business as a 
whole, but will be an invaluable tool in meeting the seri
ous challenge our country faces in international trade 
competition. 

Technological AdYances 
Tremendous strides have been made in hardware and 

software technology since the introduction of the first 
computer in 1944. The term "hardware" includes the 
computer itself and its tape transports, printers, card 
punchers, automatic typewriters, and other accessories. 
"Software" includes all the programming systems required 
for the effective utilization of the hardware of a computer. 
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A brief look at these areas will show the tremendous 
progress being made in the field. ' 

The first general-purpose automatic digital computer 
was the Automatic Sequence-Controlled Cakulator, a ma
chine introduced in 1944 under the joint development of 
Harvard University and IBM. This machine handled num
bers of 23 decimal digits, stored them in 72 storage reg
isters, and performed additions in approximately Ys of a 
second and multiplication in about 6 seconds. This ma
chine was followed by the Eniac (Electronic Numerical 
Integrator and Calculator) which was completed in 1946 
at the Moore School of Engineering at the University of 
Pennsylvania. The Eniac contained 20 registers, where 
numbers of 10 decimal digits could be stor-ed. It could add 
numbers at the rate of 5,000 additions per second, and 
could carry out from 360-500 multiplications per second. 
The prodigious development since these early machines 
is indicated in the operating characteristics of today's ma
chines. Addition speeds have gone to more than 100,000 
additions per second and multiplication speeds have risen 
to more than 10,000 per second. The amount of storage 
capacity accessible to the computing unit has gone from 72 
storage registers to literally millions of registers. Some of 
these registers 'are accessible to the 'calculating unit in less 
than a millionth of a second. Today the most powerful 
machine can take in information, remember it without 
forgetting it, at the rate of about' 100,000 characters per 
second. As a common or convenient length of word is 
twelve characters, a speed of 96,000 characters per second 
is ,the same as a speed of 8,000 words per second. A'l
though the ability of machine 'and man is different, it 
might be noted that human peings could not take in even 
one twelve-digit number in one second, In this light, it 
might be fair to say that computers have an input ad
vantage over the human being by a factor of 1,000: 1. In 
terms of output, a computer can record on magnetic tape 
at the rate of 100,000 characters a second. It can control a 
paper tape punch which punches tape at the rate of 100,-
000 characters per second, or a card punch which punches 
standard punched cards at the rate of 30 per second. High 
speed printers print 17 lines of 80-120 characters a second, 
or over 1,000 lines a minute. A fairly representative ratio 
of computer output speed would be about 8,000 words a 
second, while the top output of human beings is approxi
mately four words a second. This gives the computer an 
advantage factor over a man of 2,000: 1. These statistics 
provide ample evidence why computers are displacing hu
man beings in handling repetitive types of data. 

Reliability 
Not only speed and capacity, but reliability of auto

matic computers has also been multiplied by a factor of 
tens of thousands. Reliability has increased to a point 
where a billion to ten billion operations take place without 
errors. It is not uncommon for computers to be operating 
at uptimes in excess of 95%. In addition, automatic 
checking has been built into computers, so that the re
lease of wrong results is virtually an impossibility. 

Software 
The importance of software development to computer 

users is illustrated by the fact that investments in program 
development amount to over one-half of the total rental 
expenditures for machines, and at the current rate of pro
gram development, these costs could equal the total ma-
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chine rental cost by 1965. Computer users, consultants, and 
manufacturers have invested hundreds of man-years of 
work and millions of dollars in packaged programs and 
systems-in order to simplify the task of using electronic 
computers. One of the facts contributing to this cost is 
the lack of compatibility between different types of digital 
computers. Programming dollars are spent on duplicate 
development due to differences in equipment and methods 
of documentation. A great turmoil is currently going on 
in the software area in search for standardized computer 
programs and languages. Improved software packages, or 
ready-made programs that come with almost every com
puter now made, have reduced programming costs, but it 
has been estimated that U. S. business and government 
computer users have invested over $2 billion in privately 
developed programs since 1950. These programs are both 
general and specialized. The general programs are writ.ten 
to represent general management problems common to all 
industry, such as linear programming, sales forecasting, 
scheduling complex projects and balancing production 
lines. More specialized types of progra.ms cover such areas 
as demand deposit accounting in banks, hospital account
ing, and automobile rating for insurance companies. Some 
of the more common general automatic programming sys
tems include ALGOL, COBOL, FORTRAN, FACT, 
GECOM, and JOVIAL. Each of these programs is inade
quate as a standard language, because it lacks a complete 
range of expression. More computer programs are written 
in FORTRAN, a scientific language, than in any other 
programming language due to the fact that IBM has such 
a considerable investment in its processors and programs. 
FORTRAN processors have been implemented for 26 
machine types. For business purposes, however, FOR
TRAN involves great technical detail, and is difficult to 
learn. For scientific purposes, it lacks the power and 
flexibility of ALGOL or JOVIAL. COBOL, COmmon 
Business Orien ted Language, developed by the Depart
ment of Defense, is being implemented for 35 machine 
types by 15 manufacturers. ALGOL has been described 
as a more powerful and general language than FORTRAN, 
since it allows the user to write more comprehensive 
problems in source language. However, ALGOL com
pilers are in existence for only three machines. The great
est advantage of these programs will come with one truly 
high level programming language, saving users many years 
of systems and programming efforts. This could con· 
ceivably be a combination of ALGOL, COBOL, and a 
third language suitable for systems programming. The 
day may come when all we have to do is to present the 
data and general problem to the computer, and it will 
figure out how to find a solution and write a program. 

Software is available from both computer manufactur
ers and computer user groups. IBM has the largest library 
of computer programs in the industry, containing close to 
6,500 programs, some of them with up to 120,000 instruc
tions. It has been estimated that over 725 man-years of 
programming efforts would be required to duplicate the 
programs in this collection. No value has been placed on 
the collection in this library, but original programming 
can cost from $2.00 to $20.00 per instruction. In addition 
to computer manufacturer programs, computer user 
groups collect and distribute programs developed by its 
members. Any member gets access to a great deal of pro
gramming done by other members, thus saving much du
plication. The largest program collection of any computer 
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user group is that of SHARE, for the IBM 704, 709, and 
7090 computers, with over 1,800 programs. Other com
puter user groups include EXCHANGE (Bendix), CUBE 
(Burroughs), . .cO-OP (Control.Data), GET (General Elec-
tric), and USE (Univac). Not only do users groups correct 
defects in specific programs, but they are helpful in or
ganizing and stimulating ideas for new programs. Com
puter users have found ways of using the machines that 
the manufacturer never imagined. 

Computer Economics 
The computer, the industrial revolution and the automa

tion of factory processes have been described as the three 
most important events in the development of Western 
business. Computer development has emerged from two 
main trends in the growth of our country. One is the ex
plosion of scientific and engineering knowledge, and the 
realization that long laborious calculations could not be 
handled in ordinary, symbolic mathematical ways. The 
other trend is from the business world, with enormous 
quantities of records and calculations required for busi
nesses to function. Our civilization has not only grown 
complex engineering-wise and technologically, but also 
business-wise and industrially, so that it has produced an 
enormous growth in the information ·to be handled. This 
has provided the impetus behind the great development of 
automatic handling of information, expressed in comput
ing and data processing systems. 

Economic Justification 

Three primary factors are leading to structural changes 
in businesses tOday: (1) the availability of computers to 
any size of business; (2) the fantastic quantities of internal 
and external data generated by government and business 
reports; and (3) a structural change in the economy itself. 

Formerly, wrong decisions were not fatal to a company's 
existence, as illustrated by Chrysler's square automobile 
design, Lever Brothers' decision to stay out of the detergent 
field, General Dynamics' decision to build the 990, and 
Ford's marketing of the Edsel. Today, businesses vitally 
need data to prevent making a wrong decision or being 
locked in a situation. The focal point of many of these 
decisions revolves around a computer. 

Computer utilization is justified in situations where 
greater speed in processing data is required, or where the 
complexities of data processing cannot be simplified with
out electronic assistance, or when the investment in com
puter equipment is substantially offset by both quantitative 
and qualitative benefits. With the exception of scientific 
and military applications, computers are usually pur
chased for the direct savings which they effect. The urgent 
need to displace human beings performing clerical and 
accounting tasks is illustrated by the fact that during the 
last ten years, the number of clerical personnel has grown 
29%, and salaries have been increasing at an average rate 
of 3% a year. On an annual basis, wages for clerical per
sonnel alone are in the area of $392 billion. 

Clerical Savings 
Company after company can cite huge clerical savings 

through the use of data processing machines. McDonnell 
Aircraft, in completely automating its purcHasing cycle, 
estimates it will save $100-200,000 annually, mostly ac
counted for by clerical savings, with a machine renting 
for $6,400 a month. Sylvania Electric estimates that it will 
save approximately $400-500,000 annually in such areas as 
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clerical and inventory reductions through the use of ma
chines renting for an estimated $325,000 a year. Nation
wide Insurance has produced savings of about $200,000 a 
year in the area of Renewal Billings, with a machine which 
rents for an average of $9,000 a month. Most of this is 
the result of clerical reductions. Nationwide has projected 
saving in excess of $1.0 million over the next seven years. 
Reductions in both the level and carrying costs of inven
tories have also justified the utilization of computers. Many 
cases could be cited for savings of 5-30% annually in this 
area. American Cyanamid expects its computer-controlled 
finished-goods inventory system to yield savings of at least 
10-15% of its annual cost. Annual savings are estimated 
in the area of $200-340,000 a year. Martin-Marietta ex
pects inventory levels to be slashed by more than 60% 
when its IBM 7070 data processing. system goes into full 
operation. In addition to clerical and inventory savings, a 
faster flow of vital information and the elimination of 
paper work del~ys and duplication will save companies lik.e 
Lockheed $2.0 million annually, with the annual rental 
cost of the system involved about a third of these annual 
savings. 

In addition to cost savings, a number of other important 
contributions are being effected by computers. Some of 
these include: increased speed and accuracy in preparing 
management reports, better customer service, lower costs 
to the consumer, and improved control over the operations 
of the business. The full potential of the computer has 
not been realized yet, and the greatest potential payoff 
appears, to be in sophisticated areas which have been out 
of man's reach to date, such as totally integrated manage
ment information systems. 

Urgent Business Problems 

Two very urgent problems are facing businesses today: 
(1) the need for increased profitability; and (2) the ability 
to compete in international markets. 

The cost-price squeeze which has characterized our econ
omy during the past decade has steadily decreased after-tax 
profit margins from 9.1% in 1950 to 5.8% in 1961. One of 
the major cost items for business has been wages. Manu
facturing weekly earnings have increased from $63.34 in 
1951 to $95.75 in 1962, or a 50% increase during this pe
riod. In comparison to other countries, the United States 
has lagged substantially behind many countries in terms 
of growth in Gross National Product, Industrial Produc
tion and Manufacturing Productivity per person over the 
past decade (see Table 1). In addition, our arch rival, the 
Soviet Union, plans to increase industrial output by 150% 
within ten years, thus exceeding the level of U. S. indus
trial output. It plans to increase industrial output 500% 
in twenty years, and raise the productivity of labor 300-
350% during this time. This is to be accomplished by a 
mass scale of comprehensive automation, with primary em
phasis on fully automated shops and factories. Cybernetics, 
computers, and control systems will be widely used to meet 
these goals. The Soviet spent $180 million for developing 
computers in 1958, and plans to spend between $800-850 
million by 1965. 

Selecting a Computer 

A recently completed independent survey of computer 
users! indicated the following factors as influencing the 
choice of a computer: 1) the computer which offers the 
greatest anticipated pay-off in clerical savings, 2) reputa
tion of the manufacturer, 3) maintenance factor, 4) com-
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Table 1 

A. Average Annual Rates of Economic Growth 
in Eight Countries, 1951-60 (in Percent) 

Real GNP (Gross Industrial 
Country National Product} Production 

U.S. 2.9 3.2 
Canada 3.6 4.3 
France 4.2 6.6 
Germany (F. R. ) 7.2 8.8 
Great Britain 2.7 3.2 
Italy 5.8 8.5 
Japan 8.7 14.5 
Sweden 3.7 3.7 

B. Percent Increase in Output and Manufacturing 
Productivity in Eight Countries, 1951-60 

Real GNP 
Country per Capita 

U.S. 12 
Canada 9 
France 33 
Germany (F. R. ) 70 
Great Britain 22 
Italy 58 
Japan 92 
Sweden 31 

Source: Bureau of Labor Statistics, 
Monthly Labor Review 

Mfg. Productivity 
per Person 

Employed in Mfg. 

22 
28 
62 
50 
24 
85 

151 
33 

parison of ,costs, 5) purchase prestige, 6) product support, 
7) compatibility with existing systems, and 8) error-check
ing characteristics. The same report stated that 90% of the 
users reported they had realized the savings estimated in 
the original computer study. It is not uncommon for com
puter feasibility studies to run up to 12 months, since such 
a large investment is involved. The factor of prestige has 
not always been beneficial to users, however, for when 
prestige superseded efficient systems engineering, ineffec
tive computer utilization has been the result. Systems ap
plication or engineering has not only been the key to suc
cessful computer utilization, but has also been the reason 
for success or mediocrity on the part of computer manu
facturers. 

Determining the type, size, capacity and competency of 
a computer is not an easy task. Compromises must be 
made in most instances, with systems application the 
dominant factor. If a computer fits the requirements of a 
particular. application, then the aforementioned benefits 
usually follow automatically. Prospective computer users 
must analyze many computer characteristics in relation to 
the job to be done and the cost involved. 

Computer feasibility studies must also consider the ques
tion of lease versus purchase. The industry is currently 
favoring the . lease method, with approximately 80% of 
machine installations on a rental basis, with an option to 
buy. Typical rental costs are misleading if taken at face 

COMPUTERS and AUTOMATION for January, 19(13 



Why so many computer users prefer the Control Data 1604/1604-A 
.. . and five reasons why it will pay you to know! 

The Control Data 1604/1604-A Computer, demonstrated 
a leader in a competitive and demanding field, continues 
to prove its ability to scientists and engineers as the com
puter to solve their problems, and to management as the 
computer to help maintain their profit. Here are the rea
sons why! 

RELIABILITY-An unusual history of "uptime" that sets a 
high standard of performance. 

SERVICES-Programming Assistance • Programmer and 
Operator Training • Programming Systems Improve
ment • Installation Check Out • Post Installation Assist
ance • On-Site Customer Engineering. 

APPLICATIONS-Real-time, on-line data reduction/data 
acquisition, large-scale problem.:.solving, large-scale data 
processing, biomedical and institutional research, weather 
prediction, oceanography, petroleum reservoir analysis, 
and flight simulation. 
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SOFTWARE-Pert, Cobol*, Codap, Co-op Monitor, Linear 
Programming, Algol *, Fortran 62, Fortran 63. * 

LOW COST-The Control Data 1604/1604-A is available to
day at an amazingly low cost. With its proven performance, 
programming systems and services, the Control Data 
1604/1604-A offers the most computer for the least 
dollars spent. 

These are the main reasons why so many computer 
users prefer the Control Data 1604/ 1604-A. The names or 
these users are available to you. To learn more about how 
the 1604/1604-A can solve your computing problems now, 
contact the Control Data representative nearest you. 
• A I'ai/able in early 1963 

Offices: Albuquerque • Beverly Hills 
• Birmingham • Boston • Chicago 
• Cleveland. DalIas • Dayton. Denver CONTROL DATA 
• Detroit. Honolulu. Houston· Ithaca 
• Kansas City. Minneapolis. Newark 
• Norfolk. Orlando. Palo Alto 

o ' 
CORPORATION 

• Philadelphia • San Francisco 
• San Diego • Washington, D.C, 8100 34th AVENUE SO •• MINNEAPOLIS 20, MINN. 
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value. For example, rental costs usually account. for ap
proximately one~fourth to one-third of total annual op
erating costs, so that a computer which rents for $200,000 
a year could cost $600-S00,000 annually in direct operating 
costs. In addition, start-up costs usually range between one 
and two years' operating costs. Taking all of these costs 
into account, therefore, a tomputer which rents for $200,-
000 a year could conceivably have resulted in operating 
expenditures of $1.2-2.4 million by the end of the first 
year_ The government has approached the problem of lease 
versus purchase by setting up a cost advantage point. This 
is a point in time when one-time expenditures for pur
chase and accrued maintenance will equal cumulative 
rental payments for a particular machine. In situations 
where the cost advantage point is reached in six years or 
less, and the computer still fits the requirements of the 
job without major modification, a set of conditions exist 
which warrant purchasing the equipment. These policy 
guidelines should lead to a substantial proportion of pur
chased computer equipment by the government in the 
future_ This approach, plus the slowing down of tech
nological obsolescence and the ability of computers to 
vary in speeds and capabilities through the building-block 
modularity of central processing hardware, could lead to a 
higher ratio of sales than at present. 

Unit Cost Per Calculating Operation 

One of the most important factors in the cost of a com
puter is the unit cost per calculating operation. As the 
price of a computer goes up, the cost per calculating op
eration goes down. For the most expensive computers, the 
cost is least. For example, an IBM STRETCH, which 
rents for $300,000 a month, and performs an estimated 
500,000 calculating operations per second, will during the 
period of a month perform calculations at the rate of 100,-
000 operations for 2Y2¢. It would cost $10,000 to perform 
a certain computation on a desk calculator, $10 to per
form the same computation on an IBM 650 and about 50¢ 
to perform the computation on a STRETCH system. Using 
the same machines on a time basis, it would take approxi
mately 1,000 hours to perform the sample calculation with 
a desk calculator, 6 minutes with the IBM 650 and only 
12· microseconds with the STRETCH machine. 

Tremendous increases in the ratio of computing power 
per dollar have been made in the last two years. The total 
rental of current machine installations is in the area of 
$73.9 million a month; and these machines in total can 
perform lOS million operations per second. When the 
operating ability of the installed machines is divided by 
total rental costs, a measure of computer power is available 
which can be used as a basis for comparing the advances 
made in computing power per dollar. On the basis of sta
tistics, today's theoretical computing power per dollar ra
tio is 1.46, which is a 155% increase over the ratio of _57 
in 1960. Expressed in another way, through-put speeds 
have increased at the rate of over 40% a year. As comput
ing power per dollar continues to increase, more and more 
companies will find it economically feasible to invest in 
million dollar computers. A typical example is Sylvania 
Electric, which has found that its current machines operate 
at three to four times the speed of previous machines, while 
rental costs have been reduced by approximately 25%. 

Areas of Computer Applications 
The degree to which computer technology has become 
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more specific and complex is illustrated in the fact that 
today there are over 500 areas in which computers are find
ing an application. Computer manufacturers have had to 
gear their marketing efforts to specific user problems, but 
in the process have opened up even more areas for the 
utilization of computers. A long list of some of the func
tions computers are performing in different areas has been 
published.2 A number of these areas will be reported in 
more detail, in order to determine the significance of com
puter application to this area or industry, and to discuss 
the importance of these markets in light of computer usage 
trends. 

Commercial Banking 

Data processing firms have a business potential of some 
5,400 commercial banks out of the 14,000 in this country. 
These are banks with over $75 billion in total deposits. 
The banks which have installed computers have found 
that they not only have better reports and tighter audit 
and control procedures, but are now able to offer new 
customer services and improve their competitive position. 
The major breakthrough in the banking industry with 
EDP did not come until 1959, when the final specifications 
for printing of checks coated with Magnetic Ink Character 
Recognition (MICR) numerals were approved by the 
American Banking Association. An estimated 6S,3% of 
aU checks cleared through Federal Reserve Banks now 
contain magnetic ink symbols, compared to 36.1% a year 
ago. The volume of checks processed in 1951 was 2.1 bil
lion, but is expected to reach 22 billion in 1970, and 29 
billion in 1975. By this time, most of these. checks will be 
coated with magnetic symbols, and will be processed by 
computers. 

EDP will have its greatest impact on the demand deposit 
sector of bank employment. About 20% of all bank work
ers doing work related to demand deposit bookkeeping 
will be seriously affected by the advent of automation. One 
major bank indicated that computers have led to an SO% 
decline in the number of bookkeepers in demand deposit 
activity over a four-year period, despite a 10% rise in de
mand deposit accounts. 

One of the newest developments in the banking industry 
is the use of on-line computers. On-line, or real-time sys
tems process transactions individually as they arrive at 
processor inputs, and usually return a result to the point 
of origin immediately following processing. In other words, 
this will make every bank office a main office for every 
customer, regardless of its location. Three banks in the 
East-Howard Savings, Union Dime, and Society for Sav
ing (Hartford)-have installed on-line systems. The bene
fits from these systems have been a 90% reduction in back 
office teller work, and a 30% reduction in transaction proc
essing time. The Howard Savings Institution expects to 
save over $100,000 with its system over the next five years. 

The smaller banks which cannot afford computers are 
joining together in a cooperative movement. For example, 
six upstate New York banks are cooperating in three new 
computer centers equipped with $3.S million worth of 
computing equipment. This movement could assume major 
proportions among smaller banks in the near future. 

The value of total computer installations in banks 
through 1962 is estimated at $176 miHion. It is estimated 
that shipments to this industry will total $SO-90 million a 
year between 1963-1965, so that a total cumulative market 
in the area of $450 million is possible by 1965. Computer 
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companies which will share this field include IBM, GE, 
NCR and Burroughs. 

Communications 

As the applications for computers increase, and as the 
requirement for up-to-date information grows, there will 
be a greater demand for data transmission equipment. 
Data transmission systems perform such functions as tying 
together a production line and a data processing center, 
sending the latest marketing and production facts from the 
field to a data processing center, and providing manage
ment with up-to-date informati~n for more accurate fore
casting, inventory control, and money savings~ The most 
common medium used for data transmission is telephone 
lines. The method of transmitting over this medium is 
either punch card to punch card, paper tape to paper tape, 
magnetic tape to magnetic tape, or computer to computer. 
IBM and RCA are two major computer companies who 
have made contributions in the communications area. The 
importance of data transmission is indicated by the fact 
that AT&T expects that as much digital data will be 
carried by its wires as voice communication by 1970. RCA 
has estimated that the annual market for data transmission 
equipment will be over $300 million by 1965, and that the 
growth rate for this equipment will be roughly 30% a 
year. By the mid-60's, one-third of all electronic data proc
essing sales will include communications equipment. 
Within 20 or 30 years, we could have an international in
formation network operating via Telstar, with communica
tions service on the order and scope of world-wide tele
phone networks today. IBM has experimented with low
power microwave transmission, and this could extend the 
capabilities of its Tele-Processing system for long-distance 
computer-to-computer communications to areas where com
mon carrier facilities are not available, or where customers 
wish their own facilities. The linking of advanced com
munication devices with advanced data-processing systems 
will provide the big breakthrough in real-time total man
agement information systems. 

Education 

New developments in computer technology are leading 
to increased automation in our public schools and univer
sities. More than 200 school districts and departments of 
education in 45 states already use electronic accounting ma
chinery to process business, pupil-personnel, and adminis
trative data. On the university level, hardware valued at 
more than $115 million is currently in use in colleges and 
universities. Universities are not only good customers for 
large-scale computation facilities, but also. are in a position 
to apply and teach techniques developed in other areas. 
Many colleges with computers have introduced computa
tion courses, so that a large fraction of the students are 
exposed to programming at some stage of their under
graduate career. One of the most rapidly developing ap
plications of computer technology to education is the use 
of computer-based teaching machines. A number of in
stitutions are exploring the potential of the computer for 
controlling instruction of individual students on the basis 
of differences in learning rate, background and aptitude. 
The University of Illinois uses a computer to control a 
teaching system consisting of slides, TV displays and a 
student response panel. Answers to questions are trans
mitted to the computer through a response panel, and the 
computer judges the answers, indicates whether the stu
dent is right or wrong, and selects simpler material if the 
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student commits an error. If this type of research is ap
plied to school systems in general, then education is in for 
a major renovation. 

Government 

The Government is the largest single user of computers, 
with a total of 1,006 installations as of June 1962, exclud
ing special military computers. Operating costs in 1961 
(rental, amortization, personnel, etc.) were approximately 

$597 million, and probably in excess of $1.5 billion with 
the inclusion of military operational applications. Today 
there are over 45,000 employees in positions related to 
management or operation of computers in the Federal 
Government. The Bureau of the Budget has estimated that 
by 1966, 1,500 computers will be installed by the govern
ment. 

Computers are being used for a number of new applica
tions by the government in the non-military field. The 
Internal Revenue Service has turned to computers to proc
ess its 95 million tax returns. These tax returns have grown 
from 20 million two decades ago, and could reach 135 mil
lion in 1980. The only logical means to handle all this 
paper work is high-speed electronic equipment. The system 
will be in full effect in 1965, and should prove a very effec
tive means of catching up with tax evaders. The Social 
Security Administration is using computers to speed the 
processing of claims for social security benefits. District 
offices transmit data via AT&T's Data-Phone system to a 
computer center in Baltimore. Information is produced on 
magnetic tape, which can be fed directly to the computing 
center for further processing. Th" government is also using 
computers to cut administrative costs in the federal farm 
program. The utilization of computers will cut out 241 
jobs and save a total of $1.5 million a year when the plan 
is fully in effect by 1964. The government is keenly aware 
of the cost savings apparent in computers, and is employing 
them in very sophisticated applications to increase its 
efficiency. 

The military has been the largest developer and user of 
computer technology to date. The military value of im
proved computer characteristics has led to the support of 
government-sponsored research projects which the com
puter industry would not have undertaken on its own. Due 
to the requirements of space, speed, and reliability, military 
control and command systems are far more sophisticated 
than commercial systems. However, many of the techniques 
developed by the military are adaptable to business systems. 
This could prove particularly applicable in on-line, or real
time systems. Advances made in the peripheral equipment 
area, especially advanced display techniques, could form 
the basis of a new multi-million dollar industry in itself. 
The space program has also opened up a huge market for 
computers. Four large digital computers form a network 
during an orbital mission, and provide a running display 
of important launch, orbital and re-entry infomlatioll. 
Computers, with the hclp of radar, will be used in achiev
ing orbital rendczvous during the first U.S. lunar landing 
mission late in this decade. The importance of the military 
market to the computer industry is indicated by the fact 
that annual shipments to this segment of th~ market will 
reach an estimated $2.5 billion by 1970. 

Insurance 

The first computer was installed in this industry eight 
years ago, and since then it has been one of the nation's 
biggest users of electronic data processing equipment. No 
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large life insurance company could operate competitively 
today without an electronic data processing installation. 
More than three-fourths of the nation's 120-million policy
holders are now on tape. It is estimated that more than 75 
large-scale computers, approximately 200 medium-size ma
chines and many hundreds of small units are now operating 
in life company offices. These numbers are growing every 
day. In addition to its normal functions, computers will be 
used increasingly as an analytical tool in providing life 
companies with marketing analysis and financial forecasts. 
Operations research techniques will be used to provide life 
companies with scientific reports. Nationwide Insurance is 
a good example of what insurance companies are doing 
with computers. It installed an IBM 650 to calculate Re
newal Billings, and in this one application produced annual 
savings of $200,000 as a result of clerical reduction. An 
NCR 304 was installed to create an integrated processing 
system, and to produce better and more accurate manage
ment reports at a minimum cost. With the help of these 
machines, Nationwide has projected savings in excess of $1 , 
m'illion over a seven-year period. In addition to the large 
companies like Nationwide, medium and small insurance 
companies will also need computers in the future. The 
insurance industry has installed machines valued at $400 
million through 1962, and expects shipments of $100 mil
lion a year during the period 1963-1965. This would lead 
to a cumulative market of $700 million by 1965. 

Investment Banking 

In the financial community, computers are used in such 
applications as .payroll, margin and cash accounting, cus
tomer statements, trade confirmations, commissions, divi
dends, and a host of allied management reports. Computers 
are also used to speed up such routine work as figuring port
folio market values and yields, and making records of com
pany earnings, dividends and profit margins. A number of 
firms are experimenting with these machines for security 
analysis work. At this point, computers are supplying the 
various mathematical formulas and ratios which analysts 
use in judging the value of a security, and are providing the 
necessary statistics which determine the relative attractive
ness of stocks. There is a limitation in the ability of a 
computer to recommend the sale or purchase of a stock, 
but current applications should improve the over-all quality 
of investment decisions. 

Computers are also widely used in the various stock ex
changes. The Midwest Stock Exchange is developing an 
electronic cen tralized bookkeeping service which will reduce 
back office expenses by more than 70% per order, and will 
save member firms an estimated $3 million a year in labor 
and machines. The NYSE's Stock Clearing Corporation 
uses computers to verify and clear thousands of transactions 
each day. A computer system which will automate the Ex
change's ticker and quotation service is expected to go into 
operation early in 1965. This system will run the 3,800 
stock tickers in the U.S. and Canada, and will provide a 
voice recording to announce prices over its telephone quo
tation service. A computer is used by one Wall Street firm 
to perform calculations required in bidding on serial bond 
issues, and to handle the mass of information involved in 
maintaining up-to-date files on all bonds. 

Process Control 

The use of computers for process control applications in 
factory automation appears to be on a level where general-

22 

purpose computers were in 1952. With increasing computer 
speeds and advanced programming methods, the control 
computer is taking over as a dynamic optimizer, readjusting 
plant operations to achieve continuous optimization of 
performance, rather than serving merely in a supervisory 
capacity. With increasing applications in the power and 
chemical industries, sales of digital computers for process 
control are increasing at the rate of about 50% a year. 
The power generating industry is first in the number of 
digital process control systems on order, which is estimated 
at 200. The rest of the market is comprised of the chemical, 
petro-chemical, petroleum, paper, glass and cement indus
try. As automatic process control is still in its infancy, the 
potential size of the market for computers is still a question. 
Some sources have indicated a $500 mHlion market in this 
area by 1970. Computer companies which should share in 
this market include GE, IBM, RCA and Thompson-Ramo. 

Production Control 

Manufacturing companies are" using computers for off
line 'production control in such applications as shop sched
uling, assembly line balancing, scheduling labor utilization, 
and numerically controlling machine tools. Advanced man
agement sciences, such as operations research, will find in
creasing use with computers to optimize decision-making on 
inventory policy, long-range market strategies, plant and 
warehouse locations, and capital investment programs. 
Simulation techniques will reveal unprofitable or inade
quate courses of action in advance, thus avoiding costly 
errors in judgment. Competitive pressures are forcing in
dustry to take advantage of these techniques, which should 
provide a sizeable market for computers. This area could 
account for a $2-3 billion cumulative market through 1970. 

Retailing 

The potential for computing equipment in the retailing 
industry is considered very large, but will not attain frui
tion until three elements are more fully developed-optical 
scanners; methods of inexpensive data transmission; and 
larger, less expensive random-access memory devices. A 
number of retailing firms have installed computers to han
dle accounts payable, payroll, sales audit and accounts re
ceivable. Notable savings are being achieved in these areas 
alone. For example, Stix, Baer and Fuller of St. Louis is 
projecting a five-year savings of $400,000 primarily in cleri
cal savings, by employing two computers. The extension of 
computers into merchandise control, inventory control, and 
market analysis could prove to be even more significant in 
terms of savings. In this respect, retailing firms could very 
well follow the pattern set by such apparel companies as 
Bobbie Brooks, which is speeding up its inventory turnover 
by 30-40%, and expects to save over $1 million in the proc
ess over the next five years. As extensive improvements are 
being made in optical scanners, communication equipment 
and memory devices, it is conceivable that computer in
stallations in the retail industry -could reach $1.5-2.0 billion 
by 1970. NCR and Burroughs appear to be in favorable 
positions in this industry. 

These are just a few areas in which computers are finding 
applications today. In addition, there are a number of 
areas with large, but relatively untapped potential, which 
appear to be ready markets for computers. These include: 
service organizations (hospitals, hotels), the transportation 
field (airlines, trucking, traffic control), local government, 
information retrieval, medicine, advertising, and law. The 
uses for computers appear limited only by man's imagina-
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tion. Eventually, computers could become as common
place as the office telephone. 

History and Development of the Industry 

Hi~lory Since 1952 

The years between the building of the first computer in 
1944 and 1952 were years of experiment by universities, 
government departments and small businesses. At that 
time, major business machine, electric and electronic manu
facturers became convinced that machines which could 
compute and process data automatically were important, 
and they entered the field on a big scale. Sperry Rand had 
a big jump on the field when they acquired Eckert-Mauchly 
Computer Corporation in 1950 and Engineering Research 
Associates in 1952. The founders of the former company 
were the designers of the Eniac, and their Univac I was 
the first general-purpose electronic computer designed for 
business data processing. This machine was complemented 
by a machine for scientific computations built by the En
gineering Research Associates group. Sperry Rand em
barked upon a vigorous marketing of both machines. The 
first commercial computer installation was in 1951, when 
a Univac was installed at the Bureau of Census. The first 
large-scale electronic computer to process business data, the 
Univac I, was delivered to General Electric in January, 
1954. IBM turned down the Eckert-Mauchly Corporation 
because it felt that the greatest market potential for com
puters was in scientific rather than business applications. 
IBM did have twelve installations of its 701 in 1953, pri
marily for scientific work. The company's 702, a business 
version of the 701 meant to compete with Univac, was a 
failure. A crash program followed at IBM to replace the 
701 and 702 with the 704 and 705, respectively, by January, 
1956. In the meantime, IBM was making the most of 
Sperry Rand's mistakes. Sperry Rand failed to see the 
importance of service, customer education, and the develop
ment of high-speed output equipment. IBM sales strategy 
was not to deliver a machine until the customer had been 
completely educated and could utilize the equipment fully 
from the date of installation. This sales strategy paid off 
spectacularly, and the five-year lead which Sperry Rand 
once had on the field was erased by the end of 1955, when 
IBM was ahead of Sperry Rand in orden booked. By mid-
1956 it had $100 million worth of its 700 series machines 
installed, against $70 million for Univac. Burroughs looked 
like a strong contender in the computer race when it ac
quired the Electro-Data Corporation in 1956. The com
pany's Datatron computer proved excellent competition for 
the IBM 650 at the time. RCA made a huge initial invest
ment of over $25 million to get into the computer field and 
sold its first Bizmac in 1956 for $4 million. This was the 
industry's biggest single installation to that date. There 
were four companies making large-scale computers in 1957, 
and industry sales were $350 million. By 1959, nine firms 
had made heavy commitments in the field, and industry 
sales were an estimated $500 million. Machine introduc
tions were made by Bendix in 1955, General Precision in 
1956, Minneapolis-Honeywell in 1957, Philco and Monroe 
in 1958, General Electric in 1959 and Control Data, Na
tional Gash and Packard Bell in 1960. 

Industry Characteristics 

The computer industry, when compared to other indus
tries, is relatively young in age. Measured from the date 
of the first computer installation in 1951, the industry is 
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a little more than a decade old. In terms of development, 
the years 1952-53 would be more appropriate in defining 
age, as this was the period when mass production techniques 
were applied to computer m~1-nufacturing. From virtually 
no sales or installations in 1950, the industry has grown to 
an estimated sales of $1.5 billion in 1962, with an estimated 
10-12,000 computer installations. Today there are over 20 
companies manufacturing electronic digital computers, with 
more than 200 companies making peripheral and accessory 
equipment. There are now over 150,000 persons employed 
in the manufacture, programming, operation and mainte
nance of computers. Despite a relatively short history, the 
industry has developed some very definite patterns and 
characteristics. One is the noticeable absence of profits. 

With the exception of IBM and Control Data, no other 
major factor in the industry is making money on computer 
operations. This may be attributed to the fact that these 
two firms derive a great majority of their revenues from 
computers. In almost every other company, computing is 
a side line or a division at most. This factor of concentra
tion, together with the excellent sales strategy and sales 
force of IBM, which accounts for approximately 80% of 
the computer market, has led industry spokesmen to believe 
that it will be a minimum of two or three years before 
most companies will begin to show profits from computers. 
Large companies like GE, RCA and Minneapolis-Honey
well have adequate finances to sustain these losses until 
profits are shown. Smaller companies, however, will not 
be able to absorb these losses from year to year, so that the 
field may narrow down through mergers or drop-outs in the 
near future. The computer industry has estimated that the 
total cumulative loss in its ten-year life history already ap
proaches the sum of the two biggest corporate losses in 
business history, i.e., Ford Motor's Edsel model and General 
Dynamics' Convair 990. This profit picture becomes ex
tremely critical in light of the capital needed to finance 
computer operations. 

Heavy Outlays 

The production of computers involves very heavy out
lays. For example, RCA and Minneapolis-Honeywell have 
invested over $100 million each in their computer business, 
and for both companies it might be a minimum of two 
years before they realize any return on this investment. A 
good measure for financial requirements is the capital: sales 
ratio of the two profitable companies in the industry. IBM 
had a gross income of $1.69 billion in 1961, and total in
vested capital of $1.61 billion, or a ratio of almost 1: 1. 
Control Data had invested capital of $23.4 million at the 
end of its 1962 fiscal year, on a sales volume of $41 million. 
Recently, however, the company issued $15 million in con
vertible debentures, bringing invested capital up to $38 
million, for a ratio of almost I: 1 in terms of capital to sales. 
These financial requirements are staggering even to the 
budgets of the largest companies in the country, but are 
necessitated both by heavy research and development costs 
and by the methods of financi Ilg computer purchases. 

The very nature of the computer industry makes heavy 
outlays on research inevitable. Producers must keep up 
with competition, and this requires heavy research ex
penditures, which cut sharply into profits. As it is relatively 
new, the computer field involves many very costly problems 
in developing new products. The advantages of long ex
perience which is available in older industries are not pres
ent in this field. As an indication of the magnitude of these 
research expenditures, Control Data spent approximately 
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$2.6 million, or 6.3% of sales, on research and development 
last year. The company-sponsored portion of the research 
arid development program was supplemented by $5.9 mil
lion, primarily from govern'ment research and development 
contracts, so that total research expenditures amounted to 

20.7% of revenues. IBM spent $100 million on research in 
1961, and will spend an estimated $115-120 million in 1962. 
With the exception of Sperry Rand, IBM research and de
velopment expenditures alone exceed the revenues of any 
company in the industry. These outlays have made possible 
a carefully-planned program of new product introductions. 
The result has been a forced obsolescence of previous IBM 
machines. This has not always been to the benefit of com
puter users, but has shown amazing results for profit
oriented IBM. 

Time Lag 
Another basic reason for large capital requirements is 

the time lag between the development of a computer and 
its sale or lease. In a typical case, it takes three years to 
develop a computer. The machine is usually announced 
before it is finished, and at that time, a customer may either 
decide to purchase or lease. After an order is placed, the 
delivery time before installation is usually around 12 
months. It then takes about 3-5 years to get invested funds 
back from leasing, so that the total cycle time is around 8-
10 years. When a company leases a machine, it usually in
curs a net loss for two years subsequent to installation due 
to heavy research and development, selling, installation 'and 
accelerated depreciation charges. Gross profit from leasing 
a computer approximates gross profit from outright sale in 
about the fourth year. After that, leasing is far more profit
able than selling, assuming a machine stays leased long 
enough. The problem facing manufacturers is that, with 
the technical life of most machines increasing to 5-8 years, 
technological obsolescence is becoming less a factor. The 
former favors manufacturers under leasing conditions, but 
the latter encourages more outright purchases by users. 
The leasing method, however, should still remain the prin
cipal method of computer financing in the next decade. 
This will not help the immediate profit picture of most 
companies, but will be most remunerative in the long run. 

Continual Flux 

The rapid growth and the extremely competitive nature 
of the industry keeps it in a state of continual flux. The 
magnitude of the industry's potential continually attracts 
new firms, both large and small, into the field. Small com
panies like Advanced Scientific Instruments and Scientific 
Data Systems could survive by concentrating on a small 
area or special application. Ultimately, many of these 
companies will become good buy-out candidates. Larger 
firms, like Hughes and Stelma, which have recently an
nounced their entrance into the field, will find campetition 
very stiff. This proved to' be the case wth General Mills, 
Royal McBee and Underwood, all of whom have dropped 
out of the industry. It is interesting to' note that such firms 
as Motorola and Westinghouse have not become directly 
involved in computer manufa,cturing, even though they 
have the finances and electronic capabilities. One ather 
area of change in the industry has been management. With 
such tremendous stakes involved, a wrong management de
cision could easily obviate many years of development, ·and 
pastpone projected profits further into the future. Compa
nies have been shifting managements in an attempt to' find 
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the road to profits more quickly, and ihis has betn evi
denced in such companies as Sperry R'and, RCA and Phi1co. 

Buyen' Market 

The growth of the industry has not been without its 
problems. All manufacturers are aware that camputers are 
offered today to a buyers' market. This has led to a very 
close working relatianship of user and manufacturer. Price 
has not been t;he anly consideration in a computer pur
chase. Potential users now demand more detailed pro
gramming, want technical assistance after installation, are 
seeking guaranteed repayments. of any losses resulting from 
system changeovers, and are interested in other services 
which are very costly to the manufacturer. A problem from 
the user's point af view is that the computer industry, much 
like the auto industry, has been engaged in a ra·ce for horse
power. One of the results has been that some computers in 
business are not being used to their fullest capacity. These 
problems, however, are considered minar in view of the 
over-all progress being exhibited by the industry, the sav
ings being effected by users and the huge market potential 
facing manufacturers in the next decade. 

There are a number of factors which spell the difference 
between success and failure in the computer industry, but 
the key ingredients required to compete successfully in this 
industry seem to be: (1) a .realistic product pricing; (2) 
thoroughly proven equipment and sof~ware programs; (3) 
equipment designed to meet specifrc market requirements; 
(4) marketing management experienced in the computer 
field, along with skilled salesmen and systems engineering 
backup; (5) farsighted and determined top-management 
suppart, willing to farego present profits, and accepting 
risks for long-term gains; and (6) adequate finances. 

Present and Potential Computer Market 
There are a number of methods of expressing the size 

af the computer market. Three of these would include: 
(1) factory sales or shipments per year, (2) factory sales plus 
rental income, and (3) the total cumulative value of ma
chine installations. Each of these methods has its own 
merit in presenting a different perspective of the industry. 
From an industry point of view, this study will concentrate 
on both factory shipments and cumulative installation 
value. As annual shipments and particular machine in
stallation information is considered proprietary informa
tion by many of the computer companies, the computer 
market will be the total cumulative value of machine in
stallations when discussing individual computer compa
nies. 

Present Market 

Computer and data processing equipment have been 
classified under the industrial products section of the elec
tronic industry by the Electronic Industries Association. 
Computing, data processing and industrial control and 
processing equipment account for approximately 50% of 
the industrial product group sales. Sales of this equipment 
have been growing at the average annual rate of 25% a 
year since 1957, compared with an average growth rate of 
17.5% annually for the industrial products group as a 
whole, and 13.5% a year for electronic industry sales. 
Computers and data processing equipment are one reason 
why industrial products are the fastest growing portion· of 
this market. The rapid growth of industrial products could 
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serve to achieve a better balance in the electronics indus
try, since 59% of total industry sales is currently for military 
and space applications. In terms of shipments, the market 
for business and scientific general-purpose digital computers 
and special military computers has been as follows: 

Year 
1960 
1961 
1962E 

Business &- Scientific 
$ .5 billion 

1.1 billion 
l.5 billion 

Special Military 
$ .6 billion 

1.0 billion 
1.3 biUion 

An analysis of 1961 sales shows that 39% of sales was 
made to industrial and commercial users, 22% went to 
agencies of the Federal Government, 11 % each went to 
utilities and aviation, 10% was sold for scientific purposes, 
2% for educational purposes, and 5% went to miscellane
ous users. The total domestic market, including computers, 
peripheral gear, software and services is expected to reach 
$2.8 billion in 1962, representing a 20% increase over 1961. 
The market for peripheral equipment from independent 
makers is expected to approach $300 million in 1962, with 
magnetic tape transports ($80 million) and electromechani
cal printers ($50 million) accounting for almost one-half 
of these sales. As a measure of magnitude, sales of periph
eral ~quipment will be close to four times 1962 sales of 
analog computers, which is estimated to be an $80 million 
market. An examination of the digital computer manufac
turers will indicate which companies are leaders ill terms 

MATHEMATICIANS 
PROGRAMMERS 

We are engaged in the developmen t of an 
interesting variety of programs for research 
and real-time operations. 

Expansion of our technical staff offers 
substantial growth opportunities for profes

sional advancement in the areas of mathe
matical analysis and programming, systems 

design, and data handling. 

of installations, and what future relative positions could be 
based on present backlog figures. 

1 See "Big Five Computer Vendors Face·to-Face" by Patrick J. Mc
Govern, in Computers and Automation, August, 1962. p. 38. 

2 "Over 500 Areas of Application of Computers" by Neil Macdonald. 
in Computers and Automation, June. 1962, p. 140 ff. 

[To be continued in the February issue] 

The Key to Computer Economy 

"So this is the cOllllJUter YOll Illcllwgetl to buy nt 

Buch an uIIlwlicvtlbly lolV priCf!?" 

Senior positions currently available for 

mathematicians and physicists in program 
development and mathematical analysis. 

Please send resume in complete confidence to: 

Mr. W. E. Dary. 

We are located just two hours from San Francisco on the Monterey 
Peninsula ... one of the most desirable living and working areas in 
the West. Monterey enjoys a temperate, smog-free climate year 
round and offers an unmatched professional, cultural and recrea
tional environment. 

LFE ELECTRONICS 
A DIVISION OF LABORATORY FOR ELECTRONICS. INC. 

MONTEREY LABORA.TORY 30!5 WEBSTER STREET MONTEREY. CA.LIFORNIA 

An Equal Opportunity Employer 
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THE THEORY OF 

COMPUTABILITY 
By John Norman, Rockville, Md. 

The author of this paper is a 
young junior from Walter Johnson 
High School in Rockville, Mary
land who attended an extra-cur
ricular course entitled "Introduc
tion to High Speed Digital Com
putation 1" given at the school in 
th,. 1961 fall semester. Thp. course 
was organized under the sponsor
ship of the Education Committee 
of the Washington, D. C. Chapter 
of the Association for Computing 
Machinery and consisted of sixteen 
two-hour sessions which included 
the running of a computer program 
written by the students for the IBM 
709 computer. 

As the instructor for this course, 
I asked Jack Norman to address the 
class for about 15 minutes on a sub
ject related to computing that he 
was interested in and which would 
be of benefit to the students. He 
chose the subject of this paper, "The 
Theory of Computability," which 
he delivered so well that I thought 
it would be of interest to the ex
perienced people Of the profession 
to see the kind of product that can 
come from a junior in high school. 
It is in this spirit that this paper is 
being published. 

I would like to add that the com
puting course was Jack Norman's 
first exposure to the field. 

A. Robin Mowlem, Chairman, 
Subcommittee for Curriculum De
velopment, Washington, D. C. 
Chapter, ACM. 

The theory 01 computability and 
non-computability is concerned 
with the existence (or non-exist
ence) of purely mechanical pro
cedures (algorithms) for solving 
various problems. For example, an 
algorithm for adding two integers 
can be found in any arithmetic 
book. If no algorithm exists for 
solving a problem, the problem is 
said to be unsolvable. It is not as 

simple as one might think to de
termine if an alleged algorithm ac
tually is an algorithm; this prob
lem of verifying an algorithm has 
actually been proven to be un
solvable. 

There are many results in the 
theory of computability which are 
of great significance to mathemati
cians and philosophers. For ex
ample, the famous Goedel's Proof 
states that in any arithmetic system, 
there will always be statements 
which are completely true, yet are 
absolutely unprovable. Goldbach's 
"Theorem," for example, states that 
every even integer is the sum of two 
primes. As far as we know, this 
always holds true, but it has never 
been proven for all even integers. 
Since it was first offered as a con
jecture in 1742, it is suggested that 
the failure to find a proof for more 
than 200 years is evidence for believ
ing that the theorem is true but 
unprovable. 

If an algorithm for solving a 
problem exists, then it is possible in 
principle to build a machine that 
could follow this algorithm and 
solve the problem. These "ma
chines" are known as Turing ma
chines, after the logician A. M. 
Turing, who originated them. A 
Turing machine consists of a finite 
number of instructions, which will 
be explained later. The machine is 
capable of assuming a finite num
ber of internal states (an interna.l 
state on an adding machine, for 
example, could consist of one par
ticular arrangement of the gears). 
Its input, output, and storage ap
pear on a long tape, infinitely long, 
and divided into boxes. 

\ \ \ \ I 
In each box could appear anyone 

of a finite number of symbols (0, I, 
B, ., etc.). The machine is capable 

of reading one box (one symbol) 
at a time. Each instruction is ar
ranged as follows. If the machine 
is in internal state q I, and if it is 
reading symbol SJ on the tape, it 
will then change S J to Sk, change its 
internal state to qrn, and read the 
box immediately to the right (R) or 
left (L). In other words, each instruc
tion is of the form qlSJ • Skqrn (R or 
L). The next operation can be a 
halt, if state Sk is defined as the halt 
state. It can be shown that a Turing 
machine can be constructed to de
termine any computable function. 

One very important result of the 
theory of computability is the ex
istence of universal Turing ma

chines. A universal Turing machine 
is a Turing machine which can 
solve any problem that any con
ceivable Turing machine can solve. 
Though it sounds incredible, such 
machines have actually been de
signed, using as little as approxi
mately two dozen states and half a 
dozen symbols. A universal Turing 
machine sounds more plausible 
when one considers that in the in
put (the symbols on the tape) not 
only the problem, but a description 
of a Turing machine which can 
solve that problem, is included. 
Then a universal Turing machine 
temporarily "becomes" that other 
Turing machine. This has practical 
applications, for it would seem to 
indicate that a single all-purpose 
digital ,computer could be con
structed on which any problem 
can be programmed that could be 
programmed on any digital com
puter. 

As a rather interesting example 
of a Turing machine, consider the 
game of Bucky Beaver, first in
troduced by Tibor Rado of Ohio 
State University. As the rules of 
this game are explained, it can be 
seen how BB (Bucky Beaver) is in 
reality a Turing machine. The play
ing board consists of a tape, as ex
plained above. In addition, there 
are a certain number of cards used, 
the number of cards being de
termined by the particular variation 
of BB (BB-I uses one card, BB-7 
uses seven cards, etc.). In a BB-n 
game, there are n cards numbered 
successively from 1 to n. The cards 
can all be the same, or they can con
tain different instructions. Each 
card consists of four columns and 
two rows, as shown: 
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Card No K 
Col Col Col Col 

1 2 3 4 

Row o a c e 

Row 2 b d f 

Column I always contains a 0 and 
a 1 in the first and second rows, 
respectively. Columns 2 and 3 con
tain random patterns of 1 's and O's, 
depending entirely on the whim of 
the player. Column 4 contains 
random numbers ranging from 0 to 
n. 

The tape is assumed to be full of 
O's at the beginning of the game, 
and the object is to place as many 
1 's as possible on the tape. 

The moves are as follows: 

1. A box on the tape is arbi
trarily picked (since the tape 
is infinitely long and every box 
contains a 0, it makes no dif
ference which box is picked). 

2. The first move is always with 
the 1 card. Take, for instance, 
a BB-2 game with the follow
ing cards: 

o 2 

o 0 

2 

o o 

2 o 

We are now concerned with 
card 1. Since the symbol in 
the box being read is a 0, we 
look at the zero row (row I). 
(The 0 and I rows are de
termined by column 1). The 
next number on card I (row 
1, column 2) is a 1; so we 
change the 0 on the tape to a 
1. The next number is a I, 

so we move one box to the 
right (if it had been a 0, we 
would have moved to the left). 
The-final column tells us what 
card to go to next. The tape 
now reads: 

3. By using card 2, we see that 
nhe 0 is changed to a 1; we 
move 1 space to the left, and 
go back to card 1. On card I, 
we are now in row 2 (the box 
we are on has a I). By follow
ing this process, two moves 
later we are told to go to card 
O. Since there is no card 00, 
we stop and the game is over 
with the following result: 

The end result is three 1 's, thus a 
score of 3. By definition, for a score 
to count an order to go to card 0 
must be obtained. thus if a pattern 
which will merely add l's ad in
finitum were produced, an auto
matic score of 0 would be given. 
What is the maximum score? It is 
not known for sure, but one guess 
is that for a BB-n game the highest 
possible number of 1 's is 2n-l, and 
this total is obtainable if 2n-I or 
n is prime. 

It is now clear that the Bucky 
Beaver game is a Turing machine. 
Each card is an instruction; given 
state ql (card number k) and sym
bol S) (l or 0), change the symbol 
to Sk, change to state qm (card 1), 
and move one square. 

Now, does an algorithm exist for 
determining the optimum set of 
cards for a BB-n game? Or, given a 
certain set of cards, can an algo
rithm be made to determine 
whether this set will ever stop 
printing 1 's? 

The answer to the last question 
is no, for if such an algorithm did 
exist, a Turing machine could be 
made to solve it, and it has been 
proven that a given Turing ma-
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chine cannot predict if another 
Turing machine will ever stop (or, 
it is impossible for a computer to 
determine whether a given program 
is void of loops). As for the first 
question, I do not know of an 
answer, and to my knowledge, no 
answer has yet been given. It re
mains one more interesting prob
lem in the theory of computability. 
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Survey InlormDtion 

in tbe Computer Field Irom 
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AUTOMATION 

DATA PROCESSORS • APPLICATIONS • IMPLICATIONS 
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"Computers and Automation" now publishes more than 25 kinds of reference and survey information. Here 
is our latest inventory, of kind of information and issues when published. . . . Subscribe to Computers and Auto
mation and have this information at your elbow! 

Roster of Organizations: 
Organizations in the Computer Field (June 1962) 
Consulting Services (June 1962) 
Computing Services (June 1962) 
School, College, and University Computer Centers (June 

1962 ) 
Computer Users' Groups (June 1962) 
Robot Makers (June 1962) 
Organizations in Teaching Machines and Programmed 

Learning (Feb. 1962) 
Roster of Computer Associations (June 1962) 

Computers and Data Processors: 
Descriptions of Digital Computers (June 1962) 
Survey of Commercial Analog Computers (June 1962) 
Survey of Special Purpose Computers and Data Proces-

sors (June 1962) 
Types of Automatic Computing Machinery (June 1962) 
Computer Census (July 1960) 
The ABC's of Computers (April 1962) 

Products and Services in the Computer Field: 
Roster of Products and Services: Buyers' Guide to the 

Computer Field (June 1962) 
.Classes of Products and Services (June 1962) 
Types of Components of Automatic Computing Machin

ery (June 1962) 

Applications: 
Over 500 Areas of Applications of Computers (June 

1962 ) 
Novel Applications of Computers (Mar. 1958, 1959, 

1962) 
Important Applications of Computers (Oct. 1958-59-60, 

Nov. 1961) 
Application Programs Available (June 1961) 

Markets: 
Com puter Market Survey (Sept. 1959) 
The Market for Computers in Banking (Sept. 1957) 
The Market for Computers in the Oil and Natural Gas 

Industry (Nov. 1957) 

People: 
,·.Who's ,Who.in the .. Computer Field (1963 edition to be 

published in Jan. 1963) sold separately, $24.95 (over 
9000 biographies) 

Pictorial Reports: 
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Annual Pictorial Reports on the Computer Field (Dec. 
1958, Dec. 1959, Dec. 1960, Dec. 1961, Dec. 1962) 

A Pictorial Manual on Computers (Dec. 1957, Jan. 1958) 
(reprint available) 

Words and Terms: 
Glossary of Terms and Expressions in the Computer Field, 

5th edition, sold separately, $3.95 (over 870 terms 
defined) 

Information and Publications: 
Books and Other Publications (many issues) 
New Patents (many issues) 
Survey of Recent Articles (many issues) 
With the ever-increasing expansion of the field of auto

matic handling of information, it is easy to predict that 
more and more reference information of these and other 
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it is a fact that reference information of the kind here 
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The index this year for Volume 11 
contains over 1800 entries. This in
dex includes all the issues of Volume 
11 (1962). Each item printed has been 
indexed under author, title, and main 
words of subject. The last part of 
each entry gives: volume / number 
(month of issue), page number. 

If any reader finds any errors in 
this index, we shall be glad to pub
lish corrections. 

A: Accounting: "Self-Conta ined 
Punched-Card Accounting Machine," 
by Univac Division of Sperry Rand 
Corp., 11/9 (Sept.), 26; 

"To Use Computer in Trust Accounting," 
11/11 (Nov.), 23; 

"University of Miami Computer Handles 
Student Registration, Budget Ac
counting, Medical Statistics, 
Fisheries Data, Etc.," by Radio 
Corp. of America, 11/3 (Mar.), 18 

"Across the Editor's Desk": 11/1 
(Jan.), 26; 11/2 (Feb.), 21; 11/3 
(Mar.), lOB; 11/4 (Apr.), IB; 11/5 
(May), 46; 11/7 (July), 17; 11/8 
(Aug.), 24; 11/9 (Sept.), 21; 11/10 
(Oct.), 21; 11/11 (Nov.), 21; 11/12 
(Dec.) ,.44 

Actuator, "Digit.al Actuator for Missile 
Control Systems," by Martin Co., 11/9 
(Sept.), 29 

Adapter, magnetic tape, "Magnetic Tape 
Adapter," by Electronic Engineering 
Co., 11/8 (Aug.). 31 

Adder, binary, ''Binary Adder That Op
erates at 125 Megacycles," 11/7 
(July), 1, 6 

Advanced Research Associates, Inc., 
"Maryland Firm Offers lO-Line Stor
age Unit," 11/9 (Sept.), 28 

Advertising, "Classified Advertising 
Publishing by Computers," 11/4 (Apr.), 
lOB 

Advisory panel, "Electronic Data Pro
cessing Advisory Panel," 11/3 (Mar.), 
118 

AEC Lab, "mc System for AEC Lab," 11/9 
(Sept.), 35 

Aeronutronic: "New Marketing Manager 
at Acronutronic," 11/1 (Jan.), 36; 

"Second Mass Memory Device Deli vered 
to Aeronutronic Division," 11/12 
(Dec.), 48 

"Aeronutronic Receives $10 Million In
crease for Operations Central," 11/4 
(Apr.), 6B 

Agriculture, "Automation for U.S. De
partment of Agriculture," 11/2 (Feb.), 
29 

AlEE: "Charles Concordia Awarded AlEE 
1961 LAMME Medal," 11/7 (July), 
25; 

"Members Approve Proposed Merger of 
IRE and AlEE," 11/9 (Sept.), 30 

"AlEE-IRE Boards Approve Merger Prin
ciples," 11/5 (May), 48 

Air Development Cenier, "Rome, N. Y. , 
Air Development Center Gets Two . 
Special-Purpose Computers," 11/7 
(July), 17 . 

Air Force: "Electrada Receives Air 
Force Contract for Datacom System," 
11/12 (Dec.), 53; 

"Information-Systems Engineering 
Firm Receives Contract from Air 
Force," 11/9 (Sept.), 36; 

"Librascope Receives Air Force Con-
tract," 11/8 (Aug.), 27; 

"New Air Force EDP System at Cape 
Canaveral," 11/9 (Sept.), 33; 

"Philco Contracts -- Air Force, $ 3-
1/2 Million Navy, Nearly $6 Mil
lion," 11/12 (Dec.), 52; 

"Syl vania's Waltham Labs -- Air 
Force Award," 11/1 (Jan.), 32 

"Air Force Combat Logistics Network to 
Handle 100 Million Words Daily," 11/ 
1 (Jan.), 29 

"Air France to Install Te1eregister 
System," 11/11 (Nov.), 36 

Air operations center, "Tactical Air 
Operations Center," 11/3 (Mar.), lOB 

Air traffic control, "I. Genesis -
Air Traffic Control and War Safety 
Control," (from A Report on ••• Com
puters and War Safety Control), 11/1 
(Jan.), 6 

"Airborne Computer Controls the Manage
ment of Jet Engines," 1112 (Feb.), 30 

Airframe, "Computer Application in Air
frame Industry," 11/2 (Feb.), 28 

"Airline Orders Univac System," 11/10 
(Oct.), 33 

"Airline Reservation System for Ozark 
Air Lines," 11/3 (Mar.), 168 

"ALCOM, EXECUTIVE, and PERT Programs 
for Bendix G-20." 11/8 (Aug.), 32 

ALGOL Committee, "IFIP Establishes 
ALGOL Committee," 11/8 (Aug.), 24 

"ALGOL -- A Simple Explanation," by 
Dr. Richard F. Clippinger, 11/11 
(Nov.), 17 

All American Engineering Co., "Equip
ment Performance Recorder Produces 
Punched Tape," 11/11 (Nov.), 33 

Allen, Richard K., "The Date of Easter 
Determined by Computer," 11/9 (Sept.), 
42 

"Altitude Control System," by M. ten 
Bosch, Inc., 11/5 (May), 53 

"American Computers -- A View from 
Poland," 11/10 (Oct.), 8 

"American Greetings Corporation to 
Install Univac Step 90," 11/12 (Dec.), 
48 

"American Oil Orders Two More Farring
ton Scanners," 11/12 (Dec.), 53 

Amperex Electronic C·orp., "Indicator 
Tube Operates Off Transistors," 11/1 
(Jan.) , ·34 

"Ampex Reports Record Sales," (in 
Round-Up of Marketing News), 11/8 
(Aug.), 37 

Amplifiers, "New Analog Computers --
24- and 64-Amplifiers," by Applied 
Dynamics, Inc., 11/11 (Nov.), 31 

Anadex Instruments, Inc.: "New High
Speed Tape Perforator," 11/2 (Feb.), 
24; 

"New High-Speed Tape Perforator," 
11/5 (May), 54 

Analog computation center, "Applied 
Dynamics Inc. Analog Computation 
Center," 11/7 (July) ,24 

Analog computer: "Contracts for Three 
Analog Computer Systems," 11/11 
(Nov.), 38; 

"Electronic Analog Computer with Cen
tral Pushbutton Control and Moni
toring," by Applied Dynamics, Inc., 
11/10 (Oct.), 24; 

"Fast, Small Analog Computer Multi
plier," by Intectron, Inc., 11/7 
(July), 19; 

"Firm Rebuilds Analog Computers," 
by David R. Miller, 11/2 (Feb.), 30; 

"German Nuclear Research Firm Installs 
Large-Scale Analog Computer System," 
11/5 (May), 46; 

"Multipurpose Analog Computer to 
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Control Processes," by Electronic 
Associates, Inc., 11/3 (Mar.), lIB; 

"New Analog Computer for Tory n-c 
Reactor~" 11/2 (Feb.), 31; 

- SEE: "New Computers -- Analog"; 
"New Medium-Size Solid-State Analog 

Computer," by Electronic Associates, 
Inc., 11/1 (Jan.), 32; 

"Outdated Analog Computers Modern
ized," 11/10 (Oct.), 29; 

"Students Using Portable Analog Com
puters," by Case Inst. of Techn., 
11/9 (Sept.), 24; 

"Survey of Commercial Analog Compu
ters," by Neil Macdonald, 11/6 
(June), 130; 

"University of Melbourne to Use Ana
log Computer," 11/5 (May), 46; 

"Vietnam Atomic Energy Office Re-
ce i ves Analog Computer," 11/9 
Sept.), 32 

"Analog Computer Center," 11/10 (Oct.), 
30 

"Analog Computer Controlling Color Film 
Printer," by The Pavelle Corp., 11/5 
(May), 53 

"Analog Computer Controls Electronic 
Color Scanner," by Electronic As
sociates, Inc., 11/11 (Nov.), 31 

"Analog Computer Simulates Satellite 
Temperatures," 11/10 (Oct.), 22 

"Analog Computer System for U.S. Signal 
Corps," by Electronic Associates, 
Inc., 11/9 (Sept.), 24 

"Analog Computers," (in Annual Pic
torial Report), 11/12 (Dec.), 37 

"Analog Computing Technique Simplifies 
Research on Effects of Drugs," 11/5 
(May), 61 

Analog-digital computer system, "In
expensive, Hybrid Analog-Digital 
Computer System for Process Control," 
by Elliott-Automation Ltd., 11/9 
(Sept.), 23 

Analog-to-digital converter: "Model 
AD-lOA Analog-to-Digital Converter," 
by Raytheon Company, 11/2 (Feb.), 
22; 

"Model 791-S Analog-to-Digital Con
verter," by Librascope Division, 
11/2 (Feb.), 23; 

"New Analog-Digital Converter," by 
Norden Division, 11/2 (Feb.), 25 

"Analog Unit to Estimate Schedule 
Costs," by Mauchly Associates, Inc., 
11/3 (Mar.), 12B 

Analysis, "Computer Analysis of Equip
ment Needs," 11/1 (Jan.), 27 

Analysis, chemical, "Continuous, Auto
matic Chemical Analysis for Yeast 
Production," 11/7 (July), 21 

Analysis, Fourier, "Fourier Analysis 
Computer," by IMM Industries, 11/4 
(Apr.), J3 

"Analysis of Piping Flexibility," by 
Service Bureau Corp., 11/3 (Mar.), 7a 

Analyzer: "Electronic Differential 
Analyzer Being Used in Inertial 
Guidance and Navigation System De-

. sign," 11/3 (Mar.), 7a; 
"Program I Analyzer' ," by Applied 

Data Research, Inc., 11/1 (Jan.), 
34 

Analyzing system, "Automatic Steel 
Analyz ing System of Bethlehem Steel:' 
11/5 (May), 52 

"Anelex Corporation Has New Division," 
11/12 (Dec.), 49 

"Anelex Receives Contract for over $2 

Million," 11/3 (Mar.), 158 
Anniversary, "ASI Celebrates First 

Anni versary," 11/5 (May), 48 
"Annual Index to 'Computers and Auto

mation' Jan., 1961 to Dec., 1961," 
11/1 (Jan.), IB 

"Annual Pictorial Report," 11/12 
(Dec.), 26 

Anonymous, 1. M., "The Case for Buying 
a Used Computer," 11/11 (Nov.), 41 

"Antisubmarine Weapon Computer," by 
General Precision Inc., 11/9 (Sept.), 
25 

APD, "New APD Data Acquisition System," 
by Genisco Inc., 11/5 (May), 57 

Applications of computers: -- SEE: 
"New Applications"; 

"Over 500 Areas of Application of 
Computers," by Neil Macdonald, 
11/6 (June), 140; 

"A Pictorial Report on Applications 
of Computers", 11/1 (Jan.), 17; 

"Some Novel Applications of Compu
ters," 11/3 (Mar.), IB 

Applied Data Research, Inc., "Program 
'Analyzer' ," 11/1 (Jan.)", 34 

Applied Dynamics, Inc.: "Electronic 
Analog Computer With Central Push
button Control and Monitoring," 
11/10 (Oct.), 24; 

"New Analog Computers -- 24- and 64-
Amplifiers," 11/11 (Nov.), 31 

"Applied Dynamics Inc. Analog Compu
tation Center," 11/7 (July), 24 

"Appointed to Editorship of SABE Data 
Processor," 11/9 (Sept.), 34 

Appraisals, "Making and Up-Dating 
Appraisals for Insurance Purposes," 
11/3 (Mar.), 2B 

APT program, "Automatically Programmed 
Tools (APT) Program," 11/1 (Jan.), 
27 

Argentina, "IFIPS Admits Italy and 
Argentina," 11/1 (Jan.), 30 

Argonne National Laboratory: "ASI 
210 W to Argonne National Labora
tory," 11/9 (Sept.), 33; 

"$50,000,000 Contract Extension for 
Argonne National Laboratory," 11/ 
4 (Apr.), 7B 

"Arkansas and Texas in the Next Room 
to Connecticut," 11/3 (Mar.), 14B 

Armer, Paul, "Summer Research Train
ing Institute in Heuristic Program
ming," 11/3 (Mar.), 8 

Arms control, "First Research Con
tract of U.S. Arms Control and Dis
armament Agency to Bendix Corpora
tion," 11/4 (Apr.), 24 

"Army Awards Honeywell Contract for 
Magnetic Tape Sub-System," 11/10 
(Oct.), 33 

"Army Contract to California Computer 
Products, Inc.," 11/8 (Aug.), 27 

"Army Engineers in Omaha Use Computer 
for Flood Control," 11/7 (July), 23 

"Army Expands Its Micromodule Program 
MICROPAC Computers Effected," 11/10 
(Oct.), 34 

"The Art of Computing for Scientists 
and Engineers," by Hichard W. lIam
ming, 11/7 (July), 0 

Art ist, "Robot Becomes Popular Green
wich Village Artist," by Patrick J. 
McGovern, 11/9 (Sept.), 6 

Ascension Island, "Cape Canaveral and 
. Ascension Island Have New Electronic 

Data System," 11/5 (May), 48 
.Ascher, Marcia, "Fictional Computers 
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and Their Themes," 11/12 (Dec.), 59 
"ASI Celebrates First Anniversary," 

il/5 (May), 48 . 
"ASI 210 Computer for NASA," 11/7 (July), 

17 
"ASI 210 W to Argonne National Labora

tory," 11/9 (Sept.), 33 
"Association for Computing Machinery 

Elections," 11/7 (July), 26 
"Association for Computing Machinery 

National Conference 1962 -- Call for 
Papers," 11/3 (Mar.), 8 

"ASTM Buys Termatrex Retrieval Unit," 
11/8 (Aug.), 27 

Astrahan, Morton M. and S.L. Janofsky, 
"Computers and War Safety Control 
Comments," 11/1 (Jan.), 42 

Atlantic Missile Range, "Computer 
'Translator' for Atlantic Missile 
Range," by Ortronix, Inc., 11/4 (Apr.), 
J3 

Atlas Controls Inc., "New Power Supply 
Circuit Technique," 11/1 (Jan.), 35 

"Atomic En~rgy of Canada Ltd. will use 
Bendix G-20," 11/1 (Jan.), 29 

Audio Devices, "Magnetic Tape Lawsuit: 
Audio Devices vs. Computron, Inc.," 
11/7 (July), 26 

"Audio Devices' Sales Rise," 11/10 
(Oct.), 34 

"Auerbach Adding Commercial EDP Group," 
11/12 (Dec.), 49 

"Authority on Computer Software Be
comes Director of Systems Program
ming for Uni vac," 11/7 (July), 25 

Automap, "Autospot and Automap -- Nu
merical Control Programs," 11/9 
(Sept.), 29 

"Automated On-The-Spot Packaging Sys
tem," 11/4 (Apr.), m 

"Automated Paper-Producing Machine," 
11/9 (Sept.), 21 

"Automated Scoring Device for Bowlers," 
11/11 (Nov.), 25 

"Automatic Buying via Telephone Data 
Transmission," 11/4 (Apr.), lOB 

Automatic computer, "What is an Auto
matic Computer?," by Neil Macdonald, 
11/4 (Apr.), 6 

Automatic computing machinery, "Com
ponents of Automatic Computing Ma
chinery -- List of Types," 11/6 
(June), 138 

"Automatic Computing Machinery -- List 
of Types," 11/6 (June), 135 

Automatic control, "TAC - Transistorized 
Automatic Control," by Dale's As
sociates, 11/1 (Jan.), 33 

Automatic control systems: "Integra
ted Automatic Control Systems -
Applications and Frontiers," (Part 
1), by John R. Moore, 11/11 (Nov.), 
0; 

"Integra.tcd Automatic Control Sys
tems -- Applications and Frontiers," 
(Pa rt 2), hy John H. Moore, 11/12 
(Dec.), OS 

Automatic data process inU, "Implica
tions of Automatic Data Proccssing 
in the E/uJincerinu Profession," by 
Dick II. Brandon, Ill:! (Feh.), <to 

"Automatic Data Processinu In the In
ternal Revenue Scrvicc," by William 
H. Smith, 11/10 (Oct.), 10 

"Automatic Data System Contract for 
Minuteman Program," 11/9 (Sept.) " 35 

"Automatic Drafting," 11/4 (Apr.), 9B 
Automatic Electric Co.: "Datacom for 

Dial TWX Service," 11/5 (May), 56; 
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"Four Binary Unit Memory Relay," 
11/4 (Apr.), 2B; 

"Relay with Magnetic Memory," 11/4 
(Apr.), 213 

"Automatic Equipment for Drilling 
Printed Circuit Boards," by General 
Electric Co., 11/4 (Apr.), IB 

"Automatic Error Correction When 
Punching Punch Cards," by Intern. 
Bus. Mach. Corp., 11/4 (Apr.), 213 

"Automatic Fabrication of Electronic 
Circuits Using Dot Parts," by James 
R. Goodykoontz, 11/8 (Aug.), 20 

"Automatic Loading of Magnetic Tape 
Cartridges," by Intern. Bus. Mach. 
Corp., 11/4 (Apr.), 213 

Automatic pilot, "Self-Adj usting 
Automatic Pilot for Planes," 11/4 
(Apr.), 9B 

"Automatic Production of Automobile 
Fenders," 11/4 (Apr.), 8B 

"Automatic Servicing of Mortgage 
Loans," 11/4 (Apr.), 5B 

"Automatic Statistical Computer," by 
Boonshaft and Fuchs Inc., 11/9 
(Sept.), 24 

"Automatic Steel Analyzing System of 
Bethlehem Steel," 11/5 (May), 52 

"Automatic Telephone Exchange," 11/10 
(Oct.), 23 

"Automatic Telex Switching Center," 
11/11 (Nov.), 24 

"Automatically Programmed Tools (APT) 
Program," 11/1 (Jan.), 27 

"Automation" (in Across the Editor's 
Desk): 11/4 (Apr.), 08; 11/5 (May), 
52; 11/7 (July), 21; 11/10 (Oct.), 
23; 11/11 (Nov.), 24 

Automation: "'Dues' from Automation 
Machines for Aiding Adjustments of 
Displaced Workers," 11/3 (Mar.), 
6; 

"Let's Be Honest About Automation," 
by William B. Floyd, 11/9 (Sept.>, 
18; 

"Polaris Production Uses Automation," 
11/5 (May), 52 

Automation group, "Foxboro Adds New· 
Automation Group," 11/4 (Apr.), l~ 

"Automation in Legal Research," 11/2 
(Feb.), 28 

"Automation in Retailing," 11/3 (Mar.), 
08 

"Automation Representative for U.S. 
Trade Mission to Italy," 11/12 
(Dec.), 55 

"Automation for U.S. Department of 
Agriculture," 11/2 (Feb.), 29 

Automobile, "Automatic Production of 
Automobile Fenders," 11/4 (Apr.), 
8B 

"Automobile Insurance Company Instal
ling Data Processing Equipment," 
11/5 {May), 46 

Autonetics Industrial Products, "New 
High-Speed Paper Tape Reader," 11/ 
10 (Oct.), 26 

"Autonetics Receives $3.5 Million 
Follow-on Contract," 11/12 (Dec.), 
52 

"Autospot and Automap -- Numerical 
Control Programs," 11/9 (Sept.), 29 

Award: "Sherwood Receives Award," 
11/12 (Dec.), 55; 
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"34 Awards to IBM Staff Inventors," 
11/3 (Mar.), 118 

B: The Bailey Meter Co., "Complex 
Mathematical Operations Performed 
by Pneumatic Computer and Control
ler," 11/1 (Jan.), 33 

'~altimore Bank to Have Electronic 
System," 11/1 (Jan.), 29 

"Bank Computer Center Service," 11/8 
(Aug..), 32 

"Bank Opens Largest EDP Center in 
West Berlin," 11/5 (May), 46 

Banking: "Burroughs EDP Complex Or
dered by Southern Bank," 11/12 
(Dec.), 52; 

"Computer Banking System Installed 
in Tacoma, Washington," 11/1 
(Jan.), 28; 

"A Computer Market Survey: The 
Banking Industry," 11/10 (Oct.), 
14; 

"Federal Reserve Bank of Boston to 
Install Second NCR System," 11/ 
2 (Feb.), 27; 

"Guaranty Bank of Phoenix Places 
Contract with General Electric," 
11/2 (Feb.), 32; 

"IBM Computer for Long Island Bank," 
11/3 (Mar.), 148; 

"Six Banks Unite to Automate Paper-
work," II/II (Nov.), 23 . 

'~asic Oxygen Furnace Computer Con
trolled," II/II (Nov.), 24 

"Battelle Expands Computing Center," 
11/4 (Apr.), 1213 

Batt~l1e Institute, "Railroad Freight 
Car Utilization: Million-Dollar 
Study at Battelle Institute," 11/4 
(Apr.), ~ 

'~attery Display Unit Delivered to 
Frankford Arsenal," 11/8 (Aug.), 25 

Bayway Refinery, "IBM 7080 for Bayway 
Ref inery," 11/4 (Apr.), 48 

'~earing Calculations," by Fafnir 
Bearing Co .. , 11/3 (Mar.), ~ 

Beckman, "Over $1 Million Contract for 
Beckman," 11/3 Mar.), l~ 

"Beckman-Toshiba, Ltd. Agreement," 
11/4 (Apr.), 138 

Beckman and Whitley, Inc., "Technical 
Operations, Inc. Acquire Beckman 
and Whitley, Inc.," 11/2 (Feb.), 21 

'~ehavior of Nervous Systems to be 
Studied," 11/1 (Jan.), 32 

BEMA: ''Director of BEMA Data Proces
sing Group," 11/3 (Mar.), 118; 

"ECMA and BEMA Forming a Joint 
Working Party," 11/10 (Oct.), 29 

Bendix: "Alvin N. Lippitt Joins 
Bendix," 11/2 (Feb.), 31; 

"Military Products Group for Bendix 
Computer," 11/5 (May), 48 

Bendix Corp., "First Research Con..;. 
tract of U.S. Arms Control and Dis
armament Agency to Bendix Corpora
tion," 11/4 (Apr.), 24 

"Bendix G-15 Users Group Elects Spauld
ing President," 11/12 (Dec.), 55 

Bendix G-20: "ALCOM, EXECUTIVE, and 
PERT Programs for Bendix G-20," 
11/8 (Aug.), 32; 

"Atomic Energy of Canada Ltd. Will 
Use Bendix G-20," 11/1 (Jan.), 29; 

"University of Naples Installs Bendix 
G-20," 11/2 (Feb.), 26 

'~endix G-20 Users Group Names 1962-
63 Officers," 11/10 (Oct.), 32 

Benson, "Ryan Named President, Benson 
Elected Board Chairman," 11/8 (Aug.), 
26 

"Benson-Lehner Forms New Division," 

11/4 (Apr.), 138 
Berke ley, Edmund C.: "Computers and 

War Safety Control -- Comments 
and Discussion," 11/1 (Jan.), 15; 

"Computers and World Peace -- An
nouncement ," 11/4 (Apr.), 24; 

"How Much Power Do Computers Pro
vide?," 11/4 (Apr.), 18; 

"The IFIP Congress 62, Munich, Ger
many," 11/10 (Oct.), 40 

Berlin, Moses M.: '~ooks and Other 
Publications,~' . SEE: '~ooks and 
Other Publications"; 

"Computers in MediCine: Progress 
and Potential," 11/7 (July), 32; 

"How Did Computers Happen?," 11/4 
(Apr.), 12; 

"Novel Medical Applications of Elec
tronic Data Processing," 11/3 
(Mar.), lB 

Bethlehem Steel, "Automatic Steel 
Analyz ing System of Bethlehem Steel," 
11/5 (May), 52 

"Bi-Directional Data Converter," by 
General Dynamics/ Electronics, 11/ 
11 (Nov.), 34 

'~ig Five Computer Vendors Face-to-Face," 
(in Round-Up of Marketing News), by 
Patrick J. McGovern, 11/8 (Aug.), 38 

'~inary Adder That Operates at 125 
Megacycles," 11/7 (July), 1,6 

Binary unit, "Four Binary Unit Memory 
Relay," by Automatic Electric, 11/4 
(Apr.),2B 

Biological studies, "Portable Digital 
Computer for Biological Studies," 
by Mnemotron Corp., 11/4 (Apr.), ~ 

Bitzer, Donald L. and Peter G. Braun
feld, "Computer Teaching Machine 
Project: Plato on Illiac," 11/2 
(Feb.), 16 

'~lock-Tape Reader/Handler with Iso
lated Contacts," by Chalco Engi
neering Corp., 11/9 (Sept.), 27 

Blue Cross-Blue Shield, "Illinois 
Blue Cross-Blue Shield Installs 
Honeywell 800," 11/3 (Mar.), 148 

Blyth, ''Dr. John Blyth Joins the Die-
bold Group, Inc.," 11/10 (Oct.), 32 

'~ooks and Other Publications," by 
Moses M. Berlin: 11/1 (Jan.), 46; 
11/2 (Feb.), 54; 11/3 (Mar.), 21; 
11/7 (July), 38; 11/9 (Sept.), 44; 
11/10 (Oct.), 44;! 11/11 (Nov.), 49 

Boonshaft and Fuchs Inc., "Automatic 
Statistical Computer," 11/9 (Sept.), 
24 

Booth, Andrew D., "Computers and War 
Safety Control -- Comments," 11/1 
(Jan.), 43 

Boston: ''Data Systems Devices of 
Boston, Inc., Formed," 11/7 (July), 
28; 

"Federal Reserve Bank of Boston to 
Install Second NCR System," 11/2 
(Feb.r, 27 

Bowlers, "Automated Scoring Device for 
Bowlers," 11/11 (Nov.), 25 

Brandon, Dick H., "Implications of 
Automatic Data Processing in the 
Engineering Profession," 11/2 (Feb.), 
48 

Braunfeld, Peter G. and Donald L. Bit
zer, "Computer Teaching Machine Pro
ject: Plato on Illiac," 11/2 (Feb.), 
16 

Bridge, "The Univac Plays Bridge," by 
Thomas A. Throop, 11/3 (Mar.), ~ 
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"British Post Office Orders Elliott 
Computer," 11/1 (Jan.), 31 

Bryant Computer Products, "Magnetic 
Storage Drum," 11/9 (Sept.), 26 

B270, "Lloyds Bank, Ltd. Orders B270 
MICR/EDP,System," 11/9 (Sept.), 35 

"Building Construction and Operating 
Costs Calculated by RCA 501 Data 
System," 11/1 (Jan.), 26 

"Burroughs B251 Visible Record Compu
ter System Installed by Miami Bank," 
11/1 (Jan.), 28 

Burroughs B5000, "Los Angeles City 
School System Orders Burroughs B5000 
Data Processor," 11/4 (Apr.), 7B 

''Burroughs B5000 for Stanford 'Univer
sity," 11/2 (Feb.), 32 

Burroughs Corp., "Punched Card Compu
ter," 11/10 (Oct.), 24 

''Burroughs EDP Complex Ordered by 
Southern Bank," 11/12 (Dec.), 52 

"Burroughs Finance Corp.," 11/2 (Feb.), 
21 

"Burroughs Lowers Computer Prices," 
11/10 (Oct.), 34 

"Burroughs Shows 12Yo Revenue Gain -
Plans Acquisition of Data Display 
Firm," 11/9 (Sept.), 36 

"Burroughs Visible Record Computer 
System," 11/2 (Feb.), 26 

Bushnell, Don D., "The Computer-Assis
ted School System," U/2 (Feb.), 6 

Business: "The Catalytic Power of 
- Business-Decision Gaming in Te<ich- . 

ing Management Science," by_ M.ar.k 
.E. Stern, U/ll (Nov.), 12; 

"Management Decision Tester: Com
puter Used to Simulate Operations 
of Small Business," by Alfred G. 
Dale, 11/10 (Oct.), 47: 

"Monthly Report of 350 Business 
Cycle Indicators," U/3 (Mar.), 6B 

"Business News," (in Across the Edi
tor's Desk): U/3 (Mar.), 19B; 11/4 
(Apr.), UB; U/7 (July), 26; U/9 
(Sept.), 36: 11/10 (Oct.), 33: 11/11 
(Nov.), 38; U/12 (Dec.), 54 

Buying, "Automatic Buying Via Tele
phone Data Transmiss ion," U/4 (Apr J , 
100 

''Buyers'Guide for the Computer Field: 
Products and Services for Sale or 
Rent," U/6 (June), 45 

.f: Cafeterias, "New Electronic Cash 
and Inventory Control System for 
Cafeterias," U/7 (July), 22 

Calculations, ''Bearing Calculations," 
by Fafnir Bearing Co., 11/3 (Mar.), 
6B 

Calculators, ''Digit-Matic Calculators," 
by Victor Bus. Mach. Co., 11/3 
(Mar.), 118 

"Calendar of Coming Events": U/l 
(Jan.) , 44; 11/2 (Feb.), 45: 11/3 
(Mar.), 20; U/4 (Apr.), 26: 11/5 
(May), 60; 11/6 (June), 128: 11/7 
(July), 6; 11/8 (Aug.), 41; 11/9 
(Sept.), 16; 11/10 (Oct.), 50; 11/ 
U (Nov.), 46; 11/12 (Dec.), 94 

California Computer Products, Inc.: 
"Army Contract to California Com
puter Products, Inc.," U/8 (Aug.), 
27; 

"Thirty-Ihch Plotter for Computer 
Data," U/5 (May), 53 

"CaU for Papers for 63 SJCC," 11/ 10 
(Oct.) , 42 

"CaU for Papers for lVESCON, Los 

Angeles, August 21-24, 1962," 11/3 
(Mar.), 6 

Canada, "Honeywell EDP Service Bureau 
Opens in Canada," U/8 (Aug.), 28 

Canada Ltd., "Atomic Energy of Canada 
Ltd. Will Use Bendix G-20," 11/1 
(Jan.), 29 

"Cancer Center Uses Computer in Treat
ment of Cancer," U/2 (FebJ, 20 

"Cape Canaveral and Ascension Island 
Have New Electronic Data System," 
11/5 (May), 48 

Cape Can~veral, "New Air Force EDP 
System at Cape canaveral," 11/9 
(Sept.), 33 

Card processor, "Univac Receives Orders 
for Univac 1004 Card Processor," 
11/12 (Dec.), 52 

Card punch, "Three-in-one Card Punch," 
by Intern. Bus. Mach., 11/9 (Sept.), 
27 

Card reader, "New Static Card Reader," 
by Industrial Timer Corp., 11/9 
(Sept.), 27 

Carr, John W., III, "Computers and War 
Safety Control -- Comments on 'Con
trol of World Crisis' ," U/l (Jan.), 
40 

"The Case for Buying a Used Computer," 
by I.M. Anonymous, 11/11 (Nov.), 41 

Case Inst. of Techn., "Students Using 
Portable Analog Computers," 11/9 
(Sept.), 24 

Cash and inventory control, "New Elec
tronic Cash and Inventory Control 
System for Cafeterias," U/7 (July), 
22 

"Catalog of Computer Programs for Man
agement Systems," 11/9 (Sept.), 30 

Cataloging, "Data Processing as a 
Universal Approach to Cataloging 
Parts," by P. F. Santarelli, 11/5 
(May), 12 

."The Catalytic Power of Business
Decision Gaming In Teaching Manage
ment Science," by MarkE. Stern, 
11/11 (Nov.), 12 

"mc Deli vers 8000 Control System to 
Tacoma, Washington," U/12 IDec.) , 
48 

"mc System for AEC Lab," U/9 (Sept.), 
35 -

C-E-I-R: "Fall Election Predictions 
by NBC, C-E-I-R, and RCA," 11/8 
(Aug.), 29; 

"Marquardt and CEIR, Inc. Enter 
Sa les Agreement," U/4 (Apr J, 138; 

"National Science Foundation Awards 
Contract to C-E-I-R," U/ U (Nov.), 
38 

"C-E':"I-R Announces New Chicago Center," 
U/3 (Mar J, 100 

"C-E-I-R Announces Organizational 
Changes," U/ll (Nov.), 35 

"C-E-I-R Announces RAMPS - New Manage
ment Technique," 11/9 (Sept.), 30 

"C-E-I-R Announces Record Sales," 11/4 
(Apr.), UB 

"C-E-I-R, Inc. Appeals Court Decision," 
11/5 (May), 48 

"C-E-I-R Sampling Letter Characteristics 
for U.S. Post Office," 11/12 '(Dec.), 
52 

"C-E-I-R W ins on Appeal in Suit Against 
Former Employees," U/9 (Sept.), 36 

Cement plant, "Japanese Ultra-Modern 
Cement Plant to be Controlled by TRW 
Digital Computer System," 11/5 (May), 
52 
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Census: ''Digital Computer Census," 
11/4 (Apr.), 148; 

-- SEE: "Monthly Computer Census" 
"Center for Information Sciences Es

tablished at Lehigh University," 
11/9 (Sept.), 34 

"Center for Translation of Computer 
Languages," 11/5 (May), 6~ 

Chalco Engineering Corp., "Block-Tape 
Reader/Handler with Isolated Con
tacts," 11/9 (Sept.), 27 

"Changes Name," 11/11 (Nov.),. 35 
Chapin, Ned, "Computers and War Safety 

Control -- Some Thoughts on 'Control 
of World Crisis' ," 11/1 (Jan.), 38 

Character reading, "Optical Character 
Reading into Computing Equipment," 
11/3 (Mar.), lOB 

Character recognition, "IBM Shifts 
Headquarters of Character Recognition 
Development, It- 11/5 (May), 48 

"Charles Concordia Awarded AlEE 1961 
LAMME Medal," 11/7 (July), 25 

"Check ProceSSing Firm makes out Report 
Cards for New Jersey School System," 
11/8 (Aug.), 29 

Checks, "Selective Tape Listing of 
Magnetically Sorted Checks," by 
Intern. Bus. Mach. Corp., 11/7 
(July), 20 

"Chicago Univac Servi ce Center Expa nds, " 
11/5 (May), 62 

"CINCH," 11/3 (Mar.), 100 
Circl,lits: "Automatic Fabrication of 

Electronic Circuits USing Dot 
Parts," by James R. Goodykoontz, 
11/8 (Aug.), 20; 

"'Electrolized' Drills Used in Pre
paring Circuit Cards," by Morse 
Twist Drill & Machine Co., 11/1 
(Jan.), 35; 

"Miniature Printed Circuit," by R. 
G. Circuit Co., 11/8 (Aug.), 31; 

"New Power Supply Circuit Technique," 
by Atlas Controls Inc., 11/1 (Jan.), 
35; 

"New X-Y Recorder Has Solid State 
Circuitry," by Electronic Asso
ciates, Inc., 11/5 (May), 54; 

"Program Automates Circuit Checkout," 
11/10 (Oct.), 28; 

"Radical New Computer with Subminia
turized Multiple Circuits," by 
Fairchild Semiconductor, 11/7 
(July), 19; 

"Solid Ceramic Circuits," by Radio 
Corp. of America, 11/3 (Mar.), 138 

"City Traffic Simulated by Computer," 
by National Bureau of Standards, 
11/5 (May), 23 

"Clary Announces New Printron," by 
Clary Corp., 11/11 (Nov.), 32 

"Classified Advertising Publishing by 
Computer," 11/4 (Apr.), lOB 

Cleaner, "Magnetic-Tape Cleaner," by 
Cybetronics, Inc., 11/5 (May), 57 

"CLEAR - Honeywell ~90 Programming 
System," 11/4 (Apr.), 9B 

Clinical·decisions, "Computer Simula
tion of Making Clinical DeCisions," 
11/0 (Aug J, 27 

Clippinger, Dr. Richard F., "ALGOL
A Simple Explanation," 11/11 '(Nov.), 
17 

"COBOL Available for IBM 1401," 11/10 
(Oct J, 27 

COBOL race, "Neophytes Win COBOL Race, it 
11/3 (Mar.), 188 

D5 



Cognitronics Co., "High Speed, Mag
netic Storage Drum," 11/1 (Jan.), 35 

"Coincident Current Memory System," by 
Daystrom, Inc., 11/2 (Feb.), 26 

College computer centers, "Roster of 
School, College, and University 
Computer Centers," 11/6 (June), 145 

College examinations, "Processing 
College Entrance and Other Examina
t ion s ," 11/3 (Ma r .), 9B 

Collins Radio Co.: "Nearly $ 2 Million 
in Contracts for Collins Radio 
Company," 11/10 (Oct,), 32; 

"Over $2 Million Contract for Col
lins Radio Co.," 11/5 (May), 59 

"Collins Radio Co. Awarded $ 2 Million 
Contract," 11/9 (Sept.), 35 

Collisions, "Study Prevention of Mid
Air Collisions," 11/8 (Aug.), 27 

Comments, "Computer Marketing Trends -
Some Comments," by Norman Statland, 
11/2 (Feb,), 18 

"Comments and Discussion," (from A 
Report on ... Computers and War 
Safety Control), 11/1 (Jan.), 15 

Commercial analog computers, "Survey 
of Commercial Analog Computers," 
by Neil Macdonald, 11/6 (June), 130 

"Common Fallacies in Thinking," by 
Munson B. Hinman, Jr., 11/4 (Apr.), 
31 

Communication: "Antenna for Communi
cation Satellite," 11/1 (Jan.), 
I, 45: 

"Computer Communication Via Telstar," 
11/11 (Nov.), 43; 

"Mountain-Edge Diffraction for Com
puter Communications," 11/5 (May), 
I, 6; 

"New Swift Data Communication Sys
tem," by General Electric Company, 
11/3 (Mar.), 118; 

"Satellite Communication Experiment," 
11/10 (Oct.), 21; 

"Signal Corps Awards $5-Million Con
tract for Satellite Communication," 
11/7 (July), 28; 

"Social Security Communications Net
work," 11/3 (Mar,), 8B; 

"U.S. Army's Satellite Communications 
Program," 11/2 (Feb,), 28 

Compilers, "A History of Writing Com
pilers," by Donald E. Knuth, 11/12 
(DeG.) , 8 

"Complex Mathematical Operations Per
formed by Pneumatic Analog Computer 
and Controller," by The Bailey Meter 
Company, 11/1 (Jan.), 33 

Components: "Computer Components," 
(in Annual Pictorial Report), 11/ 
12 (Dec.), 7<1: 

"Desk-Top Computer Simulates Nuclear 
Power Plant with New Components," 
by Electronic Associates, Inc., 
11/10 (Oct.), 25: 

"Electronic Components: 500,000 in 
1 Cu. Ft.," by P. R. Mallory&Co. 
Inc., 11/ <1 (Apr.), a3; 

"Insertion of Components to be Auto
mated," by Sperry Gyroscope of 
Canada, Ltd., 11/2 (Feb.), 24; 

"New Components," (in Across the 
Editor's Desk), 11/1 (Jan.), 35; 

"New Products -- Components," (in 
Across the Editor's Desk), 11/9 
(Sept.), 28 

"Components": (in Across' the Editor's 
Desk), 11/10 (Oct.), 26; 11/11 (Nov.), 
33 

BG 

"Components of Automatic Computing 
Machinery -- List of Types," 11/6 
(June), 138 

Computation center: "Applied Dynamics 
Inc. Analog Computation Center," 
11/7 (July), 24; 

"IBM 7090 at M. I. T. Computat ion 
Center," 11/4 (Apr.), 5B 

"Computer to Aid in Battle Against 
Hurricanes," 11/5 (May), 61 

"Computer Analysis of Equipment Needs," 
11/1 (Jan.), 27 

"Computer Application in Airframe 
Industry," 11/2 (Feb,), 28 

"The Computer-Assisted School System," 
by Don D. Bushnell, 11/2 (Feb.), 6 

Computer associations, "Roster of 
Computer Associations," 11/6 (June), 
152 

"Computer Banking System Installed in 
Tacoma, Washington," 11/1 (Jan.), 28 

Computer center: "Ana log Computer 
Center," 11/10 (Oct.), 30; 

"Bank Computer Center Service," 
11/8 (Aug.), 32; 

"Computermat II 'Do-It-Yourself' 
Computer Center", 11/3 (Mar.), lOB: 

"Eastern Airlines' Electronic Com
puter Center," 11/4 (Apr,), 128; 

"Litton Industries Computer Center," 
11/4 (Apr.), 12B; 

"Missile Systems Corp. Computer 
Center," 11/4 (Apr.), 128; 

"Roster of School, College, and 
University Computer Centers," 
11/6 (June), 145; 

"Two Computer Centers Linked by 
Martin," 11/12 (Dec.), 56 

"Computer Center Initiated at West 
Point," 11/12 (Dec.), 56 

"Computer Communication Via Telstar," 
11/11 (Nov.), I, 43 

"Computer Components:' (in Annual Pic~ 
torial Report), 11/12 (Dec.), 74 

"Computer Consulting Services and 
Software Packages Provided by New 
Firm," 11/12 (Dec,), 49 

'!Computer Control Names Senior V ice 
President," 11/11 (Nov.), 37 

"Computer-Controlled Laboratory for 
Psychological Testing," 11/1 (Jan.), 
26 

"Computer-Controlled Paper Machine," 
11/2 (Feb,), 27 

"The Computer Directory and Buyers' 
Guide, 1962, 8th Annual Edition, 
The Regular June Issue, 'Computers 
and Automation'," 11/7 (July), 6 

"Computer Display Unit Adapts to Tape 
with New Standard Option," by 
General Dynamics/Electronics, 11/9 
(Sept.), 29 

Computer Dynamics: "NASA Selects 
. Computer Dynamics to Operate Data 

Processing Facility," 11/10 (Oct.), 
33: 

"Suit Against Computer Dynamics Cor
poration Dismissed," 11/3 (Mar.), 
20B 

"Computer Dynamics Names Executives to 
Manage New Services Divisions," 11/5 
(May), 50 

Computer,electronic, "Tracking Ships 
by Electronic Computer," by Thomas 
A. Throop, 11/9 (Sept.), 12 

"Computer Equipment Lease Plans," 11/9 
(Sept.), 31 

"Computer Instrumentation Corp. Formed," 
11/8 (Aug,), 24 

"Computer-Linofilm Converter," by 
Mergen~haler Linotype Co., 11/3 
(Mar,), 13B 

Computer Logic Corp., "Logic-Lab," 
11/9 (Sept,), 28 

"A Computer Market Survey: The Bank
ing Industry," 11/10 (Oct.), 14 

"Computer Marketing Trends -- Some 
Comments," by Norman Statland, 11/2 
(Feb,), 18 

Computer, medical, "Medical Computer 
for Blood Volume Determination," by 
Delta Instrument Corp., 11/2 (Feb.), 
22 

"Computer for Nuclear Plant," 11/8 
(Aug.), 25 

"Computer Products Inc. Signs Contract 
with GE," 11/12 (Dec.), 52 

Computer program, "WIZ -- Time-Saving 
Computer Program," 11/8 (Aug.), 32 

Computer programs, "Catalog of Computer 
Programs for Management Systems," 
11/9 (Sept,), 30 

Computer Sciences Laboratory, "USC 
Dedicates Computer Sciences Labora
tory," 11/4 (Apr.), 128 

"Computer Sciences Laboratory for Edu
cation and Research," 11/9 (Sept.), 
34 

"Computer Sciences Moves -- Adds Ser
vice Bureau, Univac 1107," 11/12 
(Dec.),49 

"Computer to Search International 
Trademarks," 11/7 (July), 26 

"Computer Simulation of Making Clinical 
Decisions," 11/8 (Aug.), 27 

"Computer Simulation of a National 
Economy," by Leon Jacobson and 
Patrick J'. McGovern, Jr., 11/8 
(Aug.),14 

"Computer for Space Launching Vehicle," 
11/8 (Aug.), 25 

"Computer Study of Orthogonal Latin 
Squares of Order Ten," by E. T. 
Parker, 11/8 (Aug.), 33 

"Computer in a Suticase," by Mauchly 
Associates, Inc., 11/11 (Nov.), 31 

"Computer Teaching Machine Project: 
Plato on Illiac," by Donald L. Bitzer 
and Peter G. Braunfeld, 11/2 (Feb.), 
16 

"Computer Technology an Aid to Psychia
tric Diagnosis," 11/10 (Oct.), 21 

"Computer 'Translator' for Atlantic 
Missile Range," by Ortronix, Inc., 
11/4 (Apr.), 38 

"Computer Usage Company Names Board 
Chairman," 11/9 (Sept.), 33 

"Computer Users Groups -- Roster," 
11/6 (June), 155 

Computer users, "Transatlantic Service 
for Computer Users," 11/10 (Oct.), 22 

"Computermat II 'Do-It-Yourself' Com
puter Center," 11/3 (Mar.), lOB 

Computermat, "New Computermat Estab
lished at Los Angeles Refinery," 
11/11 (Nov,), 37 

Computers: "Essential Special Terms 
in Computers and Data Processing," 
11/4 (Apr.), 32; 

"Fourier Analysis Computer," by IMM 
Industries, 11/4 (Apr.). 38; 

"How Did Computers Happen?" by Moses 
M. Berlin, 11/4 (Apr.), 12; 

"How Much Power Do Computers Provide?" 
by Edmund C',Berkeley, 11/4 (Apr.), 
18; 

"Nanosecond Computer," by Minne
apolis-Honeywell Regulator Co., 

COMPUTERS and AUlOMATION for January, 1963 

... 



11/4 (Apr.), 38; 
--' SEE: "New Computers"; 
"Punched Card Computer," by Bur

roughs Corp., 11/10 (Oct.), 24; 
"Radiation-Resistant Computer," by 

Federal Systems Div., 11/4 (Apr.), 
30; 

"What is an Automatic Computer?" by 
Neil Macdonald, 11/4 (Apr.), 6 

Computers and Automation, "What is 
'Computers and Automation', and 
What Does It Try To Do?" 11/5 
(May), 6 

"Computers Fly Down Under;" 11/9 
(Sept.), 7 

"Computers in Medicine: Progress and 
Potential," by Moses M. Berlin, 11/7 
(July), 32 

"Computers and Political Strategy," 
by Peter Kugel, 11/5 (May), 17 

"Computers in Soviet Economic Plan
ning," by Patrick J. McGovern, 11/9 
(Sept.) ,38 

"Computers on Wall Street -- The Big 
Board Automates," 11/11 (Nov.), 21 

"Computers and War Safety Control," 
a report on, 11/1 (Jan.), 6 

"Computers and World Peace," 11/4 
(Apr.), 24 

"Computers and World Peace" -- An
nouncement," by Edmund C. Berkeley, 
11/4 (Apr.), 24 

Computing, "The Art of Computing for 
Scientists and Engineers," by Rich
ard W. Hamming, 11/7 (July), 

Computing center, "Battelle Expands 
Comput ing Center," 11/4 (Apr.), 1213 

"Computing Center for University of 
Notre Dame," 11/1 (Jan.), 27 

"Computing Center for Yale Univer
sity," 11/1 (Jan.), 27 

"Computing Centers" (in Across the 
Editor's Desk): 11/7 (July), 26; 
11/8 (Aug.), 28; 11/9 (Sept.), 34; 
11/10 (Oct.), 30; 11/11 (Nov.), 36; 
11/12 (Dec.), 56 

Computing centers -- SEE: "New Com
puting Centers" 

"Computing and Data Processing News
letter, Across the Editor's Desk," 
11/12 (Dec.), 44 

Computing services, "Survey of Com
puting Services," 11/6 (June), 96 

Computron, Inc., "Magnetic Tape Law
suit: Audio Devices vs. Computron, 
Inc.," 11/7 (July), 26 

"Conference of Self-Organiz ing Sys
tems -- May, 1962," by Marshall C. 
Yovits, 11/2 (Feb.), 44 

Conferences: -- SEE: "List of Exhibi-
tors at the 1962 Spr~ng Joint Com
puter Conference"; 

"1962 Spring Joint Computer Confer
ence -- Program"; 

"Papers for the Joint Automatic Con
trol Conference, June, 1963"; 

"Sessions of the Spring Joint Com
puter Conference, San Francisco, 
May 1-3, 1962"; 

"Space borne Computer Conference -
Call for Papers" 

Congress, "The IFIP Congress 62, Mun
ich, Germany," by Edmund C. Berkeley, 
11/10 (Oct.), 40 

Connecticut, "Arkansas and Texas in the 
Next Room to Connecticut," 11/3 
(Mar.), 14B 

"Connecticut Students Introduced to 
Computers," 11/2 (Feb.), 29 

Conococomputer, "New Conoco Computer 
and Process Center," 11/9 (Sept.), 
34 

Console panels, "Two Console Panels 
Equal 12 Men in The Engine Room for 
Automated Ship," 11/4 (Apr.), 8B 

Consolidated Electrodynamics Corp~, 
"Digital Magnetic Tape Recorders: 
$1,000,000 Contract for Consolidated 
Electrodynamics Corp.," 11/4 (Apr.), 
tX3 

"Constant Current Memory Core for Wide 
Temperature Excursions Developed," 
by Electronic Memories, Inc., 11/1 
(Jan.), 35 

Consulting: "Computer Consulting Ser
vices and Software Packages Pro
vided by New Firm," 11/12 (Dec.), 
49; 

"Data Processing Systems Consult
ants," 11/10 (Oct.), 28; 

"Survey of Consulting Services," 
11/6 (June), 104; 

"System Consultant Group Formed," 
11/1 (Jan.), 30 

"Continuous, Automatic Chemical Analy
sis for Yeast Production," 11/7 
(July), 21 

"Contract for New NASA Scientific and 
Technical Information Facility," 
11/8 (Aug.), 28 

"Contract for Niagara Power Computer," 
11/2 (Feb.), 32 

"Contract to Operations Research Inc.," 
11/3 (Ma r .), 158 

Contracts: "GPL Receives Optical Cor
relation Contract," 11/9 (Sept.), 
36; 
SEE: "New Contracts"; 

"Philco Contracts - Air Force, $3-
1/2 Million; Navy, Nearly $6 
Million," 11/12 (Dec.), 52 

"Contracts for Three Analog Computer 
Systems," 11/11 (Nov.), 38 

Control: "Basic Oxygen Furnace Com
puter Controlled," 11/11 (Nov.), 
24; 

"Paper Mills Take First Steps in 
Use of Computer Controls," 11/7 
(July), 22; 

~Stock Control on 30,000 Items for 
an Electronics Distributor," 
11/3 (Mar.), 5B 

"Control Centers for Department of De
fense to be Equipped by IBM Federal 
Systems Division," 11/3 (Mar.), 16B 

Control Data Corp.: "Cornell Univer
Sity Orders Control Data Com
puter System," 11/7 (July), ?7; 

"Peripheral Products Division Estab-
lished by Control Data Corpora
tion," 11/2 (Feb,), 21 

"Control Data Corporation Reports In
creased Sales and Profits," 11/3 
(Mar.), 19B 

"Control Data Establishes Company in 
Europe," 11/11 (Nov.), 34 

"Cont rol Data Rece i ves -Cont ra ct I n
crease," 11/3 (Mar.), 15B 

"Control Data's Sales, Orders Up," 
11/10 (Oct.), 33 

Control Logic, Inc.: "Programmable 
Digital Trainers," 11/10 (Oct.), 
27' 

"prog~ammable Logic Panels," 11/9 
(Sept.), 28 

"Control of Milling Machine and of 
Drawing Machine by Same Computer 
Tape," 11/5 (May), 52 
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Control System: ''Digital Computer
Control System for Detroit Edison 
Company," 11/1 (Jan.), 31; 

"Altitude Control System," by M. ten 
Bosch, Inc., 11/5 (May), 53; 

"CDC Delivers 8000 Control System to 
Tacoma, Washington," 11/12 (Dec.), 
48; 

''Dresser/SIE Supervisory Control 
System Ordered by Interprovincial 
Pipe Line," 11/4 (Apr.), 7B; 

"Electric Company Orders IBM 1710 
Control System," 11/10 (Oct.), 32; 

"Farm Equipment Manufacturers Have 
Inventory Control System," 11/8 
(Aug.), 30; 

"New Electronic Cash and Inventory 
Control System for Cafeterias," 
11/7 (July), 22; 

"Refueling Control System Installed 
at 0' Hare Airport," 11/7 (July), 
18; 

"TRW Computer Control System for New 
'IVA Power Unit," 11/4 (Apr.), 7B; 

"TRW Computer Control System for 
Petroleum Chemicals, Inc.," 11/5 
(May), 46 

Converters: "Computer-Linofilm Con
verter," by Mergenthaler Linotype 
Company, 11/3 (Mar.), 13B; 

-- SEE: ''Data Transmitters and 
Converters"; 

-- SEE: "New Products -- Convert
ers"; 

"Punched Card to Punched Tape Con
verter," by Electronic Data
couplers, Inc., 11/2 (Feb.), 24; 

"Shaft-to-Digital Converter," by 
Hheem Manufacturing Co., 11/5 
(May), 53; 

"Solid State Voltage to Frequency 
Converter," by Vidar Corporation, 
11/11 (Nov.), 34; 

"Voltage-to-Digital Converter," by 
General Data Company, 11/9 (Sept.), 
29 

"Converters," (in Across the Editor's 
Desk), 11/11 (Nov.), 34 

"The Cooper Union Installs IBM 1620," 
11/12 (Dec.), 48 

"Cornell University Orders Control 
Data Computer System," 11/7 (July) , 
27 

Crime solution, "New Computer Tech
niques Range from Crime Solution to 
Planning Radiation Therapy," 11/12 
(Dec.), 45 

"'Critical Path Method' To Be Used in 
Building St. Louis Arch," 11/8 
(Aug.), 30 

"Cubic Builds Pacific Tracking Sta
tions," 11/5 (May), 58 

"The Cumulative 'Who's Who in the Com
puter Field' ," 11/4 (Apr.), 29 

"The Current Status of RCA Electronic 
Data Processing," 11/3 (Mar.), 19B 

Curry, Robert B., "The Significance of 
Computer Investment Decisions," 11/9 
(Sept.), U 

"Cybernation: The Silent Conquest," 
oy Donald N. Michaels, 11/3 (Mar.), 
26 

Cybetronics, Inc.: "Magnetic-Tape 
Certifier," 11/1 (Jan.), 34; 

"Magnet ic-Tape Cleaner," 11/5 (May), 
57 
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Q: Dale, Alfred G., "Management De
cision Tester: Computer Used to 
Simulate Operations of Small Busi
ness," 11/10 (Oct.), 47 

Dale's Associates, "TAC - Transistor
ized Automatic Control," 11/1 (Jan.), 
33 

DART, "DRI and DART New Programming 
Systems," 11/12 (Dec.), 56 

Data acquisition, "New APD Data Ac
quisition System," by Genisco Inc., 
11/5 (May), 57 . 

Data-collection, "NCR to Market Gen
eral Time's 'Transacter' Data-Col
lection Systems," 11/5 (May), 48 

"Datacom for Dial TWX Service," by 
Automatic Electric Co., 11/5 (May), 
56 

Datacom system, "Electrada Receives 
Air Force Contract for Datacom 
System," 11/12 (Dec.), 53 

Data converter, "Bi-Directional Data 
Converter," by General Dynamics/ 
Electronics, 11/11 (Nov.), 34 

"Data Display Equipment Contract," 
11/2 (Feb.), 31 

Data exchange, "lIT 7300 Automatic 
Data Exchange System Ordered by 
the U.S. Air Force," 11/7 (July), 
27 

Datamec Corp., "New Computer Tape 
Unit," 11/10 (Oct.), 26 

Data processing: "The Current Status 
of RCA Electronic Data Process
ing," 11/3 (Mar.), 1913; 

"Essential Special Terms in Com
puters and Data Processing," 11/4 
(Apr.), 32; 

"Exam to be Offered for the Certifi
cate in Data Processing," 11/9 
(Sept.), 43; 

"GSW Pioneers in Data Processing," 
11/8 (Aug.), 29; 

"Head of Data Processing for SRDS
DATA, Inc.," 11/9 (Sept.), 34; 

"Implications of Automatic Data 
Processing in the Engineering 
Profession," by Dick H. Brandon, 
11/2 (Feb.), 48; 

"Language Data Processing," 11/2 
(Feb,), 31; 

"New Computer Announc~d for Teach
ing Data Processing Techniques," 
by Univac Div., Sperry Rand Corp., 
11/9 (Sept.), 24; 

"Transcontinental Production Con
trol and Data Processing," 11/9 
(Sept.), 22 

'TIata Processing Education Center in 
Mexico," 11/8 (Aug.), 28 

Data processing facility, "NASA Se
lects Computer Dynamics to Operate 
Data Processing Facility," 11/10 
(Oct.), 33 

Data processing firms, "Two Philadel
phia Data Processing Firms Merge," 
11/3 (Mar.), 2013 

Da ta proces sing glossary, "An E lec
tronic Data Processing Glossary for 
the Space Age," by T. Tancer, 11/4 
(Apr.), 29 

'TIata Processing Systems Consultants," 
11/10 (Oct.), 28 

'TIata Processing Systems to be Pro
duced by New.Firm," 11/2 (Feb.), 21 

'TIata Processing as a Universal Ap
proach to Cataloging Parts," by P. 
F. Santarelli, 11/5 (May), 12 

Data processor: "Los Angeles City 

B8 

School System Orders Bu~rough~ 
85000 Data Processo'r," 11/4 (A-pr.), 
78; 

"New IIT-025 Data Processor," by ITT 
Federal Laboratories, 11/5 (May), 
57; 

"Survey of Special Purpose Computers 
and Data Processors," by Neil Mac
donald, 11/6 (June), 132 

"Data Products Corporation Formed," 
11/7 (July), 28 

Dataspeed system, "Insurance Group 
Installs Dataspeed System," 11/4 
(Apr.), 5B 

Data storage, "New Data Storage Med
ium for Electronic Computers," by 
Monroe Calculating Mach. Co., 11/11 
(Nov.), 33 

Data system, "U.S. State Department 
Orders Automatic Data System," 11/2 
(Feb.), 32 

'TIata Systems Devices of Boston, Inc., 
Formed," 11/7 (July), 28 

'TIata Transmission Controller," by 
General Electric, 11/11 (Nov.), 33 

"Data Transmitters and Converters," 
(in Annual Pictorial Report), 11/12 
(Dec.), 80 

"Datatrol Corporation Awarded National 
Science Foundation Study Contract," 
11/5 (May), 58 

Data vans, "On-Call Data Vans for 
Hire," 11/7 (July), 28 

"The Date of Easter Determined by 
Computer," by Richard K. Allen, 
11/9 (Sept.), 42 

Daystrom, Inc., "Coincident Current 
Memory System," 11/2 (Feb.), 26 

"A Decision Structure for Computer
Based Teaching Machines," by 
Richard D. Smallwood, 11/2 (Feb.), 
9 

Decisional Control Associates, Inc., 
"2-Megacycle Digital Modules," 11/7 
(July), 19 

Defense Dept.: "A Standard Computer 
Language for Defense Department," 
11/5 (May), 50; 

"Control Centers for Department 
of Defense to be Equipped by IBM 
Federal Systems Division," 11/3 
(Mar.), l6B 

"Defense Electronic Supply Center 
Combines Order-Processing Equip
ment," 11/9 (Sept.), 22 

"DEFT -- Dynamic Error Free Trans
mission," by General Dynamics/ 
Electronics, 11/2 (Feb.), 22 

Delay line: "Magnetostricti ve Delay 
Line," by Sonic Memory Corp., 
11/11 (Nov.), 34; 

;'Miniature Magnetostrictive Delay 
Line," by Tempo Instrument Inc., 
11/10 (Oct.), 27; 

"New Long-Length Delay Line," by 
Deltime Inc., 11/3 (Mar.), 138; 

"10 Millisecond Magnetostricti ve 
Delay Line," by Deltime Inc., 
11/5 (May), 56 

Delco Radio Div., "Programmable Digi
tal Clock Interval Timer," 11/11 
(Nov.), 34 

Del ta Instrument Corp., "Medical Com
puter for Clood Volume Determina
tion," 11/2 (Feb.), 22 

Deltime Inc.: "New Long-Length Delay 
Line," 11/3 (Mar.), 1313; 

"10 Millisecond Magnetostrictive 
Delay Line," 11/5 (May), 56 

"Descriptions of Digital Computers," 
by Patrick J. McGovern, 11/6 (June), 
110 

Desk-size computers, "Union Square 
Savings Automates With Two Desk
S ize Computers," 11/7 (July), 18 

'TIesk-Top Computer Simulates Nuclear 
Power Plant with New Components," 
by Electronic Associates, Inc., 
11/10 (Oct.), 25 

Detection system, "Pilot Traffic De
tection System," 11/9 (Sept.), 35 

Detroi t, 'TI igi tal Computer-Control 
System for Detroit Edison Co.," 
11/1 (Jan.), 31 

Diagnosis, "Computer Technology an 
Aid to Psychiatric Diagnosis," 
11/10 (Oct.), 21 

Diagnostic and hospital records, 
"Honeywell 400 to Analyze Diagnos
tic and Hospital Records," 11/5 
(May), 48 

Dial-O-Verter, "VA to Use Dial-O
Verter Equipment," 11/5 (May), 58 

Di/An Controls, Inc., "Memory Units 
for Telstar System," 11/2 (Feb.), 23 

A.B. Dick Co., "TV-Compatible Display 
System," 11/10 (Oct.), 25 

The Diebold Group, Inc., 'TIr. John 
Blyth Joins the Diebold Group, 
Inc.," 11/10 (Oct.), 32 

Diebold, John, "John Diebold Receives 
Award," 11/2 (Feb,), 40 

"D ifferent Programming Languages Wi th
in the Same Job: IBJOB Processor," 
11/8 (Aug.), 32. 

Differential analyzer, "Electronic 
Differential Analyzer Being Used in 
Inertial Guidance and Navigation 
System Design," 11/3 (Mar.}, 7B 

Diffraction, "Mountain-Edge Diffraction 
for Computer Communications," 11/5 
(May), 1, 6 

"Digital Actuator for Missile Control 
Systems," by Martin Company, 11/9 
(Sept.), 29 

Digital clock, "Programmable Digital 
Clock Interval Timer," by Delco 
Radio Division, 11/11 (Nov.), 34 

"D ig i ta 1 Computer Cens us," 11/4 (Apr.), 
148 

"Digital Computer to Control Los An
geles Traffic," 11/4 (Apr.), lOB 

"Digital Computer-Control System for 
Detroi t Edison Company," 11/1 (Jan.), 
31-

"Digi tal Computer System for Niagara 
Power Project," l1/ll (Nov.), 36 

"Digital Computer Teaching Device," 
by Dynatech Corp., 11/3 (Mar.), l2B 

Digital computers: "Descriptions of 
Digital Computers," by Patrick J. 
McGovern, 11/6 (June), 110; 

-- SEE: "New Computers -- Digital"; 
"Portable Dig ita 1 Computer for Bio

logical Studies," by Mnemotron 
Corporation, 11/4 (Apr.), 38; 

"Two Fast, Low Cost Digital Compu-
ters," by Scientific Data Systems, 
Inc., 11/9 (Sept.), 23 

"Digital Computers," (in Annual Pic
torial Report), 11/12 (Dec.), 26 

Digital control computer, "New High
Speed Digital Control Computer," by 
Thompson Ramo Wooldridge Inc., 11/5 
(May), 58 

Digital data recorder, "High-Speed 
Digital Data Recorder," by Perkin
Elmer Corporation, 11/5 (May), 54 
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Digital Development Corp., "New 5.5 
Million Bit Memory Drum," 11/7 
(July), 20 

"Digital Interval Timer," by General 
Precision, Inc., 11/10 (Oct.), 27 

"Digital Logic Modules," by Harman
Kardon, Inc., 11/5 (May), 57 

''Digital Magnetic Tape Recorders: 
$1,000,000 Contract for Consolida
ted Electrodynamics Corp.," 11/4 
(Apr.), 6B 

Digital modules, "2-Megacycle Digital 
Modules," by Decisional Control 
Associates, Inc., 11/7 (July), 19 

''Digital Numeric Printer," by Frank
lin Electronics, Inc., 11/10 (Oct.), 
26 

Digital trainers, "Programmable Digi
tal Trainers," by Control Logic, 
Inc., 11/10 (Oct.), 27 

Digital unit, "Poseidon -- Fast Digi
tal Unit," by Ferranti, Ltd., 11/2 
(Feb.), 23 

Digitek Corp., "Digitek 100 Optical 
Reader," 11/9 (Sept.), 28 

"Digitek 100 Optical Reader," by Digi
tek Corporation, 11/9 (Sept.), 28 

"Digi-Matic Calculators," by Victor 
Bus. Mach. Co., 11/3 (Mar.), lIB 

Digitronics Corp.: "Eugene Leonard 
Elected President of Digitronics 
Corporation," 11/8 (Aug.), 26; 

"New Split Reel to Ease Handling of 
Tape," 11/11 (Nov.) ,,33; 

"Philadelphia Office Established by 
Digitronics," 11/10 (Oct.), 29 

Diodes, "ITT Buys Leading Supplier of 
Diodes," 11/11 (Nov.) " 35 

Direction finder, "Giant Direction 
Finder and G-20 to Study the Ionos
phere," 11/12 (Dec.), 47 

Director, "New Director Elected," 
11/9 (Sept.), 34 

"Director of BEMA Data Processing 
Group," 11/3 (Mar.), 17B 

''Director of Military Program Manage
ment," 11/2 (Feb,), 31 

Disarmament, "First Research Contract 
of U.S. Arms Control and Disarma
ment Agency to Bendix Corp. ,n 11/4 
(Apr.), 24 

''Disc File Unit Expands Memory of Two 
Univac Computers," by Remington 
Rand Univac, 11/2 (Feb.), 25 

"Disney Studios to Install EDP Systems," 
11/4 (Apr.), 7B 

Display: "Computer Display Unit Adapts 
to Tape with New Standard Option," 
by General Dynamics/Electronics, 
11/9 (Sept.), 29; 

''Data Display Equipment Contract," 
11/2 (Feb.), 31; 

"lV-Compatible Display System," by 
A.B. Dick Company, 11/10 (Oct.), 
25 

''Distance Measuring Equipment 'DME'," 
by International Telephone & Tele
graph Corp., 11/2 (Feb.), 25 

''Division of I.B.M. Appoints Presi
dent," 11/4 (Apr.), 5B 

"Division of ITT Awarded Contract for 
Over $2.5 Million," 11/10 (Oct.), 32 

Divisions, -- SEE "New Firms, Divisions, 
and Mergers" 

DME, ''0 istance Measuring Equipment, 
'DME' ," by International Telephone 
and Telegraph Corp., 11/2 (Feb.), 25 

Documentation Inc., "New Information 
Retrieval System," 11/7 (July), 20 

"Document-Image Retrieval System," by 
Electronics Corp. of America, 11/9 
(Sept.), 28 

Doolittle, Gen., ''Dr. Louis G. Dunn 
Succeeds General Doolittle," 11/3 
(Mar.), l7B 

Drafting, "Automatic Drafting," 11/4 
(Apr.), 9B 

''Drawing by the Numbers," 11/9 (Sept.), 
21 

Drawing machine, "Control of Milling 
Machine and of Drawing Machine by 
Same Computer Tape," 11/5 (May), 52 

"Dresser Industries' Six Months Sales 
Up," (in Round-Up of Marketing News~ 
11/8 (Aug.), 37 

''Dresser/SIE Supervisory Control Sys
tem Ordered by Interprovincial Pipe 
Line," 11/4 (Apr.), 7B 

''DR I and DART New Programming Systems," 
11/12 IDec.) , 56 

Drilling, "Automatic Equipment for 
Drilling Printed Circuit Boards," 
by General Electric Co., 11/4 (Apr.), 
lB 

Drills, "'Electrolized' Drills Used In 
Preparing Circuit Cards," by Morse 
Twist Drill & Machine Co., 11/1 
(Jan.), 35 

Drugs, "Analog Computing Technique 
Simplifies Research on Effects of 
Drugs," 11/5 (May), 61 

Drum, storage, "Magnetic Storage Drum," 
by Bryant Computer Products, 11/9 
(Sept.), 26 

"'Dues" From Automation Machines for 
Aiding Adjustments of Displaced 
Workers," 11/3 (Ma r.), 6 

Dunn, Dr. Louis G., "Dr. Louis G. Dunn 
Succeeds General Doolittle," 11/3 
(Mar.), 17Il 

"F.I. DuPont Installs IBM 7040," 11/9 
(Sept.), 32 

Dura Ilusiness Machines, Inc., "New 
Automatic Typewriter," 11/1 (Jan.), 
34 

"Dura Corporation Has New Subsidiary," 
11/1 (Jan.), 30 

Dynatech Corp:, "Digital Computer 
Teaching Device," 11/3 (Mar.), l2B 

,.§,: EAI: "India Computer to be Pro
vided by EAI," 11/7 (July), 28; 

"NYSE Gets EAI," 11/11 (Nov.), 38 
"EAI Appoints Director of Princeton 

Computation Center," 11/12 (Dec.), 
55 

"EAI to Build 'Hybrid' Computer for 
McDonnell Aircraft Corp.," 11/12 
(Dec.), 53 

Earnings: "Potter Instrument Earnings 
Up 181% for First Quarter," 11/12 
(Dec.), 54; 

"Sperry Rand Earnings Drop," 11/12 
(Dec.), 54 

Easter, "The Date of Easter Determined 
by Computer," by Richard K. Allen, 
11/9 (Sept.), 42 

Eastern Air Lines, "Two Univac 490 
Systems for Eastern Air Lines," 11/2 
(Feb.), 27 

"Eastern Air lines' Electronic Computer 
Center," 11/4 (Apr.), l2B 

"The Eastern Joint Computer Conference 
-- Some Highlights," by Patrick J. 
McGovern, 11/1 (Jan.), l8B 

"Easy, Honeywell 400 Programming Aid," 
11/3 (Mar.), l8B 

"ECMA and BEMA Forming a Joint Working 
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Party," 11/10 (Oct.), 29 
"Economic Considerations in the Use of 

Electronic Computers," by William A. 
Gill, 11/8 (Aug.), 6 

"Edison VOlta in Italy to Receive 500th 
Uni vac Sol id-Sta te Computer," 11/7 
(July), 18 

"EDP Center Established by First Ser
vice Corporation," 11/9 (Sept.), 34 

"EDP Firms Report Sales, Earnings," 
11/11 (Nov.), 38 

EDPCO, "GE-225 Computer Installed at 
EDPCO," 11/9 (Sept.), 33 

Education: "Computer Sciences Labora
tory for Education and Research," 
11/9 (Sept.), 34; 

"Data Processing Education Center 
in Mexico," 11/8 (Aug.), 28; 

"Problems of Education in Science 
and Engineering," by T. Keith 
Glennan, 11/7 (July), 12 

"lB-Pound Computer for Space," by 
Minneapolis-Honeywell Regulator Co., 
11/7 (July), 19 

Elections: "Association for Computing 
Machinery Elections," 11/7 (July), 
26; 

"Fall Election Predictions by. NBC, 
C-E-I-R, and RCA," 11/8 (Aug.), 
29; . 

"Straight Computer Prediction in 19 
Election Races," 11/12 (Dec.), 44 

"Electrada Receives Air Force Contract 
for Datacom System," 11/12 (Dec.), 53 

"Electrada Vice President," 11/11 (Nov.), 
37 

"Electric Company Orders IIlM 1710 Con
trol System," 11/10 (Oct.), 32 

"'Electrolized' Drills Used in Pre
paring Circuit Cards," by Morse Twist 
Drill & Machine Co., 11/1 (Jan.), 35 

Electrologica, N.V., "New Punched Tape 
Reader, " . 11/11 (Nov.), 32 

ElectroMechanics Corp., "IBM Card Key
punch," 11/10 (Oct.), 26 

"Electronic Analog Computer with Cen
tral Pushbutton Control and Moni
toring," by Applied Dynamics, Inc., 
11/10 (Oct.), 24 

"Electronic Area Computer in Leather 
Tanning Application," 11/7 (July), 
23 

Electronic Associates, Inc.: "Analog 
Computer Controls Electronic Color 
Sca nner," 11/11 (Nov.), 31; 

"Analog Computer System for U.S. 
Signal Corps.," 11/9 (Sept.), 24; 

"Desk-Top Computer Simulates Nuclear 
Power Plant with New Components," 
11/10 (Oct.), 25; 

"Multipurpose Analog Computer to 
Control Processes," 11/3 (Mar.), 
11B; 

"New Medium-Size Solid-State Analog 
Computer," 11/1 (Jan.), 32; 

"New X-Y Recorder Has Solid State 
Circuitry," 11/5 (May), 54 

"Electronic Components: 500,000 in 
1 Cu. Ft.," by P. R. Mallory & Co., 
Inc., 11/,1 (Apr.), 2B 

"Electronic Computer Aids Broadway 
Debut," 11/1 (Jan.), 26 

"Electronic Computer for Nassau County," 
11/2 (Feb.), 27 

Electronic computers: "Economic Con
siderations in the Use of Elec
tronic Computers," by William A. 
Gill, 11/8 (Aug.), 6; 

"Tracking Ships by Electronic Com-
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puter," by Thomas A. Throop, 11/9 
(Sept.)·, 12 

"Electronic Computing System for Michi
gan flank," 11/1 (Jan.), 31 

Electronic data processing: "Auer
bach Adding Commercial EDP Group," 
11/12 (Dec.), 49; 

"Bank Opens Largest EDP Center in 
West Berlin," 11/5 (May), 46; 

"Burroughs EDP Complex Ordered by 
Southern Bank," 11/12 (Dec.), 52; 

"The Current Status of RCA Elec
tronic Data Processing," 11/3 
(Ma r .), 19B; 

'~isney Studios to Install EDP Sys
tems," 11/4 (Apr.), 7B; 

"H-400 EDP System for Public Health 
Applications," 11/5 (May), 46; 

"Honeywell EDP Service Bureau Opens 
in Canada," 11/8 (Aug.), 28; 

. "New Nationwide Network of EDP Cen
ters," 11/3 (Mar.), 20B; 

"Novel Medical Applications of Elec
tronic Data Processing," 11/3 
(Mar.), IB; 

"Savings Bank in Newark, N.J., Ex
pands EDP Installation," 11/1 
(Jan.), 28; 

"Temperature Transducer for EDP," 
by Winsco Instruments & Controls 
Co., 11/9 (Sept.), 29 

"Electronic Data Processing Advisory 
Panel," 11/3 (Mar.,), l7B 

"An Electronic Data Processing Glos
sary for the Space Age," by T. 
Tancer, 11/4 (Apr.), 29 

Electronic data system, "Cape Canaveral 
and Ascension Island Have New Elec
tronic Data System," 11/5 (May), .48 

Electronic Datacouplers, Inc., "Punch
ed Card to Punched Tape Converter," 
11/2 (Feb.), 24 

"Electronic Differential Analyzer 
Being Used in Inertial Guidance and 
Navigation System Design," 11/3 
(Mar.), 7B 

Electronic Engineering Company, "Mag
netic Tape Adapter," 11/8 (Aug.), 31 

Electronic eye, "Secret Service Puts 
Electronic Eye on Forgers," 11/5 
(May), 61 

"Electronic Logbook," -11/10 (Oct.), 
30 

Electronic Memories, Inc., "Constant 
Current Memory Core for Wide Tem
perature Excursions Developed," 
11/1 (Jan.), 35 

Electronic supply center, "Defense 
Electronic Supply Center Combines 
Order-Process ing Equipment," 11/9 
(Sept.), 22 

Electronic system, "13altimore Bank to 
Have Electronic System," 11/1 (Jan.), 
29 

Electronic Tabulating Corp., "New GE 
Computing System for Electronic 
Tabulating Corp.," 11/9 (Sept.), 32 

Electronic transmission, "New York 
Times to Transmit Newspaper Daily 
to Los Angeles by Electronic Trans
mission," 11/3 (Mar.), 8B 

Electronics Corp. of America, "Docu
ment-Image Retrieval System," 11/9 
(Sept.)', 28 

"ElectronicsLInventory Control Problem 
Solved by Computer," 11/5 (May), 61 

ElectroniCS, "Molecular Electronics 
An Introduction," by Westinghouse 
Electric Corp., 11/3 (Mar.), 10 
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Elliott, "British Post Office Orders 
Elliott Computer," 11/1 (Jan.), 31 

Elliott-Automation Ltd., "Inexpensive, 
Hybrid Analog-Digital Computer Sys
tem for Process Control," 11/9 
(Sept.), 23 

"Elliott Brothers Announces Computer 
Sales," 11/4 (Apr.), lIB 

Engineering, "Implications of Auto
matic Data Processing in the En
gineering Profession," by Dick H. 
Brandon, 11/2 (Feb.), 48 

"Equipment Performance Recorder Pro
duces Punched Tape," by All Ameri
can Engineering Co., II/II (Nov.), 
33 

Error correction, "Automatic Error 
Correction When Punching Punch Cards," 
by Intern. Bus. Mach. Corp., 11/4 
(Apr.), 2B 

"Essential Special Terms in Computers 
and Data Processing," 11/4 (Apr.), 
32 

"The Ethic of Secrecy," by Prof. John 
L. Kennedy, 11/4 (Apr.), 25 

Europe: "Control Data Establishes 
Company in Europe," 11/11 (Nov.), 
34; 

"First NCR 315 Systems for Europe," 
11/10 (Oct.), 30; 

"Managing Director of European 
Operations," 11/8 (Aug.), 26 

"Exam to be Offered for the Certificate 
in Data Processing," 11/9 (Sept.), 
43 

EXECUTIVE, "A LCOM, EXECUTIVE, and 
PERT Programs for Bendix G-20," 
11/8 (Aug,), 32 

"Executive Promotions in IBM," 11/10 
(Oct.), 31 

"Executives Named in IBM's Data Pro
cessing Division," 11/11 (Nov.), 37 

Executives, "Teleregister Names Execu
t i ve s ," 11/11 (N ov,), 37 

Exhibitors, "List of Exhibitors at the 
1962 Spring Joint Computer Confer
ence," 11/5 (May), 27 

F: "F.A.A. Awards $1.8 Million Con
tract," 11/7 (July), 27 

Fabrication, "Automatic Fabrication 
of Electronic Circuits Using Dot 
Parts," by James R. Goodykoontz, 
11/8 (Aug.), 20 

Facit Electronics AB, "New Paper Tape 
Reader Operates at 1000 Characters/ 
Second," 11/11 (Nov,), 32 

Fafnir Bearing Co., "Bearing Calcula
tions," 11/3 (Mar.), 6B 

Fairchild Semiconductor, "Radical New 
Computer With Subminiaturized Mul
tiple Circuits," 11/7 (July), 19 

"Fall Election Predictions by NBC, 
C-E-I-R, and RCA," 11/8 (Aug.), 29 

"Farm Equipment Manufacturers Have 
Inventory Control System," 11/8 
(Aug.), 30 

Farrington Electronics, Inc.: "Ameri
can Oil Orders Two More Farring
ton Scanners," 11/12 (Dec,), 53; 

"Northern Illinois First Gas Com
pany to Get Farrington Optical 
Scanner," 11/9 (Sept.), 33; 

"Optical Scanner of Pages of Selec-
ted Da ta ," 11/5 (May), 55 

"Fast, Small Analog Computer Multi
plier," by Intectron, Inc., 11/7 
(July), 19 

"Federal Reserve Bank of Boston to 
Install Second NCR System," 11/2 
(Feb.), 27 

Federal Systems Div., "Radiation-Re
s istant Computer," 11/4 (Apr,), 30 

Fellowships, "Tech/Ops Establishes 
'Corporate Fellowships' ," 11/4 
(Apr.), l3B 

Ferranti, Ltd., "Poseidon -- Fast 
Digital Unit," 11/2 (Feb.), 23 

"Fictional Computers and Their Themes," 
by Marcia Ascher, 11/12 (Dec.), 59 

'~15 Million Awarded Sperry for Polaris 
Sub Navigation," 11/3 (Mar,), 16B 

"$50,000,000 Contract Extension for 
Argonne National Laboratory," 11/4 
(Apr,), 7B 

"Firm Rebuilds Analog Computers," by 
David R. Miller, 11/2 (Feb.), 30 

Firms, -- SEE: "New Firms, Divisions, 
and Mergers" 

"First Linear Program Packages for the 
H-400 and the H-800," 11/12 (Dec,), 
55 

"First NCR 315 Systems for Europe," 
11/10 (Oct,), 30 

"First Polaris Computer Delivered," 
11/9 (Sept,), 32 

"First Quarter Computer Orders for 
Thompson Ramo Wooldridge Exceeded 
All of 1961," (in Round-Up of Mar
keting News), 11/8 (Aug.), 37 

"First Research Contract of U.S. Arms 
Control and Disarmament Agency to 
Bendix Corporation," 11/4 (Apr.), 24 

"First SDS Computer Ships to NASA," 
11/10 (Oct.), 29 

First Service Corp., "EDP Center Es
tablished by First Service Corpora
tion," 11/9 (Sept.), 34 

Fisheries, "UniverSity of Miami Com
puter Handles Student Registration, 
Budget Accounting, Medical Statis
tics, Fisheries Data, Etc.," by 
Radio Corp. of America, 11/3 (Mar.), 
7B 

"FJCC 62 Features Announced," 11/10 
(Oct,) , 8 

Flood control, "Army Eng ineers in 
Omaha Use Computer for Flood Con
trol," 11/7 (July), 23 

Floyd, William B., "Let's Be Honest 
About Automation," 11/9 (Sept.), 18 

"Football Contest Entries Judged by 
Uni vac Computer," 11/1 (Jan,), 26 

"F"ord Motor Company Installing Philco 
211," 11/12 (Dec.), 48 

Forgers, "Secret Service Puts Elec
tronic Eye on Forgers," 11/5 (May), 
61 

"Formation of a New Division by ITT," 
11/1 (Jan.), 30 

Foster, William C., "War Safety Con
trol -- Comments, III," 11/4 (Apr.), 
25 

"Four Binary Unit Memory Relay," by 
Automatic Electric, 11/4 (Apr.), 2B 

"Four Computer Programs Developed to 
Speed Design of Lenses," 11/10 (Oct.), 
28 

"Four New Victor Comptometer Divisions," 
11/3 (Mar.), 20B 

"Fourier Analysis Computer," by IMM 
Industries, 11/4 (Apr.), 3B 

"Foxboro Adds New Automation Group," 
11/4 (Apr.), 13B 

Foxboro Co., "Industrial Control 
Equipment Agreement Between Foxboro 
Company and RCA," 11/4 (Apr.), 13B 
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"Wm. E. Frady of Packard Bell Compu
ter," 11/7 (July), 25 

Frankford Arsenal, "Battery Display 
Unit Delivered to Frankford Arse
nal," 11/8 (Aug.), 25 

Franklin Electronics, Inc. , "Digital 
Numeric Printer," 11/10 (Oct.), 26 

"Freight Car Identifying," 11/3 (Mar.), 
9B 

"French Housewives Shop with Punched 
Cards," 11/4 (Apr.), lOB 

Front cover: "Antenna for Communica
tion Satellite," 11/1 (Jan.), 1, 
45; 

"Binary Adder That Operates at 125 
Megacycles," 11/7 (July), 1, 6; 

"Computer Communication Via Telstar," 
11/11 (Nov.), 1, 43; 

"Compute,r Scores World Skydiving 
Championships," 11/9 (Sept.), 1, 
6; 

"Handwritten Numerials Recognized 
by New IBM Scanner," 11/8 (Aug.), 
1, 17; 

"IBM Stretch Computer Used at Wea
ther Bureau," by Intern. Bus. Mach. 
Corp., 11/12 (Dec.), 1, 36; 

"Long-Lived Computer for Space," 
11/3 (Mar.), 1, 6; 

"Mountain-Edge Diffraction for Com
puter Communications," 11/5 (May), 
1, 6; 

"The Owl and the Computer," 11/10 
(Oct.), 1, 8; 

"Photographic Input Cell by Cell to 
a Computer," 11/4 (Apr.), 1, 29; 

"Student Working With Computer-Con
trolled Teaching Machine," 11/2 
(Feb.), 1, 44 

Q: G-20: "Giant Direction Finder 
and G-20 to Study the Ionosphere," 
11/12 (Dec.), 47; 

"Linear Programming Now Available 
with G-20," 11/3 (Mar.), 18B; 

"Three G-20's Installed in Japan, 
Italy," 11/7 (July), 17 

Gaming, "The Catalytic Power of Busi
ness-Decision Gaming in Teaching 
Management Science," by Mark E. 
Stern, 11/1 (Nov.), 12 

Gas control, "Solid-State System for 
Natural Gas Control," 11/4 (Apr.), 
4B 

Gemini spacecraft, "IBM to Develop 
Guidance System for Gemini Space
craft," 11/7 (July), 27 

General Controls, "ITT Acquires General 
Controls," 11/12 (Dec.), 54 

General Data Corp.: "New Digital 
Multiplier," 11/10 (Oct.), 27; 

''Voltage-to-Digital Converter," 
11/9 (Sept.), 29 

General Dynamics/Electronics: "Bi
Directional Data Converter," 11/ 
11 (Nov.), 34; 

"Computer D isplay Unit Adapts to 
Tape with New Standard Option," 
11/9 (Sept.), 29; 

"DEFT -- Dynamic Error Free Trans
mission," 11/2 (Feb.), 22 

General Electric Co.: "Automatic 
Equipment for Drilling Printed 
Circuit Boards," 11/4 (Apr.), IB; 

"Computer Products Inc. Signs Con
tract with GE," 11/12 (Dec.), 52; 

''Data Transmission Controller," 11/ 
11 (Nov.), 33; 

"Guaranty Bank of Phoenix Places 

Contract with General Electric," 
11/2 (Feb.), 32; 

"New GE Computing System for Elec
tronic Tabulating Corp.," 11/9 
(Sept.), 32; 

"New Information Processing Center 
Established by General Electric," 
11/7 (July), 26; 

"New Swift Data Communication Sys
tern," 11/3 (Mar.), lIB; 

"Pulse Counter with a Memory," 11/10 
(Oct.), 26 

'~eneral Electric Reviews Its Position 
in the Computer Field," (in Round
Up of Marketing News), by Lacy W. 
Goostree, 11/8 (Aug.), 36 

"General Electric Sets up Three Re
gional Computer Support Centers," 
11/1 (Jan J, 30 

General Electric 225: "NASA Orders 
Four GE 225 Computers," 11/7 
(July), 27; 

"Oil Producing Company Installs GE 
225," 11/10 (Oct.), 30; 

"U.S. Navy Installs GE'225," 11/12 
(Dec.),48 

"General Electric-225 Computer In
stalled at EDPCO," 11/9 (Sept.), 33 

"General Electric's Heavy Mili tary 
Electronics Department Has New 
Manager," 11/1 (Jan J, 35 

"General Kinetics Acquires Computer 
Test Equipment Company," 11/10 (Oct.), 
28 

"General Manager of Eastern Operation," 
11/2 (FebJ, 31 

General Motors, "Univac Solid-State II 
Computer Delivered to General 
Motors," 11/10 (Oct.), 29 

General Precision Inc.: "Antisubma
rine Weapon Computer," 11/9 (Sept J , 
25; 

"Digital Interval Timer," 11/10 
,(OctJ, 27 

'~eneral Precision Completes Purchase 
of Royal McBee Interest in Computer 
Company," 11/5 (May), 48 

General Time, "NCR to Market General 
Time's 'Transacter' Data-Collection 
Systems," 11/5 (May), 48 

"Genesis -- Air Traffic Control and 
War Safety Control," by Howard G. 
Kurtz, (from A Report on .•. Compu
ters and War Safety Control), 11/1 
(Jan.), 6 

Genisco Inc., "New APD Data Acquisi
tion System," 11/5 (May), 57 

"German Nuclear Research Firm Installs 
Large-Scale Analog Computer System," 
11/5 (May), 46 

"Giant Direction finder and G-20 To 
Study the Ionosphere," 11/12 (Dec.), 
47 

"Gigacycle Computers," 11/1 (JanJ, 45 
Gill, William A., "Economic Considera

tions in the Use of Electronic Com
puters," 11/8 (Aug.), 6 

Glennan, T. Keith, "Problems of Edu
cation in Science and Engineering," 
11/7 (July), 12 

Glossary, "An Electronic Data Proces
sing Glossary for the Space Age," 
by T. Tancer, 11/4 (Apr.), 29 

Goddard, "Nimbus Ground Station De-
li vered to Goddard," 11/8 (Aug J, 25 

Goodykoontz, James R., "A utomat ic 
Fabrication of Electronic Circuits 
Using Dot Parts," 11/8 (Aug.), 20 
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Goostree, Lacy W., "I. General Elec
tric Reviews Its Position in the 
Computer Field," (in Round-Up of 
Marketing News), 11/8 (Aug.), 36 

"GOP National Committee Uses RCA Com
puter Center," 11/11 (Nov.), 24 

"GPL Receives Optical Correlation Con
tract," 11/9 (Sept.), 36 

"GSW Pioneers in Data Processing," 11/ 
8 (Aug.), 29 

"GT&E Receives $16 Million," 11/11 
(Nov.), 38 

"Guaranty Bank of Phoenix Places Con
tract with General Electric," 11/2 
(Feb,), 32 

Guidance system, "IBM to Develop Gui
dance System for Gemini Spacecraft," 
11/7 (July), 27 

1!: "H-400 EDP System for Public 
Health Applications," 11/5 (May), 46 

H-400 and H-800, "First Linear Pro
gram Packages for the H-400 and the 
H-800," 11/12 (Dec.), 55 

"Half Million Pound Contract for Rou
manian Automation," 11/8 (Aug.), 27 

Hamming, Richard W., "The Art of Com
puting for Scientists and Engineers," 
11/7 (July), 8 

"Handwritten Numerals Recognized by 
New IBM Scanner," 11/8 (Aug.), 1, 17 

Harding, Henry W., "IV. Laboratory for 
Electronics, Inc., Reports on Fiscal 
1962," (in Round-Up of Marketing 
News), 11/8 (Aug J, 37 

Harman-Kardon, Inc., "Digital Logic 
Modules," 11/5 (May), 57 

"Head of Uata Processing for SRDS
UATI\, Inc.," 11/9 (Sept.), 34 

"Helicopter Company Installs IBM 7070," 
11/7 (July), 17 

"High School Girls Use Computer as 
Part of Classroom Work," 11/2 (Feb.), 
30 

"High School Programming Course -
Assessment Two Years Later," by 
Marvin W. Wofsey, 11/7 (July), 30 

"High-Speed Digital Data Recorder," 
by Perkin-Elmer Corp., 11/5 (May), 54 

"High Speed, Magnetic Storage Drum," 
by Cognitronics Co., 11/1 (Jan.), 35 

"High-Speed Teleprinter System," by 
Motorola Inc., 11/9 (Sept.), 26 

Hinman, Munson B. Jr., "Common Falla
cies in Thinking," 11/4 (Apr J, 31 

"A History of Writing Compilers," by 
Donald E. Knuth, 11/12 (Dec.), 8 

Honeywell: "Army Awards Honeywell Con
tract for Magnetic Tape Sub-System," 
11/10 (Oct.), 33; 

"CLEAR -- Honeywell 290 Programming 
System," 11/4 (Apr.), 9B; 

"Easy, Honeywell 400 Programming 
Aid," 11/3 (MarJ, 18B; 

"Illinois Blue Cross-Blue Shield In
stalls Honeywell 800," 11/3 (Mar.), 
14B; 

"MIT Wili Use Honeywell 1800 on Moon 
FliUht Navigatioll Problems," 11/10 
(OctJ, 30; 

"N. II. Insurance Company Has First 
HOlleywell ·100," ll/:.! (Feb.), 27; 

"Robert 110111 Will Lease Honeywell 
800 Computer," 11/1 (JanJ, 31; 

"Smith Named Vice President Marketing 
for Honeywell EDP," 11/10 (Oct.), 
31; 

"Tape Drives for Honeywell," 11/9 
(Sept.), 26 
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-"Honeywell 400 to Analyze Diagnostic 
and Hospital Records," Il/5 (May), 
48 

"Honeywell 800 Air Shipped to London," 
11/5 (May), 46 

"Honeywell 800 to Hold Tax Records," 
11/9 (Sept.), 32 

"Honeywell 800 'Sprecht Deutsch', 
11/10 (Oct.), 28 

"Honeywell Awarded $2 Million Contract 
for Three Computers by NASA," 11/9 
(Sept.), 35 

"Honeywell EDP Service Burea u Opens 
in Canada," 11/8 (Aug.), 20 

"Honeywell-EDP in Technical and Pa
tent Agreement With Nippon Electric 
Company," 11/9 (Sept.), 30 

"Honeywell Reports Sales Gains," 11/ 
-3 -a1ar.) , 19B 

Horton, H. Burke, "Computers and War 
Safety Control -- Comments," 11/1 
(Jan.), 43 

Hospital records, "Honeywell 400 to 
Analyze Diagnostic and Hospital 
Records," 11/5 (May), 48 

"Hot Strip Mill -- Completely Auto
mated," 11/9 (Sept.), 22 

"How Did Computers Happen?" by Moses 
M. Berlin, 11/4 (Apr.), 12 

"How Much Power Do Computers Provide?" 
by Edmund C. Berkeley, 11/4 (Apr.), 
18 

HRB-Singer, Inc., "Singer Offers 
Transistorized Memory System," 
11/9 (Sept.), 25 

Huggins, Phyllis, "Reliability Rec
ord," 11/2 (Feb.), 44 

Hurricanes, "Computer to Aid in Bat
tle Against Hurricanes," 11/5 (May), 
61 . 

"H-W Electronics, Inc. is Digital 
Firm's New Name," 11/9 (Sept.), 31 

'Hybrid' computer, "EAI to Build 
'Hybrid' Computer for McDonnell 
Aircraft Corp.," 11/12 (Dec.), 53 

"Hybrid Computer 'TRICE' to Speed 
Space Program," 11/4 (Apr.), 4B 

"Hyphen Deletion Causes Missile De
mise," 11/9 (Sept.), 6 

1: IBJOB, "Different Programming 
Languages Within the Same Job: 
IBJOB Processor," 11/8 (Aug.), 32 

IBM· Corp. -- SEE: International 
Business Machines Corp. 

"I.C.F. Establishes Computer Center," 
11/1 (Jan.), 27 

IEEE, "President, Vice President, 25 
Directors Nominated to Lead IEEE," 
11/10 (Oct.), 31 

"The IFIP Congress 62, MuniCh, Ger
many," by Edmund C. Ilerkeley, 11/ 
10 (Oct.), '10 

"IFIP Establishes ALGOL Committee," 
11/0 (Aug,), 2,1 

"IFIP Reelects President," 11/12 
(Dec.), 55 

"IFIPS Admits Italy and Argentina," 
11/1 (Jan,), 30· 

I11iac, "Computer Teaching Machine 
Project: Plato on I11iac," by 
Donald L. Bitzer and Peter G. 
Braunfeld, 11/2 (Feb.), 16 

"Illinois Blue Cross-Blue Shield In
stalls Honeywell 800," 11/3 (Mar,), 
14B 

IMM Industries, "Fourier AnalYSis 
Computer," 11/4 (Apr.), 3B 

"Implications of Automatic Data Pro-
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cessing in the Engineering Profes
sion," by Dick H. Brandon, 11/2 
(Feb.), 48 

Index, Jan., 1961 to Dec., 1961, 11/1 
(Jan.), IB 

"India Computer to be Provided by EAI," 
11/7 (July), 28 

"Indicator Tube Operates Off Transis
tors," by Amperex Electronic Corp., 
11/1 (Jan.), 34 

"Industrial Control Equipment Agree
ment Between Foxboro Company and 
RCA," 11/4. (Apr.), 13B 

Industrial Timer Corp., "New Static 
Card Reader," 11/9 (Sept.), 27 

Inertial guidance, "Electronic Dif
ferential Analyzer Being Used in 
Inertial Guidance and Navigation 
System DeSign, 11/3 (Mar.), 7B 

"Inexpensive, Hybrid Analog-Digital 
Computer System for Process Control," 
by Elliott-Automation Ltd., 11/9 
(Sept.), 23 

"Information for Industry, Inc. Ac
quires Information Retrieval' Corp.," 
11/8 (Aug.), 24 

Information processing, "The Spectrum 
of Information Processing," by A. 
Walther, 11/10 (Oct.), 38 

Information retrieval, "New Informa
tion Retrieval System," by Docu
mentation, 11/7 (July), 20 

"Information-Systems Engineering Firm 
Receives Contract from Air Force," 
11/9 (Sept.), 36 

Information systems, "Integrated In
formation Systems For Division of 
U.S. Steel Corp. ," 11/4 (Apr.), 6B 

"Input/Output Equipment," (in Annual 
Pictorial Report), 11/12 (Dec.), 67 

"Input-output" (in Across the Editor's 
Desk): 11/10 (Oct.), 25; 11/11 
(Nov.), 32 

Input-output, "New Products -- Input
Output," (in Across the Editor's 
Desk), 11/9 (Sept.), 26 

Insertion of Components to be Auto
mated," by Sperry Gyroscope of 
Canada, Ltd., 11/2 (Feb.), 24 

Installations -- SEE: "New Installa
tions" 

"Insurance Group Installs Dataspeed 
System," 11/4 (Apr.), 5B 

Insurance: "Automobile Insurance Com
pany Installing Data Processing 
Equipment," 11/5 (May), 46; 

"Making and Up-Dating Appraisals 
for Insurance Purposes," 11/3 
(Mar.), 2B; 

"N.H. Insurance Company Has First. 
Honeywell 400," 11/2 (Feb.), 27; 

"'Second Generation' Computer for 
Insurance Company," 11/11 (Nov.), 
36 

Intectron, Inc., "Fast, Small Analog 
Computer Multiplier," 11/7 (July), 
19 

"Integrated Automatic Control Systems 
-- Applications and Frontiers," by 
John R. Moore: Part 1, 11/11 (Nov.), 
8; Part 2, 11/12 (Dec.), 85 

"Integrated Information Systems for 
Division of U.S. Steel Corp.," 11/ 
4 (Apr.), 6B 

Internal Revenue Service, "Automatic 
Data Processing in the Internal 
Revenue Ser,(ice," by William H. 
Smith, 11/10 (Oct,), 10 

International Business Machines Corp.: 
"Automatic Error Correction When 
Punching Punch Cards," 11/4 (Apr.), 

- 2B; 
"Automatic Loading of Magnetic Tape 

Cartridges," 11/4 (Apr.), 2B; 
"Division of IBM Appoints President," 

11/4 (Apr.), 5B; 
"Executive Promotions in IBM," 11/ 

10 (Oct.), 31; 
"NASA Selects IBM Computer System 

for Manned Flights," 11/11 (Nov.), 
37; 

"New IBM Computer for Wall Street," 
11/1 (Jan.), 29; 

"New Powerful IBM Compute!s," 11/2 
(Feb.), 25; 

"Second Tab Card Firm Sues IBM," 
11/12 (Dec.) ,54; 

"Selective Tape Listing of Magnetic
ally Sorted Checks," 11/7 (July), 
20; 

"Telecomputing Gets IBM Contract for 
Titan Data Systems," 11/12 (Dec.), 
52; 

"34 Awards to IBM Staff Inventors," 
11/3 (Mar,), 17B 

"Three-in-Dne Card Punch," 11/9 
(Sept.), 27 

"IBM is Accused of Card Monopoly," 
11/10 (Oct.), 33 

"I BM A ide is Promoted," 11/2 (Feb,), 40 
"IBM Announces the 1440 New LOW-Cost 

Computer," 11/11 (Nov.), 25 
"IBM Appoints Director of Programming," 

11/9 (Sept.), 33 
"IBM Breaks 'Microsecond Barrier' in 

Full-Scale Computer Memories," by 
Intern. Bus. Mach. Corp., 11/9 
(Sept.), 25 

"IBM Card Keypunch," by ElectroMechan
ics Corp., 11/10 (Oct.), 26 

"IBM Computer Controls Fabric Quality", 
11/11 (Nov.), 23 

"IBM Computer for Long Island Bank," 
11/3 (Mar.), 14B 

IBM Data Processing Div., "Executives 
Named in IBM's Data Processing 
'Division," 11/11 (Nov.), 37 

"IBM DeClares Income Figures," 11/3 
(Mar.), 19B 

"IBM to Develop Guidance System for 
Gemini Spacecraft," 11/7 (July), 27 

"IBM to Establish Research Laboratory 
in Japan," 11/8 (Aug.), 24 

IBM Federal Systems Div., "Control 
Centers for Department of Defense to 
be Equipped by IBM Federal Systems 
Division," 11/3 (Mar.), 16B 

"IBM Names Dr. Emanuel R. Piore," 
11/7 (July), 25 

"IBM Revenues Set New Record," (in 
Round-Up of Marketing News), 11/8 
(Aug.), 38 

IBM scanner, "Handwritten Numerals 
Recognized by New IBM Scanner," 
11/8 (A ug .), 1, 17 

"IBM Shifts Headquarters of Character 
Recognition Development," 11/5 
(May), 48 

"IBM Stretch Computer System Airlifted 
to London," 11/5 (May), 46 

"IBM Stretch Computer Used at Weather 
Bureau," (in Annual Pictorial Re
port) by Intern. Bus. Mach. Corp., 
11/12 (Dec.), 1, 36 

IBM World Trade Corp., "Joins IBM 
World Trade Co~p.," 11/9 (Sept.), 33 
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"IUM World Trade Corp. to Move Head
quarters," 11/2 (Feb.), 21 

IBM 709, "Pace Unit to be Used with 
IBM 709," 11/1 (Jan.), 28 

IBM 1401: "COWL Available for IBM 
1401," 11/10 (Oct.), 27; 

"Publishers' Service Bureau Installs 
IBM 1401 Computer," 11/10 (Oct.), 
30; 

"Statistical Tabulating Corp. in 
San Francisco Installs IBM 1400 
Systems," 11/3 (Mar.), 15B 

"IBM 1401 Installed in Trucking In
dustry," 11/1 (Jan.), 29 

IBM 1401 and 7070, "PERT System for 
IBM 1401 and 7070," 11/3 (Mar.), 18B 

IBM 1620, "The Cooper Union Installs 
IBM 1620," 11/12 (Dec.), 48 

IBM 1710, "Electric Company Orders 
IBM 1710 Control System," 11/10 
(Oct.), 32 

IBM 7040, "F. I. DuPont Installs IBM 
7040," 11/9 (Sept.), 32 

IBM 7070: "Helicopter Company In
stalls IBM 7070," 11/7' (July), 17; 

"Syracuse University's Computing 
Center Orders IBM 7070," 11/1 
(Jan.), 31 

"IBM 7074 System for Penn State," 
11/3 (Mar.), 15B 

"IBM 7080 for Bayway Refinery," 11/4 
(Apr.), 4B 

"IBM 7090 at MIT Computation Center," 
11/4 (Apr.), 5B 

"IBM 7094, Powerful New Solid-State 
Computer," by Intern. Bus. Mach. 
Corp., 11/3 (Mar.), 13B 

"International Systems Man of the 
Year," 11/10 (Oct.), 31 

International Tel. & Tel. Corp.: "Dis
tance Measuring Equipment, 'DME', 
11/2 (Feb.), 25; 

"Mile-A-Minute Memory," 11/2 (Feb.), 
23 

Interpretive: "New Interpretive Rou
tine for the Recomp III Computer," 
11/1 (Jan.), 27; 

"Single Interpretive System From 
Three Languages," 11/8 (Aug.), 28 

"Invac Corporation in Expansion Pro
gram," 11/1 (Jan.), 30 

Inventory: "Electronics Inventory 
Control Problem Solved by Compu
ter," 11/5 (May), 61; 

"Farm Equipment Manufacturers Have 
Inventory Control System," 11/8 
(Aug.), 30; 

"New Electronic Cash and Inventory 
Control· System for Cafeterias," 
11/7 (July), 22 

Investment, "The Significance of Com
puter Investment Decisions," by 
Robert B. Curry, 11/9 (Sept.), 8 

Ionosphere, "Giant Direction Finder 
and G-20 to Study the Ionosphere," 
11/12 (Dec.), 47 

IRE: "AlEE-IRE Boards Approve Merger 
Principles," 11/5 (May), 48; 

"Members Approve Proposed Merger of 
IRE and AlEE," 11/9 (Sept.), 30 

"IRE Using MICR," 11/10 (Oct.), 22 
Italy: "Automation Representative 

for U.S. Trade Mission to Italy," 
11/12 (Dec.), 55; 

"Edison Volta in Italy to Receive 
500th Univac Solid-State Computer," 
11/7 (July), 18; 

"IFIPS Admits Italy and Argentina," 
11/1 (Jan.), 30; 

"Three G-20's Installed In Japan, 
Italy," 11/7 (July), 17 

ITT: 'TIivision of ITT Awarded Con
tract for over $2.5 Million," 
11/10 (Oct.), 32; 

"Formation of a New Division by ITT," 
11/1 (Jan.), 30 

"ITT Acquires General Controls," 11/ 
12 (Dec.), 54 

"ITT Buys Leading Supplier of Diodes," 
11/11 (Nov.), 35 

"ITT Corp. -- Nippon Electric Co., 
Ltd. ," 11/4 (Apr.), 7B 

ITT Federal Laboratories, "New ITT-025 
Data Processor," 11/5 (May), 57 

"ITT Federal Laboratories President 
Elected," 11/4 (Apr.), 5B 

"ITT 7300 Automatic Data Exchange Sys
tem Ordered by the U.S. Air Force," 
11/7 (July), 27 

~~ Jacobson, Leon and Patrick J. 
McGovern, Jr., "Computer Simulation 
of a National Economy," 11/8 (Aug.), 
14 

Janofsky, S. L., and Morton M. Astrahan, 
"Computers and War Safety Control -
Comments," 11/1 (Jan.), 42 

Japan: "IBM to Establish Research 
Laboratory in Japan," 11/8 Aug.) , 
24; 

"Medium-Scale Computer Announced for 
Japanese Market," by Nippon Elec
tric Co., Ltd., 11/5 (May), 57; 

"Three G-20's Installed in Japan, 
Italy," 11/7 (July), 17 

"Japanese Ultra-Modern Cement Plant 
to be Controlled by TRW Digital 
Computer System," I1/S (May), :i:2 

Jet engines, "/\ irborne Computer Cun-
troIs the Mana\lement of Jet En\1 ines," 
11/ :2 (Feb.), 30 

Jet Propulsion Lab., "S-C ,10:20 I1igh
Speed Computer Recording System 
Installed at Jet Propulsion Labora
tory," 11/9 (Sept.), 32 

Jodl;a, John, "PERT (Program Evaluation 
and Review Technique) -- A Control 
Concept Us ing Computers," 11/3 (Mar.), 
16 

"John Diebold Receives Award," 11/2 
(Feb.), 40 

Johnson, Lyndon B., "War Safety Con
trol -- Comments, II," 11/4 (Apr.), 
25 

"Joins IBM World Trade Corp.," 11/9 
(Sept.), 33 

Joint Automatic Control Conference, 
"Papers for the Joint Automatic 
Control Conference, June, 1963," 11/9 
(Sept.), 43 

K: Kennedy, Prof. John L., "The Ethic 
of Secrecy," 11/4 (Apr.), 25 

Key punch machine, "New Book-Sized Key 
Punch Machine," by Varifab, Inc., 
11/9 (Sept:)', 27 

Knuth, Donald E., "A History of Writing 
Compilers," 11/12 (Dec.), (} 

Koschmann, Mark and R. E. Moir, "Pro
gramming A Large Heal-Time System," 
11/12 (Dec.), 20 

Kudlich, R. A., "Spaceborne Computer 
Conference -- Ca 11 for Papers," 11/ 
4 (Apr.), 30 

Kugel, Peter, "Computers and Political 
Strategy," 11/5 (May), 17 

Kurtz, Howard G.: "Computers and War 
Safety Control -- Some Rebuttal," 
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11/1 (Jan.), 43; 
"I. Genesis -- Air Traffic Control 

and War Safety Control," (from A 
Report on ... Computers and War 
Safety Control), 11/1 (Jan.), 6; 

"II. Proposal -- War Safety Con
trol," (from A Report on .•. Com
puters and War Safety Control) , 
lIll (Jan.), 8 

1: "Laboratory for Electronics, Inc., 
Reports on Fiscal 1962," (in Round
Up of Marketing News), by Henry W. 
Harding, 11/8 (Aug.), 37 

Lamme medal, "Charles Concordia Awarded 
AlEE 1961 LAMME Medal," 11/7 (July), 
25 

"Language Data Processing," 11/2 (Feb.), 
31 

Languages: "Center for Translation of 
Computer Languages," 11/5 (May), 
62; 

"Different Programming Languages 
Within the Same Job: IBJOB Pro
cessor," 11/8 (Aug.), 32; 

"Man-Computer Overcoming Language 
Ba rrier ," 1114 (Apr.), 98; 

"Single Interpretive System From 
Three Languages," 11/8 (Aug.), 28; 

"A Standard Computer Language for 
Defense Department," 11/5 (May), 
50 

Law, "Newsletter 'Modern Uses of Logic 
in Law' -- MULL," 11/5 (May), 50 

Lawsuit, "Magnetic Tape Lawsuit: Audio 
Devices vs. Computron, Inc.," 11/7 
('July), :26 

I.eake, Chauncey D., "Cumputers and War 
Safety Cuntrol -- Cumments," 11/1 
(.Ian.), ,12 

Lease, "Computer Equipment Lease Plans," 
11/9 (Sept.), 31 

Leather Tanning, "Electronic Area 
Computer in Leather Tanning Applica
tion," 11/7 (July), 23 

Legal research, "Automation in Legal 
Research," 1112 (Feb.), 28 

Lehigh Univ., "Center for Information 
Sciences Established at Lehigh Uni
versity,"'11/9 (Sept.), 34 

Lenses, "Four Computer Programs De
veloped to Speed Design of Lenses," 
11/10 (Oct.), 28 

"Eugene Leonard Elected President of 
Digitronics Corporation," 11/8 
(Aug.), 26 

"Let's Be Honest About Automation," 
by William B. Floyd, 11/9 (Sept.), 
18 

Letter characteristics, "C-E-I-R 
Sampling Letter Characteristics for 
U.S. Post Office," 11/12 (Dec.), 52 

LFE Electronics, "Vice President, 
Research Named by LFE Electronics," 
11/10 (Oct.), 31 

Librascope D i v.: "Model 791-S Analog
to-Digital Converter," 11/2 (Feb.), 
23; 

"New Lihrascope Vice President," 11/3 
(Mar.),1711 

"Lihrascupe Enuinl!l!rinu IIranch in Wash
ington, D.C. ," 11/1 ('Ian.), :30 

"Librascope Forms New IIranches," 11/11 
(Nov.), 3'1 

"Librascope Introduces L-2010 Computer," 
by Librascope Division, 11/11 (Nov.), 
26 

"Librascope Names Sales Representative 
for Computing/Control Components," 
11/10 (Oct.), 29 
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"Librascope R.eceives Air Force Con
tract," 11/8 (Aug.), 27 

"Librascope Receives Contract from 
U.S. Air Force," 11/10 (Oct.), 33 

Library, "New Electronic Library Sys
tem," 11/11 (Nov.), 23 

Lights, "New York City Lights ~eep 
Signaling with Help of Univac 60," 
11/7 (July), 23 

Linear program, "First Linear Program 
Packages for the H-400 and the, H-
800," 11/12 (Dec.), 55 

"Linear Programming Now Available with 
G-20," 11/3 (Marol, 18B 

Linof i 1m, "Computer-Linof i 1m Converter," 
by Mergenthaler Linotype Co., 11/3 
(Mar.), l3B 

"Alvin N. Lippitt Joins Bendix," 11/ 
2 (Feb.), 31 

"List of Exhibitors at the 1962 Spring 
.Joint Computer Conference," 11/5 
(May), 27 

"Litton Industries Computer Center," 
11/4 (Apr.), 12B 

"Litton Industries Group Opens Sales 
and Service Center," 11/10 (Oct.), 28 

"Litton Industries Signs with Two 
Tokyo Companies," 11/10 (Oct.), 29 

"Litton Reports Fiscal Year Sales and 
Earnings Better than 50';6 Higher," 
11/12 (Dec.), 55 

"Lloyds Bank, Ltd. Orders B270 MICR/ 
EDP System," 11/9 (Sept.), 35 

Loading, "Automatic Loading of Mag
netic Tape Cartridges," by Intern. 
Bus. Mach. Corp., 11/<1 (Apr.), 2B 

Loans, "Automatic Servicing of Mort
gage Loans," 11/<1 (Apr.), 5B 

Logbook, "Electronic Logbook," 11/10 
(Oct.), 30 

"Logic-Lab," by Computer Logic Corp. 
11/9 (Sept.), 28 

Logic modules, "Digital Logic Modules," 
by Harman-Kardon, Inc., 11/5 (May), 
57 

Logic panels, "Programmable Logic 
Panels," by Control Logic, Inc., 
11/9 (Sept.), 28 

LogistiCS, "Air Force Combat LogiS
tics Network to Handle 100 Million 
Words Daily," 11/1 (Janol, 29 

London: "Honeywell 800 Air Shipped 
to London," 11/5 (May) " 46; 

"IBM Stretc'h Computer System Air
lifted to London," 11/5 (May), 46 

Long Island, "IBM Computer for Long 
Island Bank," 11/3 (Mar.), 14B 

"Long-Lived Computer for Space," 
11/13 (Marol, 1, 6 

Los Angeles: "Digital Computer to 
Control Los Angeles Traffic," 
11/4 (Apr.), IOU; 

"New Computermat Established at 
Los Angeles Refinery," 11/11 (Nov.), 
37 

"Los Angeles City School System Orders 
Burroughs U5000 Data Processor," 
11/ t1 (Apr.), 7B 

"Low-Cost Punch and Reader Units," by 
Royal McBee Corporation, 11/5 (May), 
56 

L-201O computer, "Librascope Introdu
ces L-201O Computer," by Librascope 
Div., 11/11 (Nov.), 26 

oM: Macdonald, Neil: "Over 500 Areas 
of Application of Computers," 11/ 
6 (June), 140; 

"Survey of Commercial' Analog Compu-

B14 

ters," 11/6 (June), 130; 
"Survey of Special Purpose Computers 

and Data Processors," 11/6 (June), 
132; 

"The Used Computer Market," 11/11 
(Novol, 44; 

. "What is an Automatic Computer?" 
11/4 (Apr.), 6 

"Machine Tool for Contour Tape-Control
led Milling," 11/3 (Mar.), 9B 

"Machine Translation Study Contract to 
TRW," 11/1 (Jan.), 32 

"Magnetic Storage Drum," by Bryant 
Computer Products, 11/9 (Sept.), 26 

Magnetic storage drum, "High speed, 
Magnetic Storage Drum," by Cogni
tronics Co., 11/1 (Jan.), 35 

Magnetic tape: "Army Awards Honeywell 
Contract for Magnetic Tape Sub
System," 11/10 (Oct.), 33; 

"Automatic Loading of Magnetic Tape 
Cartridges," by Intern. Bus. Mach. 
Corp., 11/4 (Apr.), 2B; 

"Digital Magnetic Tape Recorders: 
$1,000,000 Contract for Consolida
ted Electrodynamics Corp.," 11/4 
(Apr.), 6B; 

"Olivetti Orders $2 Million of Mag
netic Tape Memory Units," 11/10 
(Oct ol, 32 

"Magnetic Tape Adapter," by Electronic 
Engineering Co., 11/8 (Aug.), 31 

"Magnetic-Tape Certifier," by Cyber
tronics, Inc., 11/1 (Jan.), 34 

"Magnetic-Tape Cleaner," by Cybetron
ics, Inc., 11/5 (May), 57 

"Magnetic Tape Lawsuit: Audio Devices 
vs. Computron, Inc.," 11/7 (July), 
26 

Magnetically sorted checks, "Selected 
Tape Listing of Magnetically Sorted 
Checks," by IBM Corp., 11/7 (July), 
20 

"Magnetostrictive Delay Line," by 
Sonic Memory Corp., 11/11 (Nov.), 34 

Magnetostrictive delay line: "Minia
ture Magnetostrictive Delay Line," 
by Tempo Instrument Inc., 11/10 
(Oct.), 27; 

"10 Millisecond Magnetostrictive 
Delay Line," by Deltime Inc., 11/5 
(May), 56 

"Making and Up-Dating Appraisals for 
Ins urance Purposes," 11/3 (Mar.), 
2B 

Mallory, P.R., & Co. Inc.,. "Electronic 
Components: 500,000 in 1 Cu. Ft.," 
11/4 (Apr.), 2B 

"Management Decision Tester: Compu
ter Used to Simulate Operations of 
Small Business," by Alfred G. Dale, 
11/10 (Oct.), 47 

Management: "Catalog of Computer Pro
grams for Management Systems," 
11/9 (Sept.), 30; 

"The Catalytic Power of Business
Decision Gaming In Teaching Manage
ment Science," by Mark E. Stern, 
11/11 (Nov.), 12; 

"C-E-I-R Announces RAMPS -- New 
Management Technique," 11/9 (Sept.), 
30 

"Managing Director of European Opera
tions," 11/8 (Aug.), 26 

"Man-Computer Overcoming Language 
Barrier," 11/4 (Apr.), 9B 

Market survey, "A Computer Market Sur
vey: The Banking Industry," 11/10 
(Oct ol, 14 

Marketing news, "Round-Up of Marketing 
News," 11/8 (Aug.), 34 

Marketing trends, "Computer Marketing 
Trends - Some Comments," by Norman 
Stat land, 11/2 (Feb.), 18 

"Marquardt and CEIR, Inc. Enter Sales 
Agreement," 11/4 (Apr.), 13B 

Martin Co.: ''Digital Actuator for 
Missile Control Systems," 11/9 
(Sept.), 29; 

"Two Computer Centers Linked by 
Martin," 11/12 (Dec.), 56 

"Maryland Firm Offers lO-Line Storage 
Unit," by Advanced Res. Assoc., Inc., 
11/9 (Sept.), 28 

Mass. Inst. of Tech. Computation Cen
ter, "IBM 7090 at MIT Computation 
Center," 11/4 (Apr.), 5B 

"Mass. Inst. of Tech. Will Use Honey
well 1800 on Moon Flight Navigation 
Problems," 11/10 (Oct.), 30 

Mathematical operations, "Complex 
Mathematical Operations Performed 
by Pneumatic Analog Computer and 
Controller," by the Bailey Meter Co., 
11/1 (Jan.), 33 

Mauchly Associates, Inc.: "Analog Unit 
to Estimate Schedule Costs," 11/3 
(Ma r .), 12B ; 

"Computer in a Suitcase," 11/11 
(Nov.), 31 

McDonnell Aircraft Corp.: "EAI to 
Build 'Hybrid' Computer for Mc
Donnell Aircraft Corp.," 11/12 
(Dec.), 53; 

"SpeCial Purpose Tape Translator," 
11/1 (Jan.), 34 

McGovern, Patrick J.: ''VII. Big 
Five Computer Vendors Face-to
Face," (in Round-Up of Marketing 
News), 11/8 (Aug.), 38; 

"Computers in Soviet Economic Plan
ning," 11/9 (Sept.), 38; 

"Descriptions of Digital Computers," 
11/6 (June), 110; 

"The Eastern Joint Computer Confer
ence -- Some Highlights," 11/1 
(Jan.), 18B; 

"Robot Becomes Popular Greenwich 
Village Artist," 11/9 (Sept.), 6; 

"Teaching Machines and Programmed 
Learning -- Roster of Organiza
tions and What They Are Doing," 
11/2 (Feb.), 33 

McGovern, Patrick J. Jr., and Leon 
Jacobson, "Computer Simulation of a 
National Economy," lI/8 (Aug.), 14 

Mechanical hand, "Portable Mechanical 
Hand for Automating Small Produc
tion," 11/10 (Oct.), 24 

"Medical Computer for Blood Volume 
Determination," by Delta Instrument 
Corporation, 11/2 (Feb.), 22 

Medicine: "Computers in Medicine: 
Progress and Potential," by Moses 
M. Berlin, 11/7 (July), 32; 

"Novel Medical Applications of Elec
tronic Data ProceSSing," by Moses 
M. Berlin, 11/3 (Mar.), IB; 

"Study Prepares Medical Data for 
Computer," 11/10 (Oct.), 22; 

"UCLA to Have Medical Computer Cen
ter," 11/11 (Nov.), 37; 

"University of Miami Computer Handles 
Student Registration, Budget Ac
counting, Medical Statistics, Fish
eries Data, Etc. ," by Radio Corp. 
of America, 11/3 (Mar.), 7B 
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"Medium-Scale Computer Announced for 
Japanese Market," by Nippon Elec
tric Co., Ltd., 11/5 (May), 57 

'''Meiseng' System," 11/9 (Sept.), 21 
Melbourne, "University of Melbourne to 

Use Analog Computer," 11/5 (May), 46 
"Mellon Bank Announces 'Total Automa

tion System''', 11/1 (Jan.), 31 
"Members Approve Proposed Merger of 

IRE and AlEE," 11/9 (Sept.), 30 
Memory: "Coincident Current Memory 

System," by Daystrom, Inc., 11/2 
(Feb.), 26; 

"Disc File Unit Expands Memory of 
Two Univac Computers," by Reming
ton Rand Univac, 11/2 (Feb.), 25; 

"IBM Breaks 'Microsecond Barrier' 
in Full-Scale Computer Memories," 
by Intern. Bus. Mach. Corp., 11/9 
(Sept.), 25; 

"Mile-A-Minute Memory," by Intern. 
Tel. & Tel. Corp., 11/2 (Feb.), 
23; 

"NASA Acquiring Univac 1107 Thin
Film Memory System," 11/12 (Dec.), 
48; 

-- SEE: "New Products -- Memories,"; 
"Olivetti Orders $2 Million of Mag

netic Tape Memory Units," 11/10 
(Oct.), 32; 

"Plug-In Memory Array," by Sylvania 
Electric Prod. Inc., 11/2 (Feb.), 
24; 

"Re lay with Magnet i c Memory," by 
Automatic Electric Co., 11/4 (Apr.), 
2B; 

"Second Mass Memory Device Deli vered 
to Aeronutronic Division," 11/12 
(Dec.), 48; 

"Singer Offers Transistorized Memory 
System," by HR8-Singer, Inc., 11/9 
(Sept.), 25; 

"16,000-Word Memory Unit," by Radio 
Corp. of America, 11/2 (Feb.), 2~; 

"Telex Mass Memory System," by Telex/ 
Data Systems Div., 11/1 (Jan.), 35; 

"Univac 1107 Thin-Film Memory," 11/ 
11 (Nov.), 35; 

"Uni vac 1107 Thin-Film Memory Compu
ter," by Univac Di v., Sperry Rand 
Corp., 11/9 (Sept.), 23 

Memory core, "Constant Current Memory 
Core for Wide Temperature Excursions 
Developed," by Electronic Memories, 
Inc., 11/1 (Jan.), 35 

Memory drum, "New 5.5 Million Bit Mem
ory Drun," by Digital Development 
Corporation, 11/7 (July), 20 

Memory relay, "Four Binary Unit Memory 
Relay'," by Automatic Electric, 11/4 
(Apr.), 28 

"Memory Units for Telstar System," by 
Di-An Controls, Inc., 11/2 (Feb.), 23 

"Merchants Ships Steered by Computer," 
11/11 (Nov.), 24 

Mergenthaler Linotype Co., "Computer
Li nof ilm Converter," 11/3 (Ma r.) , 
13B' 

Merger: "AlEE-IRE Boards Approve 
Merger Principles," 11/5 (May), 48; 

"Members Approve Proposed Merger of 
IRE and AlEE," 11/9 (Sept.), 30 

Mergers -- SEE: "New Firms, Divisions, 
and Mergers" 

Messages, "Written Messages by Tele
phone," 11/3 (Mar.), 12B 

Mexico, ''Data Processing Education 
Center in Mexico," 11/8 (Aug.), 28 

Miami, "Burroughs B251 Visible Record 
Computer System Installed by Miami 
Bank," 11/1 (Jan.), 28 

Miami, University of, "University of 
Miami Computer Handles Student Regis
tration, Budget Accounting, Medical 
Statistics, Fisheries Data, Etc.," 
by Radio Corp. of America, 11/3 
(Mar.), 7B . 

Michaels, Donald N., "Cybernation: The 
Silent Conquest," 11/3 (Mar.), 26 

MiChigan, "Electronic Computing System 
for MiChigan Bank," 11/1 (Jan.), 31 

MICR: "IRE Using MICR," 11/10 (Oct.), 
22; 

"Lloyds Bank, Ltd. Orders B270 MICR/ 
EDP System," 11/9 (Sept.), 35 

Microferrite, "New 'Microferrite' 
Technology," by Radio Corp. of 
America, 11/9 (Sept.), 25 

MICROPAC, "Army Expands Its Micromodule 
Program MICROPAC Computers Effected," 
11/10 (Oct.), 34 

"Mile-A-Minute Memory," by Intern. 
Tel. & Tel. Corp., 11/2 (Feb.), 23 

"Military Computer Operators Trained 
with Teaching Machine," 11/12 (Dec.), 
53 

"Military Personnel Training in Use of 
Mobidic," 11/1 (Jan.), 32 

"Military Products Group for Bendix 
Computer," 11/5 (May), 48 

Mill: "Hot Strip Mill -- Completely 
Automated," 11/9 (Sept.), 22; 

"Paper Mills Take First Steps in 
Use of Computer Controls," 11/7 
(July), 22 

Miller, David R., "Firm Rebuilds Ana
log Computers," 11/2 (Feb,), 30 

Millinu: "Control of Milling Machine 
and of Drawing Machine by Same 
Computer Tape," 11/5 (May), 52; 

"Machine Tool for Contour Tape-Con
trolled Milling," 11/3 (Mar.), "9B 

"Miniature Magnetostrictive Delay 
Line," by Tempo Instrument Inc., 11/ 
10 (Oct.), 27 

"Miniature Printed Circuit," by R. G. 
Circuits Co., 11/8 (Aug.), 31 

"Mining Research Center to Install 
Computer," 11/8 (Aug.), 25 

Minneapolis-Honeywell Regulator Co.: 
"IS-Pound Computer for Space," 
11/7 (July), 19; 

"Nanosecond Computer," 11/4 (Apr.), 
3B 

Minuteman program, "Automatic Data Sys
tem Contract for Minuteman Program," 
11/9 (Sept.), 35 

Missile: "Computer 'Translator' for 
Atlantic Missile Range," by Or
tronix, Inc., 11/4 (Apr.), 3B; 

"Digital Actuator for Missile Con
trol Systems," by Martin Company, 
11/9 (Sept.), 29; 

"Hyphen Deletion Causes Missile De
mise," 11/9 (Sept.), 6 

"Missile Systems Corp. Computer Center," 
11/4 (Apr.), 12B 

Mnemotron Corp., "Portable Digital 
Computer for 13iological Studies," 
11/4 (Apr.), 313 

Mobidic, "Military Personnel Training 
in Use of Mobidic," 11/1 (Jan.), 32 

"Model AD-lOA Analog-to-Digital Con
verter," by Raytheon Co., 11/2 
(Feb.),22 

"Model 791-S Analog-to-Digital Con
verter," by Librascope Div., 11/2 

COMPUTERS and AU'IOMATION for January, 1963 

(Feb.), 23 
Modules: ''Digital Logic Modules," by 

Harman-Kardon, Inc., 11/5 (May), 
57; 

"Schmi t t Trigget Module," by Scien
tific Data Systems, Inc., 11/10 
(Oct.), 27; 

"2-Megacycle Digital Modules," by 
Decisional Control Associates, 
Inc., 11/7 (July), 19 

Moir, R. E., and Mark Koschmann, "Pro
gramming A Large Real-Time System," 
11/12 (Dec.), 20 

"Molecular Electronics -- An Introduc
tion," by Westinghouse Electric Corp.; 
11/3 (Mar.), 10 " 

Molecular Science Corp., "President of 
Molecular Science Corporation," 11/7 
(July), 25 

Monopoly, "IBM is Accused of Card 
Monopoly," 11/10 (Oct.), 33 

"Monorail Train With Automatic Speed 
Limitation," 11/7 (July), 21 

Monroe Calculating Machine Co., "New 
Data Storage Medium for Electronic 
Computers," 11/11 (Nov.), 33 

"Monthly Computer Census": 11/10 
(Oct.), 35; 11/11 (Nov.), 39; 11/12 
(Dec.), 57 

qMonthly Report of 350 Business Cycle 
Indicators," 11/3 (Mar.), 6B 

Moon: "MIT. Will Use Honeywell 1800 
on Moon Flight Navigation Problems," 
11/10 (Oct.), 30~ 

"Space and Moon Exploration," 11/3 
(Mar.), 8B 

Moore, John H., "Integrated Automatic 
Control Systems -- Applications and 
Frontiers": Part I, 11/11 (Nov.), 
0; Part 2, 11/12 (Dec.), 05 

Morse Twist Drill [,. Machine Co., 
"'Electrolized' Drills Used in Pre
paring Circuit Cards," 11/1 (Jan.), 
35 

Mortgage loans, "Automatic Servicing 
of Mortgage Loans," 11/4 (Apr.), 5B 

Motorola Inc., "High-Speed Teleprinter 
System," 11/9 (Sept.), 26 

"Mountain-Edge Diffraction for Compu
ter Communications ," 11/5 (May), 1, 6 

MULL, "Newsletter 'Modern Uses of 
Logic in Law' -- MULL," 11/5 (May), 
50 

Multiplier: "Fast, Small Analog Com
puter Multiplier," by Intectron, 
Inc., 11/7 (July), 19; 

"New Digital Multiplier," by General 
Data Corp., 11/10 (Oct.), 27 

"Multipurpose Analog Computer to Con
trol Processes," by Electronic As~ 
sociation, Inc., 11/3 (Mar.), lIB 

Munich, "The IFIP Congress 62, Munich, 
Germany," by Edmund C. Berke ley, 11/ 
10 (Oct.), 40 

N: "Nanosecond Computer," by Minneap
olis-Honeywell Regulator Co., 11/4 
(Apr.), 3B 

Naples, "University of Naples Installs 
Bendix G-20," Il/:! (Feb.), 26 

NASA: "ASI 210 Computer for NASA," 
11/7 (July), 17; 

"Contract for New NASA Scientific 
and Technical Information Facility," 
11/8 (Aug.), 28; 

"First SDS Computer Ships to NASA," 
11/10 (Oct.), 29; 

"Honeywell Awarded $2 Million Con
tract for Three Computers by NASA," 
11/9 (Sept.), 35 
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"NASA Acquiring Univac 1107 Thin-Film 
Memory System," 11/12 (Dec.), 48 

"NASA Orders Four GE 225 Computers," 
11/7 (July), 27 

"NASA Selects Computer Dynamics to 
Operate Data Processing Facility," 
11/10 (Oct.), 33 

"NASA Selects IBM Computer System for 
Manned Flights," 11/11 (Nov.), 37 

Nassau County, "Electronic Computer 
for Nassau County," 11/2 (Feb.), 27 

National Bureau of Standards, "City 
Traffic Simulated by Computer," 
11/5 (May), 23 

"NCR Announces Sales Figures," 11/4 
(Apr.), lIB 

"NCR to Market General Time's 'Trans
acter' Data-Collection Systems," 
11/5 (May), 48 

"National Cash Register·Rental Costs 
Up," 11/12 (Dec.), 54 

NCR system, "Federal Reserve Bank of 
Boston to Install Second NCR Sys
tem," 11/2 (Feb,), 27 

NCR 315: "First NCR 315 Systems for 
Europe," 11/10 (Oct.), 30; 

"Netherlands Bank will Install First 
NCR 315 Computer in South Africa," 
11/11 (Nov.), 35; 

"Willys Motors, Inc. to Install NCR 
315 Computer System," 11/7 (July), 
18 

NCR 390, "Retail Chain Uses NCR 390," 
11/7 (July), 24 

"National Geographic to have Univac 
III Computer System," 11/10 (Oct.), 
32 

"National Science Foundation Awards 
Contract to C-E-I-R," 11/11 (Nov.), 
30 

National Science Foundation, "Datatrol 
Corporation Awarded National Science 
Foundation Study Contract," 11/5 
(May), 58 

"National Science Foundation Grant for 
Indexing Research," 11/2 (Feb,), 32 

NAVCOR, "New Contracts for NAVCOR," 
11/9 (Sept.), 35 

"Navigation Checkout Time to be Cut 
8(J'/o -- Will Hike Polaris Readiness," 
11/10 (Oct.), 33 

Navigation: "Electronic Differential 
Analyzer Being Used· in Inertial 
Guidance and Navigation System 
Design," 11/3 (Mar.), 7B; 

"$15 Million Awarded Sperry for 
Polaris Sub Navigation," 11/3 
(Mar.), 16B; 

"MIT Will Use Honeywell 1800 on 
Moon Flight Navigation Problems," 
11/10 (Oct.), 30 

Navigation Computer Corp., "Hatio 
Computer For finding Length of Red
Hot Steel Beams," ll/U (Aug.), 31 

Navy, "Philco Contracts -- Air Force, 
$3-1/2 Million; Navy, Nearly $6 
Million," 11/12 (Dec.), S2 

"Navy Contract for Packard Bell," 
11/1 (Jan.), 32 

NBC, "Fall Election Predictions by 
NBC, C-E-I-R, and RCA," 11/8 (Aug.), 
29 

NCR -- SEE: National Cash Register Co. 
"Nearly $2 Million in Contracts for 

Collins Radio Co.," 11/10 (Oct.), 32 
"Neophytes Win" COBOL Race," 11/3 (Mar.), 

18B 
"Netherlands Bank will Install First 

NCR 315 Computer in South Africa," 
11/11 (Nov.), 35 
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"New Air Force EDP System at Cape 
Canaveral," 11/9 (Sept.), 33 

"New Analog Computer for Tory II-C 
Reactor," 11/2 (Feb,), 31 

"New Analog Computers -- 24- and 64-
Amplifiers," by Applied Dynamics, 
Inc., 11/11 (Nov.), 31 

"New Analog-Digital Converter," by 
Norden Div., 11/2 (Feb.), 25 

"New APD Data Acquisition System," 
by Genisco Inc., 11/5 (May), 57 

"New Applications" (in Across the 
Editor's Desk): 11/2 (Feb.), 28; 
11/4 (Apr.), lOB; 11/5 (May), 61; 
11/7 (July), 23; 11/8 (Aug.), 29; 
11/9 (Sept.), 21; 11/10 (Oct.), 21; 
11/11 (Nov.), 21; 11/12 (Dec.), 44 

New Automatic Typewriter," by Dura 
Business Machines, Inc., 11/1 (Jan.), 
34 

"New Book-Sized Key Punch Machine," 
by Varifab, Inc., 11/9 (Sept.), 27 

"New Company Makes Optical Character 
Recognition Equipment," 11/2 (Feb.), 
21 

"New Components," (in Across the Edi
tor's Desk), 11/1 (Jan.), 35 

"New Computer A~nounced for Teaching 
Data Processing Techniques," by 
Univac Div., Sperry Rand Corp., 11/ 
9 (Sept.), 24 

"New Computer sciences Center Headed 
by Noted Mathematician," 11/9 
(Sept.), 33 

"New Computer Tape Unit," by Datamec 
Corp., 11/10 (Oct.), 26 

"New Computer Techniques Range from 
Crime Solution to Planning Radia
tion Therapy," 11/12 (Dec.), 45 

"New Computermat Established at Los 
Angeles Refinery," 11/11 (Nov.), 37 

"New Computers" (in Across the Editor's 
Desk) : 11/9 (Sept.), 23; 11/10 
(Oct.), 24 

"New Computers -- Analog" (in Across 
the Editor's Desk): 11/9 (Sept.), 
24; 11/10 (Oct.), 24; 11/11 (Nov.), 
31 

"New Computers -- Digital" (in Across 
the Editor's Desk): 11/9 (Sept.), 23; 
11/10 (Oct.), 24; 11/11 (Nov,), 25 

"New Computing Centers" (in Across 
the Editor's Desk): 11/1 (Jan.), 
27; 11/3 (Mar.), lOB; 11/4 (Apr.), 
12B; 11/5 (May), 62 

"New Conoco Computer and Process Cen
ter," 11/9 (Sept.), 34 

"New Contracts" (in Across the Editor's 
Desk) : 11/1 (Jan.), 31; 11/2 (Feb.), 
31; 11/3 (Ma r.), 15B; 11/4 (Apr.), 
6B; 11/5 (May), 58; 11/7 (July), 27; 
11/8 ·(Aug.), 27; 11/9 (Sept.), 35; 
11/10 (Oct.), 32; 11/11 (Nov.), 37; 
11/12 (Dec.), 52 

"New Contracts for NAVCOR," 11/9 
(Sept.), 35 

"New Data Storage Medium for Electronic 
Computers," by Monroe Calculating 
Machine Co., 11/11 (Nov.), 33 

"New Dig ita 1 Multiplier," by General 
Data Corp., 11/10 (Oct.), 27 

"New Director Elected," 11/9 (Sept.) , 
34 

"New Document Sorter," by Pitney
Bowes, Inc., 11/5 (May), 55 

"New Electronic Cash and Inventory 
Control System for Cafeterias," 11/ 
7 (July), 22 

"New Electronic Library System," 11/ 
11 (Nov.), 23 

"New Firms, Divisions, and Mergers" 
(in Across the Editor's Desk): 11/ 
1 (Jan.), 30; 11/2 (Feb.), 21; 11/3 
(Mar.), 20B; 11/4 (Apr.), 13B; 11/5 
(May), 48; 11/7 (July), 28; 11/8 
(Aug.), 24; 11/9 (Sept.), 30; 11/10 
(Oct.), 28; 11/11 (Nov,), 34; 11/12 
(Dec,), 49 

"New 5.5 Million Bit Memory Drum," by 
Digital Development Corp., 11/7 
(July), 20 

"New GE Computing System for Electronic 
Tabulating corp.," 11/9 (Sept.), 32 

"N.H. Insurance Company Has First 
Honeywell 400," 11/2 (Feb,), 27 

"New High-Speed Digital Control Com
puter," by Thompson Ramo Wooldridge, 
Inc., 11/5 (May), 58 

"New High-Speed Paper Tape Reader," 
by Autonetics Industrial Products, 
11/10 (Oct.), ~6 

"New High-Speed Tape Perforator," by 
Anadex Instruments, Inc., 11/2 
(Feb.), 24; 11/5 (May), 54 

"New IBM Computer for Wall Street," 
11/1 (Jan.), 29 

"New Information Processing Center 
Established by General Electric," 
11/7 (July), 26 

"New Information Retrieval System," 
by Documentation Inc., 11/7 (July), 
20 

"New Interpretive Routine for the 
Recomp III Computer," 11/1 (Jan.), 
27 

"New Installations" (in Across the 
Editor's Desk): 11/1 (Jan.), 28; 
11/2 (Feb,), 26; 11/3 (Mar.), 14B; 
11/4 (Apr.), 4B; 11/5 (May), 46; 
11/7 (July), 17; 11/8 (Aug.), 25; 
11/9 (Sept.), 32; 11/10 (Oct.), 29; 
11/11 (Nov.), 35; 11/12 (Dec.), 48 

"New ITT-025 Data Processor," by ITT 
Federal Laboratories, 11/5 (May), 57 

New Jersey, "Check Processing Firm 
Makes Out Report Cards for New 
Jersey School System," 11/8 (Aug.), 
29 

"New Librascope Vice President," 11/3 
(Mar J, 17B 

"New Long-Length Delay Line," by Del
time Inc., 11/3 (Mar.), 13B 

"New Marketing Manager at Aeronutron
ic," 11/1 (Jan.), 36 

"New Medium-Size Solid-State Analog 
CJ)mputer," by Electronic Associates, 
Inc., 11/1 (Jan.), 32 

"New 'Microferrite' Technology," by 
Radio Corp. of America, 11/9 (Sept.), 
25 

"New Nationwide Network of EDP Cen
ters," 11/3 (Mar.), 20B 

"New Newspaper Typesetting Technique 
Uses RCA 301 System," 11/11 (Nov.), 
22 

"New On-Line Process Control Computers," 
by Westinghouse Electric Corp., 11/ 
9 (Sept,), 23 

"New Organization Formed to Promote 
Numerical Controls Usage," 11/9 
(Sept,), 31 

"New Paper Tape Reader Operates at 
1000 Characters/Second," by Facit 
Electronics AB, 11/11 (Nov.), 32 

"New Patents," by Raymond R. Skolnick: 
11/1 (Jan.), 50; 11/2 (Feb.), 56; 
11/3 (Mar.), 44; 11/7 (July), 39; 
11/8 (Aug.), 42; 11/9 (Sept.), 50; 
11/10 (Oct,), 51; 11/11 (Nov,), 53; 
11/12 (Dec.), 95 

COMPUTERS and AUTOMATION for January. 1963 
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"New Perforated Tape Reader," by Pot
ter Instrument Co., Inc., 11/5 (May), 
58 

"New Power Supply Circuit Technique," 
by Atlas Controls Inc., 11/1 '(Jan.), 
35-

"New Powerful IBM Computers," by In
tern. Bus. Mach. Corp., 11/2 (Feb.), 
25 

"New Products" (in Across the Editor's 
Desk) : 11/1 (Jan.), 32; 11/2 
(Feb,), 22; 11/3 (Mar.), llB; 11/4 
(Apr.), IB; 11/5 (May), 53; 11/7 
(July), 19; 11/8 (Aug.), 31; 11/9 
(Sept.), 23; 11/10 (Oct.), 24; 11/ 
11 (Nov.), 25 

"New Products -- Components," (in 
Across the Editor's Desk), 11/9 
(Sept.), 28 

"New Products -- Converters," (in 
Across the Editor's Desk), 11/9 
(Sept.), 29 

"New Products -- Input-Output," (in 
Across the Editor's Desk), 11/9 
(Sept.), 26 

"New Products -- Memories," (in Across 
the Editor's Desk), 11/9 (Sept.), 25 

"New Punched Tape Reader," by N.V. 
Electrologica, 11/11 (Nov.), 32 

"New Puzzle Book Available,." 11/10 
(Oct.), 42 

"New Software Company," 11/9 (Sept.), 
31 

"New Split Reel to Ease Handling of 
Tape," by Digitronics Corp., 11/11 
(Nov.), 33 

"New Static Card Reader," by Indus
trial Timer Corp., 11/9 (Sept.), 27 

"New Swift Data Communication System," 
by General Electric Co., 11/3 
(Mar.), llB 

"New Tiny High-Speed Magnetic-Reed 
Switch," by Radio Corp. of America, 
11/8 (Aug.), 31 

'''New Univac Department Formed to Tap 
$150 Million OEM Market," 11/12 
(Dec.), 54 

"New r~ivac Optical Scanning Punch," 
by R'emington Rand Univac, 11/3 
(Mar.), 12B 

"New Users Organization to be Formed," 
11/9 (Sept.), 31 

"New X-Y Recorder Has Solid State Cir
cuitry," by Electronic Associates, 
Inc., 11/5 (May), 54 

"New York City Lights Keep Signaling 
with Help of Univac 60," 11/7 
'(July). 23 

"New York Times Signs Contract with 
Simulmatics," 11/8 (Aug.), 28 

"New York Times to Transmit News
paper Daily to Los Angeles by Elec
tronic Transm'1ss ion", 11/3 (Mar.), 
8B 

Newark, N.J., "Savings Bank in New
ark, N.J., Expands EDP Installa
tion," 11/1 (Jan.), 28 

"Newsletter 'Modern Uses of Logic in 
Law' -- MULL," 11/5 (May), 50 

Niagara: "Contract for Niagara Power 
Computer," 11/2 (Feb.), 32; 

"Digital Computer System for Niagara 
Power Project," 11/11 (Nov.), 36 

"Nimbus Ground Station Delivered to 
Goddard," 11/8 (Aug.), 25 

"1962 Spring Joint Computer Confer
ence -- Program," 11/5 (May), 29 

Nippon Electric Co.: "Honeywell-EDP 
in Technical and Patent Agreement 

with Nippon Electric Company," 
11/9 (Sept.), 30; 

"ITT Corp. -- Nippon Electric Co., 
Ltd.," 11/4 (Apr.), 7B; 

"Medium-Scale Computer Announced for 
Japanese Market," 11/5 (May), 57 

Norden Div., "New Analog-Digital Con
verter," 11/2 (Feb.), 25 

"Northern Illinois First Gas Company 
to Get Farrington Optical Scanner," 
11/9 (Sept.), 33 

Notre Dame, "Computing Center for Uni
versity of Notre Dame," 11/1 (Jan.), 
27 

"Novel Medical Applications of Elec
tronic Data Processing," by Moses 
M. Berlin, 11/3 (Mar.), IB 

Nuclear: "Computer for Nuclear 
Plant," 11/8 (Aug.), 25; 

'TIesk-Top Computer Simulates Nu
clear Power Plant with New Com
ponents," by Electronic Asso
ciates, Inc., 11/10 (Oct.), 25; 

"German Nuclear Research Firm In
stalls Large-Scale Analog Com
puter System," 11/5 (May), 46 

Numbers, 'TIrawing by the Numbers," 
11/9 (Sept.), 21 

"Numerical Control Department Estab
lished by Westinghouse," 11/11 
(Nov.), 35 

Numerical control: "Autospot and 
Automap -- Numerical Control Pro
grams," 11/9 (Sept.), 29; 

"New Organization Formed to Promote 
Numerical Controls Usage," 11/9 
(Sept.), 31; 

"SNAP -- A New Numerical Control 
Program," 11/12 (Dec.), 56 

"NYSE Gets EAI," 11/11 (Nov.), 38 

0: OEM market, "New Univac Department 
Formed to Tap $150 Million OEM Mar
ket," 11/12 (Dec.), 54 

O'Hare Airport, "Refueling Control Sys
tem Installed at O'Hare Airport," 
11/7 (July), 18 

"Oil Producing Company Installs GE 
225," 11/10 (Oct.), 30 

"Oklahoma State Installs Computer for 
Engineering Undergraduates," 11/10 
(Oct.), 30 

"Olivetti Orders $2 Million of Mag
netic Tape Memory Units," 11/10 
(Oct.), 32 

Olympic games, "Scoring the 1964 Olym
piC Winter Games," 11/3 (Mar.), 5B 

Omaha, "Army Eng ineers in Omaha Use 
Computer for Flood Control," 11/7 
(July) , 23 

"On-Call Data Vans for Hire." 11/7 
, (July), 28 

"'One If By Land ... ' ," 11/10 (Oct.) 
34 

On-line: "New On-Line Process Control 
Computers," by Westinghouse Elec
tric Corp., 11/9 (Sept.), 23; 

"Union Dime Goes 'On-Line', 11/12 
(Dec.), 46 

Operations Research Inc., "Contract to 
Operations Rese(lrch Inc.," 11/3 
(Mar.), 1511 

"Optical Char(lcter Reading Into Com
puting Equipment," 11/3 (Mar.), IOU 

Optical correlation contract, "GPL Re
ceives Optical Correlation Contract," 
11/9 (Sept.), 36 

Optical reader, "Digitek 100 Optical 
Reader," by Digitek Corp. 11/9 
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(Sept.), 28 
Optical scanner, "Northern Illinois 

First Gas Company to Get Farrington 
Optical Scanner," 11/9 (Sept.), 33 

"Optical Scanner of Pages of Selected 
Data," by Farrington Electronics, 
Inc., 11/5 (May), 55 

Optical scanning punch, "New Univac 
Optical Scanning PunCh," by Reming
ton Rand Univac, 11/3 (Mar.), 12B 

Order ten, "Computer Study of Ortho
gonal Latin Squares of Order Ten," 
by E.T. Parker, 11/8 (Aug.), 33 

Organizations: "Robots -- Roster of 
Organizations," 11/6 (June), 108; 

"Roster of Organizations in the 
Computer Field," 11/6 (June), 10; 

"Teaching Machines and Programmed 
Learning -- Roster of Organiza
tions and What They Are Doing," 
by Patrick J. McGovern, 11/2 
(Feb.), 33 

Orthogonal Latin squares, "Computer 
Study of Orthogonal Latin Squares of 
Order Ten," by E.T. Parker, 11/8 
(Aug.), 33 

Ortronix, Inc., "Computer 'Translator' 
for Atlantic Missile Range," 11/4 
(Apr.), 3B 

"Outdated Analog Computers Modernized," 
11/10 (Oc t.), 29 

"Over 500 Areas of Application of 
Computers," by Neil Macdonald, 11/6 
(June), 140 

"Over $1 Mi llion Contract for Be,ckman," 
11/3 (Mar.), 16B 

"Over $2 Million Contract for Cqllins 
Badio Co. ," 11/5 (May), 59 

"Overseas Field Service for Anc!ex 
lIi~lh Speed Printers," 11/9 (Scpt.), 
31 

"The Owl (Ind the Computer," 11/10 
(Oct.), 1, 8 

Oxygen furnace, "Basic Oxygen Furnace 
Computer Controlled," 11/11 (Nov.), 
24 

Ozark, "Airline Reservation System for 
Ozark Air Lines," 11/3 (Mar.), l6B 

P: "Pace Unit to be Used with IBM 
709," 11/1 (Jan.), 28 

Packaging, "Automated On-The-Spot Pack
aging System," 11/4 (Apr.), 8B 

Packard Bell: "Wm. E. Frady of Pack
ard Bell Computer," 11/7 (July), 
25; 

"Navy Contract for Packard Uell," 
11/1 (Jan.), 32 

"Packard Bell Computer Corp. AW(lrded 
Contract," 11/5 (May), 59 

"Packard Bell Electronics; Philco 
Corp.," 11/8 (Aug.), 26 

Paper machine, "Computer-Controlled 
Paper Machinc," 11/2 (Feu.), 27 

"Paper Mills Take Fil·st Steps ill Use 
of Computer Controls," 11/7 (.Iuly), 
22 

P(lper-proliucinu, "Automated I'aper
Producinu Machine," ll/') (Sept.), 21 

Paper tape reader: "New lIiuh-Spced 
Paper Tape Head(!r," hy i\utonetics 
Industria 1 Products, 11/10 (Oct.), 
26; 

"New Paper Tape He(lder Operates At 
1000 Characters/Second," by 
Facit Electronics AB, 11/11 (Nov.), 
32 

"Papers for the Joint Automatic 
Control Conference, June, 1962," 
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11/9 (Sept.), 43 
Parker, E. T., "Computer Study of Ortho

gonal Latin Squares of Order Ten," 
11/8 (Aug.), 33 

Patents -- SEE: "New Patents" 
The Pavelle Corp., "Analog Computer 

Controlling Color Film Printer," 
11/5 (May), 53 

Peace: "Computers and World Peace," 
11/4 (Apr.), 24; 

"Computers and World Peace -- An
nouncement," by Edmund C. Berkeley, 
,11/4 (Apr.), 24 

Penn Sta te, "IBM 7074 System for Penn 
State," 11/3 (Mar.), 15B 

"People of Note" (in Across the Edi
tor's Desk): 11/1 (Jan.), 35; 11/2 
(Feb.), 31; 11/3 (Mar.), 17B; 11/4 
(Apr.), 5B; 11/5 (May), 50; 11/7 
(July), 25; 11/8 (Aug.), 26; 11/9 
(Sept.), 33; 11/10 (Oct.), 31; 11/11 
(Nov.), 37; 11/2 (Dec.), 55 

"Peripheral Products Division Estab
lished by Control Data Corporation," 
11/2 (Feb,), 21 

Perkin-Elmer Corporation, "High-Speed 
Digital Data Recorder," 11/5 (May), 
54 

Pert, "Alcom, Executive, and PERT Pro
grams for Bendix G-20," 11/8 (Aug.), 
32 

"PERT (Program Evaluation and Review 
Technique) - A Control Concept Using 
Computers," by John Jodka, 11/3 
(Mar.), 16 

"Pert System for IBM HOI and 7070," 
11/3 (Mar.), lOB 

Petroleum Chemicals, Inc., "TRW Com
puter Control System for Petroleum 
Chemicals, Inc.," 11/5 (May), 46 

Philadelphia, "Two Philadelphia Data 
Processing Firms Merge," 11/3 (Mar.), 
20B 

"Philadelphia Office Established by 
Digitronics," 11/10 (Oct.), 29 

"Philco Contracts -- Air Force, $3-
1/2 Million; Navy, Nearly $6 Mil
lion," 11/12 (Dec.), 52 

Philco Corp., "Packard Bell Elec
tronics; Philco Corp.," 11/8 (Aug.), 
26 

Philco 211, "Ford Motor Company In
stalling Philco 211," 11/12 (Dec.), 
tl8 

Phoenix, "Guaranty Bank of Phoenix 
Places Contract with General Elec
tric," 11/2 (Feu.), 32 

"Phot oce 11 Punched Tape Reader," by 
Rheem Manufacturing Co., 11/3 
(Mar.), 118 

"Photographic Input Cell by Cell to a 
Computer," 11/4 (Apr.), I, 29 

"A Pictorial Report on Applications 
of Computers," 11/1 (Jan.), 17 

"Pilot Traffic Detection System," 11/9 
(Sept.), 35 

Piore, Dr. Emanuel R., "I1~\1 Names Dr. 
Emanuel R. Piore," 11/7 (July), 25 

Piping, "Analysis of Piping Flexibil
ity," by Service Bureau Corp., 11/3 
(Mar.), 6B 

Pitney-Bowes, Inc., "New Document 
Sorter," 11/5 (May), 55 

Planes, "Self-Adj usting Automatic Pi
lot for Planes," 11/4 (Apr.), 9B 

Plato on l11iac, "Computer Teaching 
Machine Project: Plato on Illiac," 
by Donald L. Bitzer and Peter G. 
Braunfeld, 11/2 (Feb.), 16 

BI8 

Plotter, "Thirty-Inch Plotter for Com
puter Data," by Calif. Computer 
Products, Inc., 11/5 (May), 53 

"Plug-In Memory Array," by Syl vania 
Electric Products Inc., 11/2 (Feb.), 
24 

Poland, "American Computers -- A View 
from Poland," 11/10 (Oct.), 8 

Polaris: "First Polaris Computer De
livered," 11/9 (Sept.), 32; 

$15 Million Awarded Sperry for Po
laris Sub Navigation," 11/3 (Mar.), 
168; 

"Navigation Checkout Time to be Cut 
8ry/o -- Will Hike Polaris Readi
ness," 11/10 (Oct.), 33 

"Polaris Printer Contracts Awarded to 
Potter Ins t rument Compa ny," 11/3 
(Mar.), 15B 

"Polaris Production Uses Automation," 
11/5 (May), 52 

Poli tical strategy, "Computers and 
Political Strategy," by Peter Kugel, 
11/5 (May), 17 

Portable: "Race Track Uses Portable 
Computer," 11/2 (Feb.), 30; 

'~tudents Using Portable Analog 
Computers," by Case Institute of 
Technology, 11/9 (Sept.), 24 

"Portable Digital Computer for Bio
logical Studies," by Mnemotron 
Corp., 11/4 (Apr.), 38 

"Portable Mechanical Hand for Auto
mating Small Production," 11/10 
(Oct.), 24 

"Poseidon -- Fast Digital Unit," by 
Ferranti, Ltd., 11/2 (Feb.), 23 

"Post Office Mail-Sorter," 11/2 
(Feb.), 26 

Potter Instrument Co., Inc.: "New 
Perforated Tape Reader," 11/5 
(May), 58; 

"Polaris Printer Contracts Awarded 
to Potter Instrument Company," 
11/3 (Mar.), 15B; 

"Potter LP-600 High-Speed Printer," 
11/4 (Apr.), 4B ' 

"Pot ter Instrument Company Recei ves 
Contract," 11/2 (Feb.), 32 

"Potter Instrument Earnings Up 181% 
for First Quarter," 11/12 (Dec.), 
54 

"Potter LP-600 High-Speed Printer," 
by Potter Instrument Co., Inc., 11/4 
(Apr.), 4B 

"Pot ter Names Rudy to EDP Post," 11/5 
(May), 50 

"Potter Receives Over $1,000,000 Con
tract," 11/3' (Mar.), 16B 

Power: "How Much Power Do Computers 
'Provide?," by Edmund C. Berkeley, 
11/4 (Apr.), 18; 

"Steel Plant's Use of Power," 11/7 
(July), 21 

Power supply, "New Power Supply Cir
cuit Technique," by Atlas Controls, 
Inc., 11/1 (Jan.), 35 

Power unit, "TRW Computer Control Sys
tem for New TVA Power Unit," 11/4 
(Apr.), 7B 

Prediction: "Fall Election Predic
tions by NBC, C-E-I-R, and RCA," 
11/8 (A ug.), 29 ; 

"Straight Computer Prediction in 19 
Election Races," 11/12 (Dec.), 44 

"Preparation of New Computer Line De
presses Sperry Rand Profit," 11/9 
(Sept.), 36 

"President of Molecular Science Cor-

poration," 11/7 (July), 25 
"President, Vice President, 25 Direc

tors Nominated to Lead IEEE," 11/10 
(Oct.), 31 

Prices, "Burroughs Lowers Computer 
Prices," 11/10 (Oct.), 34 

Princeton, "EAI Appoints Director of 
Princeton Computat ion Center," 11/ 
12 (Dec.), 55 

Printed circuit: "Automatic Equipment 
for Drilling Printed Circuit 
Boards," by General Electric Co., 
11/4 (Apr.), IB; 

"Miniature Printed Circuit," by R G 
Circui ts Co., 11/8 (Aug.), 31 

Printer: "Analog Computer Controlling 
Color Film Printer," by The Pavelle 
Corp., 11/5 (May), 53; 

"Digital Numeric Printer," by Frank
lin Electronics, Inc., 11/10 
(Oct.), 26; 

"Overseas Field Service'for Anelex 
High Speed Printers," 11/9 (Sept.), 
31 ; 

"Polaris Printer Contracts Awarded 
to Potter Instrument Co. ," 11/3 
(Mar.), 15B; 

"Potter LP-600 High-Speed Printer," 
by Potter Instrument Co., Inc., 
11/4 (Apr.), 4B; 

"Telex T-3300 -- Data Systems Print
er," by Telex/Data Systems Divi
sion, 11/1 (Jan.), 33 

Printron, "Clary Announces New Prin
tron," by Clary Corp., 11/11 (Nov.), 
32 

"Problems of Education in Science and 
Engineering," by T. Keith Glennan, 
11/7 (July), 12 

Process control: "Inexpensive, Hybrid 
Analog-Digital Computer System for 
Process Control," by Elliott
Automation Ltd., 11/9 (Sept.), 23; 

"New On-Line Process Control Com
puters," by Westinghouse Electric 
Corp., 11/9 (Sept.), 23 

"Processing College Entrance and Other 
Examinations," 11/3 (Mar.), 98 

Production, "Portable Mechanical Hand 
for Automating Small Production," 
11/10 (Oct.), 24 

Production control, "Transcontinental 
Production Control and Data Process
ing," 11/9 (Sept.), 22 

Products and services, "Buyers' Guide 
-' for the Computer Field: Products 

and Services for Sale or Rent," 
11/6 (J une) , 45 

Products -- SEE: "New Products" 
"Program' Analyzer' ," by Applied Data 

Research, Inc., 11/1 (Jan.), 34 
"Program Automates Circuit Checkout," 

11/10 (Oct.), 28 
"Programmable Digital Clock Interval 

Timer," by Delco Radio Div., 11/11 
(Nov.), 34 

"Programmable Digital Trainers," by 
Control Logic, Inc., 11/10 (Oct.), 
27 

"Programmable LogiC Panels," by Con
trol Logic, Inc., 11/9 (Sept.), 28 

Programmed learning, "Teaching Machines 
and Programmed Learning -- Roster of 
Organizations and What They Are Do
ing," by Patrick J. McGovern, 11/2 
(Feb.), 33 

"Programming A Large Real-Time System," 
by Mark Koschmann and R.E. Moir, 11/ 
12 (Dec.), 20 
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Programming: "CLEAR -- Honeywell 290 
Programming System," 11/4 (Apr.), 
9B; 

"DRI and DART New Programming Sys
terns," 11/12 (Dec.), 56; 

"Easy, Honeywell 400 Programming 
Aid," 11/3 (Mar.), 18B; 

"High School Programming Course -
Assessment Two Years Later," by 
Marvin M. Wofsey, 11/7 (July), 30; 

"Linear Programming Now Available 
with G-20," 11/3 (Ma r J, 18B; 

"Summer Research Training Institute 
in Heuristic Programming," by 
Paul Armer, 11/3 (Mar.), 8 

Programming languages, "Different 
Programming Languages Within the 
Same Job: IBJOB Processor," 11/8 
(Aug.), 32 

Programs: "A LCO M , EXECUTIVE, and 
PERT Programs for Bendix G-20," 
11/8 (Aug J, 32; 

"Autospot and Automap -- Numerical 
Control Programs," 11/9 (Sept.), 
29; 

"Four Computer Programs Developed 
to Speed Design of Lenses," 11/10 
(Oct.), 28 

"Proposal -- War Safety Control," by 
Howard G. Kurtz, (from A Report on 
.... Computers and War Safety Con
trol) , 11/1 (Jan.), 8 

Psychiatric diagnosis, "Computer 
Technology an Aid to Psychiatric 
D iagnos is," 11/10 (Oct.), 21 

Psychological testing, "Computer
Controlled Laboratory for Psycho
logical Testing," 11/1 (Jan.), 26 

Public health, "H-400 EDP System for 
Public Health Applications," 11/5 
(May), 46 

"Publications," (in Across the Editor's 
Desk), 11/5 (May), 50 

"Publishers' Service Bureau Installs 
IBM 1401 Computer,'~ 11/10 (Oct.), 
30 

Publishing, "Classified Advertising 
Publishing by Computer," 11/4 (Apr.), 
lOB 

"Pulse Counter with a Memory,n by 
General Electric, 11/10 (Oct.), 26 

Punch cards, "Automatic Error Correc
tion When Punching Punch Cards," by 
Intern. Bus. Mach. Corp., 11/4 
(Apr.), 2B 

Punc.h and reader units, "Low-Cost 
Punch and Reader Units," by Royal 
McBee Corp., 11/5 (May), 56 

"Punched Card Computer," by Burroughs 
Corp., 11/10 (Oct.), 24 

"Punched Card to Punched Tape Con
verter," by Electronic Datacouplers, 
Inc., 11/2 (Feb.), 24 

Punched cards: "French Housewives 
Shop with Punched Cards," 11/4 
(Apr.), lOB; . 

"Self-contained Punched-Card Ac
counting Machine," by Univac 
Division of Sperry Rand, 11/9 
(Sept.), 26 

Punched tape: "Equipment Performance 
Recorder Produces Punched Tape," 
by All American Engineering Co., 
11/11 (Nov.), 33; 

"New Punched Tape Reader," by N. V . 
Electrologica, 11/11 (Nov.), 32; 

"Photocell Punched Tape Reader," 
by Rheem Manufacturing Co., 11/3 
(Mar.), llBi 

"Punched Card to Punched Tape Con
verter," by Electronic Datacoup
lers, Inc., 11/2 (Feb.), 24 

"Punched Tape and Reader Equipment," 
by Royal McBee Corp., 11/9 (Sept.), 
27 

Pushbutton Control, "Electronic Ana
log Computcr with Central Pushbut
ton Control and Monitoring," by 
Applied Dynamics, Inc., 11/10 
(Oct J, 24 

Puzzle book, "New Puzzle Book Avail
able," 11/10 (Oct.), 42 

R: "Race Track Uses Portable Com
puter," 11/2 (Feb.), 30 

"Radiation-Resistant Computer," by 
Federal Systems Div., 11/4 (Apr.), 
30 

Radiation the:rapy, "New Computer Tech
niques Range from Crime Solution to 
Planning Radiation Therapy," 11/12 
(Dec J, 45 

"Radical New Computer With Subminia
turized Multiple Circuits," by 
Fairchild Semiconductor, 11/7 (July), 
19 

Radio Corp. of America: "Building 
Construction and Operating Costs 
Calculated by RCA 501 Data Sys
tem," 11/1 (Jan.), 26; 

"The Current Status of RCA Electron
ic Data Process ing," 11/3 (Mar J , 
19B; 

"Fall Election Predictions by NOC, 
C-E-I-R, and RCA," 11/8 (Aug.), 
29' 

"GOp'National Committee Uses RCA 
Computer Center," 11/11 (Nov.), 
24; 

"Industrial Control Equipmcnt Agrcc
ment Bctwccn Foxboro Co. and RCA," 
11/4 (AprJ, 13U; 

"Ncw 'Microfcrritc' Tcchnology," 11/ 
9 (Scpt.), 25; 

"New Newspaper Typesetting Technique 
Uses RCA 301 System," 11/11 (Nov.), 
22; 

"New Tiny High-Speed Magnetic-Reed 
Switch," 11/8 (Aug.), 31; 

"16, ODD-Word Memory Uni t," 11/2 
(Feb.), 24; 

"Solid Ceramic Circuits," 11/3 
(Mar.), 13B; 

"University of Miami Computer Han
dles Student Registration, Budget 
Accounting, Medical Statistics, 
Fisheries Data, Etc.," 11/3 (Mar.), 
7B 

"RCA Sales Set Six Month Record," 11/ 
·9 (Sept.), 36 

"Radio Frequency Interference Study 
to Use New Univac Computer," 11/9 
(Sept.), 32 

"Railroad Freight Car Utilization: 
Million-Dollar Study at Battelle 
Institute," 11/4 (Apr.), 6B 

RAMPS, "C-E-I-R Announces RAMPS -
New Management Technique," 11/9 
(Sept.) , 30 

"Ratio Computer For Finding Length of 
Red-Hot Steel Beams," by Navigation 
Computer Corp., 11/8 (Aug.), 31 

Raytheon Co.: "Model AD-IDA Analog
to-Digital Converter," 11/2 (Feb.), 
22; 

"The Standard Register Co. -- Ray
theon Co.," 11/3 (Mar.), 20B 

Reader equipment, "Punched Tape and 
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Reader Equipment," by Royal McBee 
Corp., 11/9 (Sept.), 27 

Reader/Handler, "Block-Tape Reader! 
Handler with Isolated Contacts," by 
Chalco Engineering Co., 11/9 (Sept.), 
27 

Reader units, "Low-Cost Punch and Read
er Units," by Royal McBee Corp., 
11/5 (May), 56 

"Readcrs' and Editor's Forum": 11/1 
(Jan.), 45; 11/2 (Feb.), 44; 11/3 
(Mar.), 6; 11/4 (Apr.), 29; 11/5 
(May), 6; 11/7 (July), 6; 11/9 
(Sept.), 6; 11/10 (Oct.), 8; 11/12 
(Dec.), 6 

Real-time system, "Programming a Large 
Real-Time System," by Mark Koschmann 
and R.E. Moir, 11/12 (Dec.), 20 

Recognition equipment, "New Company 
Makes Optical Character Recognition 
.Equipment," 11/2 (Feb.), 21 

Recomp III, "New Interpretive Routine 
for the Recomp III Computer," 11/1 
(Jan.), 27 

Recorder: "Equipment Performance Re
corder Produces Punched Tape," by 
All American Engineering Co., 11/ 
11 (Nov.), 33; 

"High-Speed Digital Data Recorder," 
by Perkin-Elmer Corporation, 11/5 
(May), 54 

Recording system, "s-c 4020 High-Speed 
Computer Recording System Installed 
at Jet Propulsion Laboratory," 11/9 
(Sept.), 32 

Refinery, "New Computermat Established 
at Los Angeles Rcfinery," 11/11 
(Nov.), 37 

"Hefueling Control System Installed at 
O'Hare Airport," 11/7 (July), 10 

Hegistration, "University of Miami 
Computer Handles Student Hcgistra
tion, Uudgct Accounting, Mcdical 
Statistics, Fishcrics Data, Etc.," 
by Radio Corp. of America, 11/3 
(Mar.), 7B 

"Relay with Magnetic Memory," by Auto
matic Electric Co., 11/4 (Apr.), 2B 

"Reliability Record," by Phyllis Hug
gins, 11/2 (Feb.), 44 

Remington Rand Univac: "Disc File 
Unit Expands Memory of Two Univac 
Computers," 11/2 (Feb.), 25; 

"New Univac Optical Scanning Punch," 
11/3 (Mar.), 12B 

Research: "Analog Computing Technique 
Simplifies Research on Effects of 
Drugs," 11/5 (May), 61; 

"Automation in Legal Research," 11/ 
2 (Feb.), 28; 

"Computer Sciences Laboratory for 
Education and Research," 11/9 
(Sept J, 34; 

"First Research Contract of U.S. 
Arms Control and Disarmament Agency 
to Bendix Corp.," 11/4 (Apr.), 24; 

"German Nuclear Research Firm In
stalls Large-Scale Analog Computer 
System," 11/5 (May), 46; 

"IBM to Establish Research Laboratory 
in Japan," 11/8 (Aug J, 24; 

"Mining Research Center to Install 
Computer," 11/8 (AugJ, 25; 

"National Science Foundation Grant 
for Indexing Research," 11/2 (Feb,), 
32; 

"Summer Research Training Institute 
in Heuristic Programming," by Paul 
Armer, 11/3 (Mar.), 8 
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Reservation system, "Airline ~eserva- Francisco, May 1-3, 1962," 11/4 Ship, "Two Console Panels Equal 12 
tion System for Ozark Air Lines," (Apr.), 30; Men in the Engine Room for Auto-
11/3 (Mar.), 16B "Statistical Tabulating Corp. in San mated Ship," 11/4 (Apr.), 8B 

"Retail Chain Uses NCR 390," 11/7 Francisco Installs IBM 1400 Sys- Ships: "Merchant Ships Steered by 
(July), 24 tems," 11/3 (Mar.), 15B Computer," 11/11 (Nov.) ,24; 

Retailing, "Automation in Retailing," Santarelli, P.F., "Data Processing as "Tracking Ships by Electronic Corn-
11/3 (Mar.), 8B a Universal Approach to Cataloging puter," by Thomas A. Throop, 11/ 

Retrieval system, "Document-Image Parts," 11/5 (May), 12 9 (Sept.), 12 
Retrieval System," by Electronics Satelli te: ('Analog Computer Simulates "Signal Corps Awards $5-Million Con-
Corp. of America, 11/9 (Sept.1, 28 Satellitb Temperatures," 11/10 tract for Satellite Communication," 

Retrieval unit, "ASTM Buys Te/matrex (Oct.), 22; 11/7 (July), 28 
Retrieval Unit," 11/8 (Aug.), 27 "Antenna for Communication Satellite," "The Significance of Computer Invest-

R G Circuits Co., "Miniature Printed 11/1 (Jan.), 1,45; ment Decisions," by Robert B. Curry, 
Circui t," 11/8 (Aug.), 31 "Signal Corps Awards $5-Million Con- 11/9 (Sept.), 8 

Rheem Manufacturing Co.: "Photocell tract for Satelli te Communication," "Singer Offers Transistorized Memory 
PunChed Tape Reader," 11/3 (Mar.), 11/7 (July), ':28; System," by HRB-Singer, Inc., 11/9 
llB; "U.S. Army's Satellite Communications (Sept.), 25 

"Shaft-to-Digital Converter," 11/5 Program," 11/2 (Feb.), 29 "Single Interpretive System From Three 
(May), 53 ''.Satellite Communication Experiment," Languages," 11/8 (Aug.), 28 

"Robert Hall Will Lease Honeywell 11/10 (Oct.), 21 "Six Banks Unite to Automate Paper-
800 Computer," 11/1 (Jan.), 31 "Satellite Control Contract," 11/8 work," 11/11 (Nov.), 23 

"Robot Becomes Popular Greenwich (Aug.)-, 28 "16,000-Word Memory Unit," by Radio 
Village Artist," by Patrick J. "Satellite Tracking Station," 11/2 Corp. of America, 11/2 (Feb.), 24 
McGovern, 11/9 (Sept.), 6 (Feb.), 28 SJCC: "Call for Papers for 63 SJCC," 

Robot, "Subsidiary Formed to Produce "Savings Bank in Newark, N.J., Expands 11/10 (Oct.), 42; 
a General Purpose Robot," 11/12 EDP Installation," 11/1 (Jan.), 28 "List of Exhibitors at the 1962 
(Dec.), 49 "S-C 4020 High-Speed Computer Recording Spring Joint Computer Conference," 

"Robots -- Roster of Organizations," System Installed at Jet Propulsion 11/5 (May), 27; 
11/6 (June), 108 Laboratory," 11/9 (Sept.), 32 "Sessions of the Spring_Joint Computer 

"Rome, N.Y., Air Development Center Scanners: "American Oil Orders Two Conference, San FranCisco, May 1-3, 
Gets Two Special-Purpose Computers," More Farrington Scanners," 11/12 1962," 11/4 (Apr.), 30 
11/7 (July), 17 (Dec.), 53; Skolnick, Raymond R., "New Patents," 

Roosevelt, Mrs. Eleanor, "War Safety "Analog Computer Controls Electronic -- SEE: New Patents 
Control -- Comments, V," 11/4 (Apr.), Color Scanner," by Electronic As- Skydiving, "Computer Scores World Sky-
25 sociates, Inc., 11/11 (Nov.), 31; diving Championships," 11/9 (Sept.), 

"Roster of Computer Associations," "Handwritten Numerals Recognized by 1, 6 
11/6 (June), 152 New IBM Scanner," 11/8 (Aug.), 1, Smallwood, Richard D., "A Decision 

Roster, "Computer Users Groups -- 17 Structure for Computer-Based Teach-
Roster," 11/6 (June), 155 Scanning punch, "New Univac Optical ing Machines," 11/2 (Feb.), 9 

"Roster of Organizations in the Compu- Scanning Punch," by Remington Rand "Smith Named Vice President Marketing 
terField," 11/6 (June), 10 Univac, 11/3 (Mar.), 12B forHoneywellEDP," 11/10 (Oct.), 31 

Roster of organizations: "Robots -- "Schmitt Trigger Module," by Scientific Smith, William H., "Automatic Data 
Roster of Organizations," 11/6 Data Systems, Inc .. , 11/10 (Oct.), 27 ProceSSing In the Internal Revenue 
(Jun~, 108; Scientific Data Systems, Inc.: "Schmitt Service," 11/10 (Oct.), 10 

"Teaching Machines and Programmed Trigger Module," 11/10 (Oct.), 27; "SNAP -- A New Numerical Control Pro-
Learning -- Roster of Organiza- "Two Fast, Low Cost Digital Compu- gram," 11/12 (Dec.), 56 
tions and What They Are Doing," ters," 11/9 (Sept.), 23 "Social Security Communications Net-
by Patrick J. McGovern, 11/2 "Scoring the 1964 Olympic Winter Games," work," 11/3 (Mar.), 8B 
(Feb.), 33 11/3 (Mar.), 5B - Software: "Computer Consulting Ser-

"Roster of School, College, and Uni- "The Scott Award -- 1961," 11/1 (Jan.), vices and Software Packages Pro-
versity Computer Centers," 11/6 (June), 36 vided by New Firm," 11/12 (Dec.), 
145 '" Second-Genera t i on' Computer f or I n- 49; ." 

Roumanian, "Half Million Pound Contract surance Company," 11/11 (Nov.), 36 "New Software Company," 11/9 (Sept.), 
for Roumanian Automation," 11/8 "Second Mass Memory Device Delivered 31 
(Aug.), 27 to Aeronutronic Division," 11/12 "Software News" (in Across the Editor's 

"Round-Up {)f Marketing News," 11/8 (Dec.), 48 Desk): 11/1 (Jan.), 27; 11/3 (Mar.), 
(Aug.), 36 "Second Tab Card Firm Sues IBM." 11/12 18B; 11/4 (Apr.), 9B; 11/8 (Aug.), 

Royal McBee: "General Precision Com- (Dec.), 54 32; 11/9 (Sept.), 29; 11/10 (Oct.), 
pletes Purchase of Royal McBee "Secret Service Puts Electronic Eye on 27; 11/12 (Dec.), 55 
Interest in Computer Company," Forgers," 11/5 (May), 61 "Solid Ceramic Circuits," by Radio 
11/5 (May), 40; "Selective Tape Listing of Magnetically Corp. of America, 11/3 (Mar.), 13B 

"Low-Cost Punch and Reader Units," Sorted Checks," by Intern. Bus. Mach. Solid.,..state computer, "Edison Volta 
11/5 (May), 56; Corp., 11/7 (July), 20 in Italy to Receive 500th Univac 

"PuncheirTape and Reader Equip!l1ent," "Self-Adj usting Automatic Pilot for Solid-State Computer," 11/7 (July), 
" 11/9 (Sept.), 27 -- Planes," 11/4 (Apr.), 9B 18 

"Royal McBee Chooses Overseas Chief," "Self-Contained Punched-Card Accounting "Solid-State System for Natural Gas 
11/1 (Jan.), 36 Machine," by Univac Div. of Sperry Control," 11/4 (Apr.), 4B 

Rudy, "Potter Names Rudy to EDP Post," Rand Corp., 11/9 (Sept.), 26 "Solid State Voltage to Frequency Con-
11/5 (May), 50 "Sequence Stacker," by The Standard verter," by V idar Corp., 11/11 (Nov.), 

"Ryan Named President, Benson Elected Register Co., 11/2 (Feb,), 22 34 
Board Chairman," 11/8 (Aug .r, 26 Service Bureau Corp., "Analysis of "Some Novel Applications of Computers," 

Piping Flexibility," 11/3 (Mar.), 7B 11/3 (Mar.), IB 
~: SABE Data Processor, "Appointed to 

Editorship of SABE Data Processor," 
11/9 (Sept.), 34 

"Sessions of the Spring Joint Computer Sonic Memory Corp., "Magnetostrictive 
Conference, San Francisco, May 1-3, Delay Line," 11/11 (Nov.), 34 
1962," 11/4 (Apr.), 30 Sorter, "New Document Sorter," by 

"San Francisco Attacks Traffic Puzz Ie," 
11/7 (July), 2t1 

San Francisco: "Sess ions of the Spring 
Joint Computer Conference, San 

D20 

"Shaft-to-Digitai Converter," by Rheem Pitney-Bowes, Inc., 11/5 (May), 55 
Manufacturing Co., 11/5 (May), 53 So. Africa, "Netherlands Bank will 

"Sherwood Receives Award," 11/12 (Dec,), Install First NCR 315 Computer in 
55 South Africa,-" 11/11 (Nov.), 35 
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"Southland Electronics Leaders Named 
to Direct 'Wescon'," 11/1 (Jan.), 36 

Soviet, "Computers in Soviet Economic 
Planning," by Patrick J. McGovern, 
11/9 (Sept.), 38 

Space: "Computer for Space Launching 
Vehicle," 11/8 (Aug.), 25; 

"lB-Pound Computer for Space," by 
Minneapolis-Honeywell Regulator 
Co., 11/7 (July), 19; 

'~n Electronic Data Processing Glos
sary For the Space Age," by T. 
Tancer, 11/4 (Apr.), 29; 

"Hybrid Computer 'lRICE' to Speed 
Space Program," 11/4 (Apr.)', 4B; 

"Long-Lived Computer for Space;" 
11/3 (Mar.), 1, 6 

"Space and Moon Exploration," 11/3 
(Mar.), 8B 

"Spaceborne Computer Conference -
Call for Papers," byR. A. Kudlich, 
11/4 (Apr.), 30 

"'Spacetrack' Computer," 11/2 (Feb.), 
27 

Spaulding, "Bendix G-15 Users Group 
Elects Spaulding President," 11/12 
(Dec.), 55 

Special-purpose computers: "Rome, 
N.Y., Air Development Center Gets 
Two Special-Purpose Computers," 
11/7 (July), 17; 

"Survey of Special Purpose Computers 
and Data Processors ," by Neil Mac
donald, 11/6 (June), 132 

"Special Purpose Tape Translator," by 
McDonnell Aircraft Corp., 11/1 (Jan.), 
34 

"The Spectrum of Information Proces
sing.~ by A. Walther 9 11/10 (Oct.)938 

Sperry Gyroscope of Canada, Ltd., "In
sertion', of Components to be Auto
mated, It 11/2 (Feb.), 24 

"Sperry Rand Earnings Drop," 11/12 
(Dec.), 54 

"The Spread of Computers," 11/7 (July), 
6 

'Sprecht Deutsch', "Honeywell 800 
'Sprecht Deutsch' ,It 11/10 (Oct.), 28 

SRDS-DATA, Inc., "Head of Data Proces
sing for SRDS-DATA, Inc.," 11/9 
(Sept.), 34 

"A Standard Computer Language for De
fense Department," 11/5 .(May) , 50 

"The Standard Register Co. -- Raytheon 
Co. ," 11/3 (Mar.), 20B 

The Standard Register Company, "Se
quence Stacker," 11/2 (Feb,), 22 

Stanford Univ., "Burroughs B5000 for 
Stanford University," 11/2 (Feb.), 
32 . 

"Statistical Tabulating Corp. in San 
Francisco Installs IBM 1400 Systems," 
11/3 (Mar.), 15B 

Statland, Norman, "Computer Marketing 
Trends -- Some Comments," 11/2 (Feb.), 
18 . 

"STATUS, A New Computer Program," 11/ 
9 (Sept.), 30 

Steel, "Automatic Steel Analyzing Sys
tem of Bethlehem Steel," 11/5 (May), 
52 

"Steel Plant's Use of Power," 11/7 
(July), 21 

Stennis, Senator John, "War Safety 
Control -- Comments, IV," 11/4 (Apr.), 
25 

Stern, Mark E., "The Catalytic Power 
of Business-Decision Gaming In Teach
ing Management Science," 11/11 (Nov.), 
12 

"Stock Control on 30,000 Items for an 
Electronics Distributor," 11/3 (Mar.), 
5B 

Storage unit, "Maryland Firm Offers 10-
Line Storage Unit," by Advanced Re
search Associates, Inc., 11/9 (Sept.), 
28 

"Store Operation Being 'Computerized'," 
11/7 (July), 24 

"Straight Computer Prediction in 19 
Election Races," 11/12 (Dec.), 44 

"Student Working with Computer-Con
trolled Teaching Machine," 11/2 
(Feb.), 1, 44 

Students, "Connecticut Students Intro
duced to Computers," 11/2 (Feb.), 29 

"Students Using Portable Analog Compu
ters," by Case Inst. of Tech., 11/9 
(Sept.), 24 

"Study Prepares Medical Data for Com
puter," 11/10 (Oct.), 22 

"Study Prevention of Mid-Air Colli
sions," 11/8 (Aug.), 27 

"Subsidiary Formed to Produce a General 
Purpose Robot," 11/12 (Dec.), 49 

"Sui t Against Computer Dynamics Cor
poration Dismissed," 11/3 (Mar.), 20B 

Suit, "C-E-I-R Wins on Appeal in Suit 
Against Former Employees," 11/9 
(Sept.), 36 

"Summer Research Training Institute in 
Heuristic Programming," by Paul Armer, 
11/3 (Mar.), 8 

Survey, "A Computer Market Survey: The 
Banking Industry," 11/10 (Oct.), 14 

"Survey of Commercial Analog Computers," 
by Neil Macdonald, 11/6 (June), 130 

"Survey of Computing Services," 11/6 
(June), 96 

"Survey of Consulting Services," 11/6 
(June), 104 

"Survey of Specia 1 Purpose Computers 
and Data Processors," uy Neil Mac
donald, 11/6 (June), 132 

Switch, "New Tiny High-Speed Magnetic
Reed Switch," by Radio Corp. of 
America, 11/8 (Aug.), 31 

Switching center, "Automatic Telex 
Switching Center," 11/11 (Nov.), 24 

Sylvania Electric Products Inc., 
"PI ug-In Memory Array," 11/2 (Feb.), 
24 

"Sylvania Receives 'Zmar' $28 Million 
Contract," 11/3 (Mar.), 15B 

"Sylvania's Waltham Labs -- Air Force 
Award," 11/1 (Jan.), 32 

"Syracuse University's Computing Center 
Orders IBM 7070," 11/1 (Jan.), 31 

"System Consultant Group Formed," 11/ 
1 (Jan.), 30 

T: Tab card firm, "Second Tab Card 
Firm Sues IBM," 11/12 (Dec.), 54 

"TAC - Transistorized Automatic Con
trol," by Dale's Associates, 11/1 
(Jan.), 33 

Tacoma: "CDC Delivers 8000 Control 
System to Tacoma~ Washington," 11/ 
12 (Dec.), 48; 

"Computer Banking System Installed 
in Tacoma, Washington," 11/1 (Jan.), 
28 

"Tactical Air Operations Center," 11/3 
(Mar.), lOB 

Tancer, T., "An Electronic Data Pro
cessing Glossary For the Space Age," 
11/4 (Apr.), 29 

Tape, "New Spli tRee 1 to Ease Handling 
of Tape," by Digitron~cs Corp., 11/ 
11 (Nov.), 33 
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Tape conversion, "Typesetter Tape Con
vers ion Service," 11/9 (Sept.), 34 

"Tape Drives for Honeywell," by Honey
well Electronic Data Processing, 11/ 
9 (Sept.), 26 

Tape perforator, "New High-Speed Tape 
Perforator," by Anadex Instruments, 
Inc., 11/2 (Feb,), 24; 11/5 (May); 54 

Tape reader: "New Perforated Tape 
Reader," by Potter Instrument Com
pany, Inc., 11/5 (May), 58; 

"New Punched Tape Reader," by N.V. 
Electrologica, 11/11 (Nov.), 32; 

"Photocell Punched Tape Reader," by 
Rheem Manufacturing Co., 11/3 
(Mar.), llB 

"Tape Testing Center for 19 Eastern 
States," 11/12 (Dec.), 49 

Tape translator, "Special Purpose Tape 
Translator," by McDonnell Aircraft 
Corp., 11/1 (Jan.), 34 

Tape unit, "New Computer Tape Unit," 
by Datamec Corporation, 11/10 (Oct.), 
26 

"Target Intercept Computer," 11/9 
(Sept.), 22 

Tax records, "Honeywell 800 to Hold 
Tax Records," 11/9 (Sept.), 32 

"Teaching by Long-Playing Record," 
11/5 (May), 50 

Teaching machine: "Military Computer 
Operators Trained with Teaching 
Machine," 11/12 (Dec.), 53; 

"Computer Teaching Machine Project: 
Plato on Uliac,".by Donald L. 
Bitzer and Peter G. Braunfeld, 11/ 
2 (Feb.), 16; 

"1\ Decision Structure for Computer
Based Teaching Machines," by 
I!ichard D. Smallwood, 11/2 (Feb.), 
9; 

"Digital Computer Teaching Device," 
by Dynatech Corp., 11/3 (Mar.), 12B; 

"Student Working With Computer-Con
trolled Teaching Machine," 11/2 
(Feb.), 1, 44 

"Teaching Machines" (in Across The 
Editor's Desk): 11/5 (May), 50; 11/ 
12 (Dec.), 53 

"Teaching Machines and Programmed Learn
ing -- ~oster of Organizations and 
What They Are DOing," by Patrick J. 
McGovern, 11/2 (Feb.), 33 

"Technical Operations, Inc. Acquire 
Beckman and Whitley, Inc.," 11/2 
(Feb.), 21 

"Tech/Ops Establishes 'Corporate Fel
lowships' ," 11/4 (Apr.), 13B 

"Telecomputing Gets IBM Contract for 
Titan Data Systems," 11/12 (Dec.), 52 

Telephone: "Automatic Buying via Tele
phone Data Transmission," 11/4 
(Apr.), lOB; 

"Automatic Telephone Exchange," 11/ 
10 (Oct.), 23; 

"Written Messages by Telephone," 11/ 
3 (Mar.), 12B 

"Telephone Switching System Diagnoses 
Own Failures," 11/10 (Oct.), 23 

"Teleregister Names Executives," 11/ 
11 (Nov.), 37 

Telex, "I\utomatic Telex Switching Cen
ter," 11/11 (Nov.), :!,l 

"Telex Mass Memory System," by Telex/ 
Data Systems Div., 11/1 (Jan.), 35 

"Telex T-3300 -- Data Systems Printer," 
by Telex/Data Systems Div., 11/1 
(Jan.), 33 

Telstar: "Computer Communication Via 
Telstar," 11/11 (Nov.), 1,43; 
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"Memory Units for Telstar System," Translation: "Center for Translation 
by Di/An Controls, Inc., 11/2 of Computer Languages," 11/5 
(Feb.), 23 (May), 62; 

"The Telstar-Computer Data Honeymoon," "Machine Translation Study Contract 
11/12 (Dec.), 47 to TRW," 11/1 (Jan.), 32 

"Temperature Transducer for IDP," by Translator, "Computer 'Translator' 
Winsco Instruments & Controls Co., for Atlantic Missile Range," by 
11/9 (Sept.), 29 Ortronix, Inc., 11/4 (Apr.), 3B 

Tempo Instrument Inc., "Miniature TRICE, "Hybrid Computer 'TRICE' to 
Magnetostricti ve Delay Line," 11/ Speed Space Program" 11/4 (Apr.), 4B 
10 (Oct.), 27 Tripp, Ralph H., "Computers and War 

M. ten Bosch, Inc., "Altitude Control Safety Control -- Comments," 11/1 
System," 11/5 (May), 53 (Jan.), 43 

"10 Millisecond Magnetostrictive De- TR-lO computers, "U.S. Naval Academy 
lay Line," by Deltime Inc., 11/5 Busy 6 'ffi-1O Computers," 11/12 (Dec.), 
(May), 56 53 

"Terrain-Avoidance Computer Contracts Trust accounting, "To Use Computer in 
for About $16.9 Million," 11/4 (Apr.), Trust Accounting," 11/11 (Nov.), 23 
7B "TRW Computer Control System for New 

Texas, "Arkansas and Texas in' the Next TVA Power Unit," 11/4 (Apr.), 7B 
Room to Connecticut," 11/3 (Mar.), "'ffiW Computer Control System for Pe-
l4B troleum Chemicals, Inc.," 11/5 

"34 Awards to IBM Staff Inventors," (May), 46 . 
11/3. (Mar.), l7B TRW digital computer system, "Japanese 

"Thirty-Inch Plotter for Computer Data," Ultra-Modern Cement Plant to be Con-
by California Computer Products, trolled by TRW Digital Computer Sys-
Inc., 11/5 (May), 53 tem," 11/5 (May), 52 

Thompson Ramo Wooldridge: "II. First "TRW Has New General Manager," 11/12 
Quarter of Computer Orders for (Dec.), 55 
Thompson Ramo Wooldridge Exceeded TRW, "Machine Translation Study Con-
All of 1961," (in Round-Up of tract to TRW," 11/1 (Jan.), 32 
Marketing News), 11/8 (Aug.), 37; "TRW Sales Rise Sharply," 11/9 (Sept.), 

"New High-Speed Digital Control ColJl-oo 36 
puter," 11/5 (May), 58 "'ffiW-530 Stored Logic Computer," by 

"Three G-20's Installed in Japan, TRW Computers Co., 11/1 (Jan.), 33 
Italy," 11/7 (July), 17 "TV-Compatible Display System," by A. 

"Three-in-one Card Punch," by Intern. B. Dick Co., 11/10 (Oct.), 25 
Bus. Mach. Corp., 11/9 (Sept.), 27 TVA, "TRW Computer Control System for 

Throop, Thomas A.: "Tracking Ships New TVA Power Unit," 11/4 (Apr.), 7B 
by Electronic Computer," 11/9 "Two Computer Centers Linked by Martin," 
(Sept.), 12; 11/12 (Dec.), 56 

"The Univac Plays Bridge," 11/3 "Two Console Panels Equal 12 Men in the 
(Mar.), 3B Engine Room for Automated Ship," 11/ 

"H.W. Thue Promoted to Vice PreSident," 4 (Apr.), 8B 
11/5 (May), 50 "Two Electronic Companies to Combine," 

"Tiros Weather Observation and Compu- 11/3 (Mar.), 20B 
ters," 11/7 (July), 11 "Two Fast, Low Cost Digital Computers," 

Titan data systems, "Telecomputing by Scientific Data Systems, Inc., 
Gets IBM Contract for Titan Data 11/9 (Sept.), 23 
Systems," 11/12 (Dec.), 52 "T¥lO Locations Changed for JCC's - One 

"To Use Computer in Trust Accounting," Cancelled," 11/10 (Oct.), 42 
11/11 (Nov.), 23 "2-Megacycle Digital Modules," by De-

Tokyo, "Litton Industries Signs with cisional Control Associates, Inc., 
Two Tokyo Companies," 11/10 (Oct.), 11/7 (July), 19 
29 "Two Philadelphia Data Processing 

Tory II-C reactor, "New Analog Compu- Firms Merge," 11/3 (Mar.), 20B 
ter for 'Tory II-C Reactor," 11/2 "Two Univac 490 Systems for Eastern 
(Feb,), 31 Air Lines," 11/2 (Feb.), 27 

Toshiba, Ltd., "Beckman-Toshiba, Ltd., "Two Vice Presidents Appointed at 
Agreement," 11/4 (Apr.), l3B Univac," 11/10 (Oct.), 31 

"Total Operations Procedures System TWX, ''Datacom for Dial TWX Service," 
-- TOPS," 11/2 (Feb.), 27 by Automatic Electric Co., 11/5 

"Tracking Ships by Elcc'tronic Computer," (May), 56 
by Thomas A. Throop, 11/9 (Sept.), 12 "Typesetter Tape Conversion Service," 

Trademarks, "Computer to Search Inter- 11/9 (Sept.), 34 
national Trademarks," 11/7 (July), 26 Typesetting, "New Newspaper Typesetting 

Traffic: "City Traffic Simulated by Technique Uses RCA 301 System," 11/ 
Computer," by National Bureau of 11 (Nov.), 22 
Standards, 11/5 (May), 23; Typewriter, "New Automatic Typewriter," 

"Digital Computer to Control Los by Dura Business Machines, Inc., 11/ 
Angeles Traffic," 11/4 (Apr.), lOB; 1 (Jan.), 34 

"Pilot Traffic Detection System," 
11/9 (Sept.), 35; 

"San Francisco Attacks Traffic Puz
zle," 11/7 (July), 24 

"Transatlantic Service for Computer 
Users," 11/10 (Oct.), 22' 

"Transcontinental Production Control 
and Data Processing," 11/9 (Sept.), 22 

U: "UCLA to Have Medical Computer Cen
ter," 11/11 (Nov.), 36 

"Union Dime Goes 'On-Line'," 11/12 
(Dec.), 46 

"Union Square Savings Automates with 
Two Desk-Size Computers," 11/7 (July), 
18 

U.S. Air Force: "ITT 7300 Automatic 
Data Exchange System Ordered by 
the U.S. Air Force," 11/7 (July), 
27; . 

"Librascope Receives Contract' from 
U.S. Air Force," 11/10 (Oct.), 33 

"USAF Scientific Advisory Board Member 
Named," 11/10 (Oct.), 32 ' 

"u. S. Army's Satellite Communications 
Program," 11/2 (Feb.), 29 

"USC Dedicates Computer Sciences 
Laboratory," 11/4 (Apr.), l2B 

U.S. Department of Agriculture, "Auto
mation for U.S. Department of Agri
culture," 11/2 (Feb.), 29 

"U.S. Naval Academy BI:lYs 6 TR-lO Com
puters," 11/12 (Dec.), 53 

"U.S. Navy Installs G-E 225," 11/12 
(Dec.) " 48 

U.S. Post Office, "C-E-I-R Sampling 
Letter Characteristics for U.S. 
Post Office," 11/12 (Dec.), 52 

U. S. Signa 1 Corps, "A na 1 og Computer 
System for U.S. Signal Corps., by 
Electronic Associates, Inc., 11/9 
(Sept.), 24 

"The U.S.S.R. Has 'People Problems' 
in the Use of Computers, Too," 11/ 
9 (Sept.), 7 

"U.S. State Department Orders Auto
matic Data System," 11/2 (Feb,), 32 

U.S. Steel Corp., "Integrated Informa
tion Systems for Division of U.S. 
Steel Corp.," 11/4 (Apr.), 6B 

U.S. Trade Mission, "Automation Rep
resentative for U.S. Trade Mission 
to Italy," 11/12 (Dec.), 55 

Univac: "Authority on Computer Soft
ware Becomes Director of Systems 
Programming for Univac," 11/7 
(July), 25; 

"Edison Volta in Italy to Receive 
500th Univac Solid-State Computer," 
11/7 (July), 18; 

"Football Contest Entries Judged by 
Univac Computer," 11/1 (Jan.), 26; 

"Radio Frequency Interference Study 
to Use New Univac Computer," 11/ 
9 (Sept.), 32; 

"Two Vice Presidents Appointed at 
Univac," 11/10 (Oct.), 31 

"Univac Computer Serves Southeast 
Texas Industry," 11/9 (Sept.), 32 

Uni vac D i v., Sperry Rand Corp., "New 
Computer Announced for Teaching Data 
Processing Techniques," 11/9 (Sept.), 
24 

Univac Div. of Sperry Rand Corp., "Self
Contained Punched Card Accounting 
Machine," 11/9 (Sept.), 26 

"The Univac Plays Bridge," by Thomas 
A. Throop .. 11/3 (Mar.), 3B 

"Univac Receives Orders for Univac 1004 
Card Processor," 11/12 (Dec.), 52 

"Univac Ships First of New Computers," 
11/11 (Nov.), 36 

"Univac Solid-State II Computer Deli vered 
to General Motors," 11/10 (Oct.), 29 

"Uni vac 1107 Thin-Film Memory Computer," 
by Univac Div., Sperry Rand Corp., 
11/9 (Sept.), 23 

"Univac 1107·~hin-Film Memory," 11/11 
(Nov.), 35 

"University of Alabama Signs Contract 
for Univac 1107," 11/12 (Dec,), 53 

"University of Melbourne to Use Analog 
Computer," 11/5 (May), 46 

"Uni vers ity of Miami Computer Handles 
Student Registration, Budget Account-
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ing, Medical Statistics, Fiiheries 
Data, Etc.," by Radio Corp. of 
America, 11/3 (Mar.), 7B 

"University of Naples Installs Bendix 
G-20," 11/2 (Feb,), 26 

Used computer, "The Case for Buying a 
Used Computer," by I.M. Anonymous, 
11/11 (Nov.), 41 

"The Used Computer Market," by Neil 
Macdonald, 11/11 (Nov.), 44 

,Y: "VA to Use Dial-O-Verter Equip
ment," 11/5 (May), 58 

Van Atta, Dr. L. C., "Computers and 
War Safety Control -- Research Pro
gram on Arms Control," 11/1 (Jan.), 
42 

Varifab, Inc., "New Book-Sized Key 
Punch Machine," 11/9 (Sept.), 27 

"Vice President, Research Named by 
LFE Electronics," 11/10 (Oct.), 31 

Victor Business Machines Co., 'nigit
Matic Calculators," 11/3 (Mar.), llB 

Victor Comptometer Divisions, "Four 
New Victor Comptom~ter Divisions," 
11/3 (Mar.), 20B 

Vidar Corp., "Solid State Voltage to 
Frequency Converter," 11/11 (Nov.), 
34 

"Vietnam Atomic Energy Office Receives 
Analog Computer," 11/9 (Sept.), 32 

"Voltage-to-Digital Converter," by 
General Data Co., 11/9 (Sept.), 29 

~: Wadsworth, James J., "War Safety 
Control -- Comments, -- I," 11/4 
(Apr.), 24 

Wall St.: "Computers on Wall Street 
The Big Board Automates," 11/11 
(Nov.), 21; 

"New IBM Computer for Wall Street," 
11/1 (Jan.), 29 

Walther, A., "The Spectrum of Informa
tion Processing," 11/10 (Oct.), 30 

War safety control: "Comments and 
Discussion," (from A Report on 
Computers and War Safety Control) , 
11/1 (Jan.), 15; 

-- SEE: "Computers and War Safety 
Control"; 

"Genesis -- Air Traffic Control and 
War Safety Control," by Howard G. 
Kurtz, (from A Report on ..• Corn
puters and War Safety Control) , 
11/1 (Jan.), 6; 

"Proposal -- War Safety Control," by 
Howard G. Kurtz, (from A Report on 
... Computers and War Safety Con
trol) , 11/1 (Jan.), 8 

"War Safety Control -- Comments," 11/4 
(Apr.), 24 

"Dr. M.S. Watanabe," 11/10 (Oct.), 32 
Weather, "Tiros Weather Observation and 

Computers," 11/7 (July), 11 
WESCON: "Call for Papers for WESCON, 

Los Angeles, August 21-24, 1962," 
11/3 (Mar.), 6; 

"Southland Electronics Leaders Named 
to Direct 'Wescon' ," 11/1 (Jan.), 36 

West llerlin, "Bank Opens Largest EDP 
Center in W~st Berlin," 11/5 (May), 46 

West Point, "Computer Center Initiated 
at West Point," 11/12 (Dec.), 56 

Westinghouse Electric Corp.: "Molecular 
Electronics -- An Introduction," 
11/3 (Mar.), 10; 

"New On-Line Process Control Computers," 
11/9 (Sept.), 23; 

"Numerical Control Department Estab
lished by Westinghouse," 11/11 

(Nov.), 35 
"What is an Automatic Computer?" by 

Neil Macdonald, 11/4 (Apr.), 6 
"What is 'Computers and Automation', 

and What Does It Try to Do'?" 11/5 
(May), 6 

"Who's Who in the Computer Field -
C;umulative Edition:' 11/2 (Feb.), 44 

COMPUTERS and AUTOMATION for January, 1963 

Who's who, "The Cumulative 'Who's 
Who in the Computer Field'," 11/4 
(Apr.), 29 

"WhO's Who in the Computer Field" 
(supplement): 11/1 (Jan.); 48; 11/ 
2 (Feb.), 50; 11/3 (Mar.), 42 

"Willys Motors, Inc. To Install NCR 
315 Computer System," 11/7 (July), 
18 

Winsco Instruments & Controls Co., 
"Temperature Transducer for EDP," 
11/9 (Sept.), 29 

"WIZ -- Time-Saving Computer Program," 
11/8 (Aug.), 32 

Wofsey, Marvin M., "High School Pro
gramming Course -- Assessment Two 
Years Later," 11/7 (July), 30 

Wright, Dr. Theodore P., "Computers 
and War Safety Control -- Comments," 
11/1 (Jan.), 41 

Writing compilers, "A History of Writing 
Compilers," by Donald E. Knuth, 11/ 
l~ (Dec.), 8 

"Wr it ten Messages by Telephone ," 11/3 
(Mar.), 12B 

x, Y.Z: X-Y recorder, "New X-Y Recor
der Has Soqd-State Circuitry," by 
Electronic Associates, Inc., 11/5 
(May), 54 

Yale University, "Computing Center for 
Yale University," 11/1 (Jan.), 27 

Yeast, "Continuous, Automatic Chemical 
Analysis for Yeast Production," 11/
'7 (July), 21 

Yovits, Marshall C., "Conference on 
Self-Drganiz ing Systems -- May, 1962," 
11/2 (Feb,), 44 

Zmar, "Sylvania Receives 'Zmar' $28 
Million Contract," 11/3 (Mar.), 15B 
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Make over 200 Small Computing 
and Reasoning Machines with ... BRAINIAC 
ELECTRIC BRAIN CONSTRUCTION KIT 

WHAT COMES WITH YOUR BRAINIAC® KIT? All 33 experiments from our original kit (1955), with 
exact wiring templates for each one. All 13 experiments from the former Tyniac kit. 156 entirely new experi.;. 
ments with their solutions. Over 600 parts, as follows: 6 Multiple Switch Dis~; Mounting Panel; 10 Flashlight 
Bulbs; 2 Multiple Socket Parts, each holding 5 bulbs; 116 Wipers, for making good electrical contact (novel design, 
patented, no. 2848568) ; 70 Jumpers, for transfer contacts; 50 feet of Insulated Wire; Flashlight Battery ; Battery 
Box; nuts, bolts, sponge rubber washers, hard washers, screwdriver, spintite blade, etc. ALSO: 256 page book, 
"Brainiacs" by Edmund C. Berkeley, including chapters on: an introduction to Boolean Algebra for ~signing 
circuits; "How to go from Brainiacs and Geniacs® to Automatic Computers"; complete descriptions of 201 ex
periments and machines; over 160 circuit diagrams; list of references to computer literature. 

This kit is an up-to-the-minute introduction to the design of arithmetical, logical, reasoning, computing, 
puzzle-solving, and game-playing circuits-for boys, students, schools, colleges, designers. It is simple enough 
for intelligent boys to assemble, and yet it is instructive even to engineers because it shows how many kinds of 
computing and reasoning circuits can be made from simple components. This kit is the outcome of 11 years of 
design and development work with smaU electric brains and small robots by Berkeley Enterprises, Inc. With this 
kit and manual you can easily make over 200 small electric brain machines that display intelligent behavior and 
teach understanding first-hand. Each one runs on one flashlight battery; all connections with nuts and bolts; no 
soldering required. (Returnable for full refund if not satisfactory.) ... Price $18.95. 

WHAT CAN YOU MAKE WITH A BRAINIAC KIT? 
LOGIC MACHINES 

Syllogism Prover 
J ames McCarty's Logic Machine 
AND, OR, NOT, OR ELSE, IF ... THEN, IF AND 

ONLY IF, NEITHER ... NOR Machines 
A Simple I{alin-Burkhart Logical Truth Calculator 
The Magazine Editor's Argument 
The Rule About Semicolons and Commas 
The Farnsworth Car Pool 

GAME-PLAYING MACHINES 
Tit-Tat-Toe 
Black Match 
Nim 
Sundorra 21 
Frank McChesney's Wheeled Bandit 

COMPUTERS - to add, subtract, multiply, divide, ... , 
using decimal or binary numbers. 
- to convert from decimal to other scales of notation 
and vice versa, etc. 

Operating with Infinity 
Adding Indefinite Quantities 
Factoring Any Number from 45 to 60 
Prime Number Indicator for Numbers 1 to 100 
Thirty Days Hath September 
Three Day 'Veel<end for Christmas 
Calendar Good for Forty Years 1950 to 1989 
Money Changing Machine 
Four hy Four Magic Square 
Character of Roots of a Quadratic 
Ten Basic Formulas of Integration 

PUZZLE-SOLVING MACHINES 
The Missionaries and the Cannibals 
The Daisy Petal Machine 
Calvin's Eenie Meenie Minie Moe Machine 
The Cider Pouring Problem 
The Mysterious Multiples of 76923, of 369, etc. 
Bruce Campbell's Will 
The Fox, Hen, Corn, and Hired Man 
The Uranium Shipment and the Space Pirates 
General Alarm at the Fortress of Dreadeerie 
The Two Suspicious Husban~s at Great North Bay 

The Submarine Rescue Chamber Squalux 
The Three Monkeys who Spurned Evil 
Signals on the Mango Blossom Special 
The Automatic Elevator in Hoboken 
Timothy's Mink Traps 
Josephine's Man Trap 
Douglas Macdonald's Will 
Word Puzzle with TRICK 

QUIZ MACHINES 
The Waxing and the Waning Moon 
Intelligence Test 
Guessing Helen's Age 
Geography Quiz 
Mr. Hardstone's Grammar Test 
Solving Right Triangles 

SIGNALING MACHINES 
The Jiminy Soap Advertising Sign 
The Sign that Spells Alice 
Torn, Dick, and Harry's Private Signaling Channels 
Jim's and Ed's Intercom 

CRYPTOGRAPHIC MACHINES 
Secret Coder 
Secret Decoder 
Lock with 65,000 Combinations 
Lock with 15,000,000 Combinations 
The General Combination Lock 
Leonard's Two-Way Coding Machine 

... AND MANY MORE 
:....11111........ MAIL THIS REQUEST or a copy of it .111111111111." 

Berkeley Enterprises, Inc. 
815 Washington Street, R116, Newtonville 60, Mass. 

Please send me BRAINIAC KIT K18, ,including manual, 
instructions, over 600 parts, templates, circuit diagrams, 
etc. 

I enclose $18.95 for the kit plus ................ for handling and 
shipping (30c, east of Mississippi; 80c, west of Missis
sippi; $1.80, outside U.8'.). I understand the kit is return
able in seven days for full refund if not satisfactory (if 
in good condition). 

My name and address are attached. ______ ===== ______ == ___________________________ ,11.111111111111111111111.1, •••••••••••••••••••• , ••••••• I .................... c 
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NEW APPLICATIONS 

DELINQUENT ACCOUNTS DUNNED BY COMPUTER 

Tidewater Oil Company, Los 
Angeles 5, Calif., is applying a 
computer to one of business' oldest 
problems -- writing "personalized" 
letters to delinquent credit ac
counts. This imaginative use of 
the IBM 1401 computer has signifi
cantly speeded collections of over
due balances owed by Flying A cred
it card holders. 

In March, 1962, initial tests 
got under way, with the computer 
automatically sending out one of 
three different letters to retail 
customers whose accounts were two 
months overdue. From these tests, 
Tidewater logged customers' pay
ment histories. By September, 
1962, enough credit history had 
been accumulated to permit the 
collection-letter program to go 
into full operation on a nation
wide basis, handling delinquent 
account activities for all Tide
water customers. 

The computer analyzes and 
evaluates 50 different conditions 
for each delinquent customer's ac
count. Examples of the conditions 
analyzed are amount of debt, length 
of delinquency, current balance, 

amount overdue, and 
amount currently owed, 
in relation to prior 
history of purchases. 
The computer, having 
compared the informa
tion, automatically 
chooses the appropriate 
letter from a selection 
of more than 25. The 
high speed printer then 
automatically prints the 
customer's name, add
ress and the chosen let
ter, incorporatinu into 
the body of the letter 
the exact amount owed 
-- so current that it 
reflects payments re
ceived the day before: 
This entire procedure 
takes about two 
seconds. 

This use of the 
IBM 1401 and its en
gineering resulted from 

-- A personalized collection letter to a 
delinquent Tidewater customer can be issued 
every two seconds by this IBM printer, which 
operates at 600 lines a minute over continu
ous-form stationery. 

an idea generated by Tidewater's 
data processing and credit staffs 
back in August 1961. "It isn't 

often," said an IBM spokesman, 
"that one of our customers has to 
show us how to use our own equip
ment." 

COMPUTER AIDS IN NEW TYPEWRITER DESIGN 

The Royal Electress, a new 
electric typewriter produced by 
Royal-McBee, New York, is claimed 
to have been mathematically de
signed by a computer. This use of 
an electronic computer is said to 
have resulted in the elimination 
of 1100 parts, and a retail price 
almost $100 less than other off ice
sized electric machines. 

Royal McBee's research and 
development staff at Hartford, 
Conn., prourammed a mathematical 
model of the Electress on a COIII

puter before a sinule typewriter 
part was made. More than a mi I
lion calculations gave a complete 
history of the motion, stress 
force, alld deflection of every 
part at one millisecond intervals 
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throughout the entire drive time. 
A single cam that eliminates 645 
parts in typebar linkages was first 
described ~ath~maticalli'by the 
computers. 

-- Computer designed Royal 
Electress Typewriter 

Previously. typewriter design 
has been achieved over a span of 
several years through the time
consuming and uncertain process of 
attempting to diagram or draw the 
complex movements of each working 
part as well as the shape of static· 
sections. 

USPHS AIR POLLUTION STUDIES 
USING COMPUTER 

The U.S. Public Health Ser
vice, in cooperation with local 
air pollution control agencies, is 
incorporating a computer into its 
air pollution control studies. 
Air monitoring stations sample the 
air to determine the concentrations 
of seven biologically and commer
cially important pollutants. 
These stations are located in 
eight of our largest cities: 
Chicago, Cincinnati, Detroit, Los 
Angeles, New Orleans, Philadelphia, 
San Francisco, and Washington. 

The great mass of analog data, 
gathered at each station by seven 
specially designed automatic samp
ler-analyzers, are converted by 
Fischer & Porter ADR's (analog-to
digital recorders) into digital 
form. Every five minutes a timer 
automatically actuates each ADR, 
causing it to punch holes in a 
2 liD-inch wide paper tape. The 
holes represent the digital value 
of the concentration in parts-per
million of the pollutant at that 
instant. 

Weekly tapes, carrying a total 
of 112,896 readings from all sta
tions, are sent to the Robert A. 
Taft Sanitary Engineering Center 
(US PHS) , in Cincinnati. There 
the information on the tapes is 
automatically transferred to 

30 

punched cards. The 14,112 read
ings from each station can be 
translated in about 35 minutes, 
and the information is then im
medially available to the compu
ter. 

The computer in turn, provides 
the statistical summaries of air 
pollutant levels which are essen
tial for the understanding and 
early reduction of urban air pol
lution. 

-- Walter E. Jackson, shown 
checking the ADR which records 
the nitric oxide present in the 
the air, is in charge of the 
Philadelphia station. On the 
right is a section of the 
punched tape record that 
each ADR instrument supplies 
for a specific air pollutant. 

The use of these modern tech
niques of handling data, saves 
money while allowing the detailed 
study to be carried out on an un
precedented scale. Altogether, the 
computer will receive 5,870,592 
separate readings in a single year. 
The data will be correlated with 
medical studies over a continuing 
period, with the goal of safeguard
ing human health. 

NEW 'CONTRACTS 
OAK RIDGE TO HAVE LARGE 

C DC COMPUTER SYSTEM 

Control Data Corporation has 
received a contract for a large
scale computer system from the 
Union Carbide Nuclear Company. The 
system is built around the 1604-A 
computer and 160-A computer and 
has fourteen of the new Control 
Data 606 magnetic tape transports. 
Delivery of the system in early 1963 
will be made to the Oak Ridge Na
tional Laboratory, Mathematics 
Division, Oak Ridge, Tenn. The 
system will be used in basic re
search on complex scientific prob
lems. 

CALIFORNIA TO USE COMPUTER 
FOR AUTO REGISTRATION 

.,CalifDrnia's Department of 
Motor Vehicles and Philco Corp. 
have signed a rental contract for 
a Philco 210 computer system to be 
used to automate the registration 
of automobiles. The system will 
include a model 210 central pro
cessor, 8000 words of memory capa
cit~ and seven magnetic tape trans
ports on-line. Off-line hardware 
will include two other magnetic 
tape units, two Model 280 universal 
buffer-controllers, two high-speed 
printers, a card reader and a card 
punch. In addition to the 210 
system, Philco is providing the 
state agency programming and other 
software support. 

SDC RECEIVES CARNEGIE GRANT 

A $150,000 grant for "Research 
on Learning and Thought Processes" 
has been awarded the System Devel
opment Corporation, Santa Monica, 
Calif., by the Carnegie Corporation 
of New York. 

Major project goals include 
(1) the development of improved 
techniques for predicting the be
havior of organisms, and (2) the 
use of these techniques to produce 
machine behavior that would be 
called intelligent if displayed by 
humans. 

The work will be performed by 
SDC's Artifical Intelligence Re
search Staff, headed by Dr. Frank 
Marzocco. 

U. S. NAVAL RESEARCH LABORATORY 
ORDERS ASI-210 

Advanced Scientific Instru
ments, Inc., Minneapolis, Minn. 
has received an order by the U.S. 
Naval Research Laboratory, Wash
ington, D.C. for an ASI-210 Comput
ing System. The system will be 
leased by the Atmospheric and Astro
phySics Group at the Research Labora
tory. 

LOUISVILLE TRUST ORDERS 
GE BANKING SYSTEM 

The Louisville Trust Company 
has contracted for a GE-225 compu
ter. The unit will be leased by 
the bank and represents the first 
GE banking system in the State of 
Kentucky. It will be used in the 
Commercial Banking and Trust Opera
tions of the company. 
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PENNSYLVANIA STATE UNIVERSITY 
ORDERS DDP-19 

A $173,000 contract has been 
awarded Computer Control Company, 
Los Angeles, for a DDP-19 by the 
Ordnance Research Laboratory of 
Pennsylvania State University, Pa. 
The high speed on-line computer 
will process raw data from a tor
pedo test device via a special 
magnetic tape and prepare it for 
further analysis by a larger com
puter. The DDP will convert the 
magnetic tape input to either ana
log, magnetic tape or digital 
plotter outputs. It will also 
serve as a general-purpose compu
ter for the Laboratory. 

CONNECTICUT BLUE CROSS ORDERS 
TWO-WAY COMMUNICATION NETWORK 

An EDP system combining data 
processing and communications has 
been ordered by the Connecticut 
Blue Cross, Inc. The two-way 
communication network is to be 
centered around an IBM 1410 com
puter linked to 1310 random-access 
disc storage devices. When the new 
system is in operation, it will 
offer the 35 member hospitals 
direct, two-way communication with 
the Plan's home office in New 
Haven and is expected to eliminate 
any manual handling of hospital 
admissions. In addition, the com
puter will perform a variety of 
business data processing functions. 

BELL & HOWELL ORDERS SDS 920 

Scientific Data Systems, Inc., 
has received an order for an SDS 
920 computer from Bell & Howell 
Corp., Pasadena, Calif. The com
puter, with an expanded memory of 
8192 bits, will be used for lens 
design. 

BRITISH PETROLEUM REFINERY 
TO USE TRW COMPUTER 

British Petroleum has pur
chased a TRW-330 process control 
computer to be used as a RGD tool 
in a major control engineering 
project. The Thompson Ramo Wool
dridge Inc. (TRW) computer will be 
installed in British Petroleum's 
new refinery, now under construc
tion, at Belfast, Northern Ireland. 

CDC HECEIVES $4 1/2 MILLION AWARD 

The Off i ce of the Ch ief of 
Puhlic Information, Department of 
Defense, has announced that the 

U.S. Army Electronic Command, Fort 
Mead, Md., has awarded a $4~ mil
lion contract to Control Data Cor
poration for classified electronic 
equipment. The contract work will 
be done at CDC's Computer Division 
at Minneapolis, Minn. and at the 
company's Systems Sciences Division 
at Beverly Hills, Calif. 

AIR TRAFFIC CONTROL 
COMPUTER PROGRAMS 

Computer programs for air 
traffic control, which will tie in 
with Air Defense Command SAGE sites, 
are being prepared by System De
velopment Corporation, Santa Monica, 
Calif. under a contract with the 
Federal Aviation Agency. 

The system will provide the 
FAA a capability for furnishing 
"positive" enroute air traffice 
control service using the Air De
fense Command's "northern tier" 
SAGE centers in Great Falls, Mon
tana and Minot and Grand Forks, 
North Dakota. Joint usage of these 
direction centers will permit FAA 
personnel to use portions of the 
existing Air Defense Command equip
ment. 

NEW INSTALLATIONS 

UNIVAC 1107 EQUIPS 
CSC'S SERVICE BUREAU 

Computer Sciences Corporation's 
new facilities in Los Angeles, Calif. 
have been equipped with a Univac 
1107 thin-film memory computer. 

CSC's Univac 1107 is said to 
have the largest total memory capa
city ever made available. It has 
a 128-word magnetic thin-film con
trol memory, 65,536 words of mag
netic core memory and 6,291,456 
words of magnetic drum memory. 

Although thin-film memories 
have been used previously in elec
tronic computing systems designed 
for military installations, CSC's 
Univac 1107 is the first available 
for commercial use. That is, it is 
the first such unit on which com
puter clients can buy time at an 
hourly rate. 

Programing aids for the sys
tem will include an assembly sys
tem; an executive monitoring sys
tem; COBOL, an English language 
compiler; and the FORTRAN IV com
piler. 
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Computer Sciences Corporation 
is one of the largest independent 
data proceSSing service organiza
tions in the United States. The 
Univac 1107 will be used for the 
solution of complex business and 
scientific problems as well as in 
other major data processing pro
jects. It is operated by CSC's 
Service Bureau, headed by Daniel R. 
Mason, General Manager. 

WATERTOWN ARSENAL USING RCA 501 

An RCA 501 electronic data 
processing system is being used at 
the Watertown (Mass.) Arsenal for 
a two-fold mission -- handling the 
Arsenal's volume of paperwork and 
assisting scientists in their 
search for metals to meet space age 
stresses. 

BENDIX G-20 COMPUTER 
TO PREDIC T WEA THER FOR 

CANADIAN GOVERNMENT 

The Canadian Government has 
installed a Bendix G-20 high-speed 
computing system to analyze and 
predict weather throughout that 
country. The G-20 is located at 
the central analySis office of the 
Meteorological Service of Canada, 
Montreal International /\irport. 

FOOD SEHVICE MANAGEMENT FIHM 
TO INSTALL COMPUTEH 

The Harding-Williams Corp., 
which operates a restaurant chain, 
and food service facilities in more 
than 140 locations from coast to 
coast from Chicago headquarters, 
will install a Burroughs B260 elec
tronic data processing system. 

The Burroughs B260 will per
form office accounting and book
keeping tasks and will provide 
accounting and control data for 
the firm's growing vending business. 

UNIVAC SOLID-STA TE II SYSTEM 
REPLACES PUNCHED CARD 

INSTALLA TION 

Warner-Lambert Pharmaceutical 
Company, Morris Plains, N.J., has 
installed a Univac Solid-State II 
computer system to replace a large 
conventional punched card instal
lation. [t will be used for busi
ness data processillU, and scien
tific and mathematical research 
questions. 
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SCHICK WILL USE EDP SYSTEM 

Schick Inc., Lancaster, Pa., 
pioneer manufacturer of electric 
shavers, will install an RCA 301 
computer system replacing punched 
card tabulating equipment for busi
ness data processing. 

N. Y. C. GARMENT MANUF AC TURER 
INSTALLS EDP SYSTEM 

Aileen, Inc., New York City, 
manufacturer of women's and child
ren's knitted outerwear, has put 
into operation an IUM 1401 card 
system. The new equipment will be 
used chiefly for business data 
processing, production planning 
and, advanced sales projections. 

THIRD SDS 910 DELIVERED FOR OGO 

Scientific Data Systems, Inc. 
has delivered the third SDS 910 
computer to Space Technology Lab
oratories for use in the Orbiting 
Geophysical Observatory (OGO) pro
gram. The computer is modified 
for van mounting so that all parts 
are accessible from the front. 

RCA 301 COMPUTER TO HANDLE 
COMPLEX ACCOUNTING PROBLEMS 

Pettibone Mulliken Corp., 
Chicago, Ill. (construction and 
materials handling equipment fir~ 
has installed an RCA 301 £OP system 
to provide more precise control of 
the corporation's complex account
ing problems. The 301 will be 
programmed later to keep track of 
the 30,000 different spare parts 
contained in inventories in Chi
cago and the 45,000 different 
parts in general stores throughout 
the United States. In a third 
phase, the computer will provide 
production control, and marketing 
information. 

NCR 315 COMPUTER SYSTEMS 
FOR TWO SOUTH AMERICAN FIRMS 

A variety store chain and an 
insurance company in Colombia, 
South America, have announced 
plans to install NCR 315 computer 
systems. Both systems will include 
four Card Random Access Memory 
(CRAM) devices. 

The Compania Colombiana de 
Seguros insurance firm will use 
its computer system to automate 
the handling of over 200,000 policy 
records. 
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The Almacenes Ley, a variety 
store chain which operates 30 re
tail stores and five warehouses, 
will use the NCR 315 system to keep 
track of over 20,000 different 
items of merchandise and for stock 
re-ordering, payroll, and general 
accounting. 

EMERSON ELECTRIC INSTALLS 
COMPUTER IN METHODS CENTER 

Emerson Electric Mfg. Co., 
St. Louis, Mo., has installed an 
IBM 1410 computer in its Electronic 
Methods Center. The Center is be
ing equipped to handle major scien
tific, engineering, and accounting 
problems for the company. A new 
IBM 1301 disk file is scheduled 
for delivery next spring. 

PEOPLE OF NOTE 

PERSONNEL MOVES A T IBM 

Dr. Emanuel R. Piore, vice 
president, research and engineer
ing, has been 
elected a member 
of the board of 
directors. The 
former chief sci
entist of the Of
fice of Naval Re
search joined IBM 
in 1956 as direc
tor of research 
and was elected 
a vice president 
in 1960. 

J. F. Manning of the General 
Products Division, received a pro
motion to systems manager for in
formation storage systems. In his 
new position he will be responsible 
for developing new and more aq
vanced products to store or file 
information, such as is now done 
on magnetic tape and on random 
access disks. 

Robert V. Woodworth has been 
named industry manager of applica
tion development for IBM data pro
cessing operations in the western 
United States. Prior to his pro
motion, he served as assistant 
to the district manager for aero
space activities. 

CHANGES AT ITT 

International Telephone and 
Telegraph Corporation announced 
plans to promote Thaddeus L. 
Dmochowski to president of ITT 

Information Systems Division. Mr. 
Dmochowski (pronounced MO-HOFF
SKEE) has been executive vice 
president of the Division since 
()ctober, 1962. 

The announcement came from 
John J. Graham, vice president, 
who has himself been recently 
appointed area genelal manager -
North America. In his new post, 
Mr. Graham will be responsible for 
the U.S. Commercial Group, which 
he has headed since April 1962, 
and the U.S. Defense Group, which 
is headed by Charles M. Mooney, 
vice president. 

The Information Systems Divi
sion also has announced the ap
pointment of John Paivinen as 
vice president of operations with 
offices in Paramus, N.J. Mr. 
Paivinen will have over-all re
sponsibility for manufacturing 
the ITT 7300 ADX Automatic Data 
Exchange Syst~as well as respon
sibility for programming and sys
tems engineering. He was formerly 
director of operations for the 
division which markets the ADX 
System. 

CHANGES AND APPOINTMENTS 
AT PHILCO 

Recent appointments at the 
Philco Computer Division include: 

C. L. Wanlass, 
previously Vice 
President, Pack
ard-Bell Elec
tronic Corpora-
t ion, Anaheim, 
Calif., as Direc
tor of Memory De
velopment. 

Norman Fjeldsted, 
previously Chief 
Engineer, Airpax 
Pacific Division, 
Northridge, Calif. 
as Assistant Di
rector of Instal
lations. 

Robert Turley, 
previously Presi
dent Airpax Elec
tric Inc., of 
California, North
ridge, Calif., as 
212 Program Mana-
ger. 

James C. Callaghan, 
previously Vice 
President and Gen
era 1 Ma nager, 
Technical; Pack
ard-Bell Elec
tronics Corp., Los 
Angeles, Calif. as 
Director of 
nstallations. 
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Other Philco organizational 
changes include: 

R. A. Williams, formerly re
search manager for fundamental de
vices at Philco's Scientific Labo
ratory, has been named assistant 
to the director of engineering, 
Dr. C. H. Sutcliffe. 

Charles Gray, formerly manager 
of applications engineering for 
communications devices, succeeds 
Mr. Simmons as manager, Commercial 
Engineering Department. 

JOHN SAYER HEADS NEW DIVISION 

John Sayer, who recently 
joined the Auerbach Corporation, 
after serving as Executive Vice
President and General Manager of 
Documentation, Inc., will direct 
the new Management Sciences Di
vision. Mr. Sayer has extensive 
experience in the 
administration of 
large-scale pro
jects involving 
the development 
and application of 
integrated infor
mation handling 
techniques to op
erations and man
agement-control 
problems. Prior 
to his pOSition 
with Documentation, Inc., he spent 
20 years with E. I. du Pont de 
Nemours & Co. in a number of tech
nical management positions. Among 
Mr. Sayer's technical achievements 
was the direction of the team that 
first developed and tested the 
critical path method (CPM) schedu
ling teChnique. He also conceived 
and directed the development of 
the plan for the NASA scientific 
and technical information facility, 
which he was later responsible 
for operating. 

VICE PRESIDENT APPOINTED 

The appointment of John C. 
Lindley as a vice president of 
Litton Systems and director of 
marketing of the Data Systems 
division has been announced. Mr. 
Lindley was general manager of the 
defense marketing division of the 
Burroughs Corporation, Detroit, 
prior to joining Litton. 

GHANDINE JOINS DATA PROCESSING 

Ill'. Joseph D. Grandine. 2nd 
has joined the Waltham, Mass. com
puter consulting firm of Data Pro
cessing, Inc., as a Senior Analyst 

and Vice President. Dr. Grandlne 
was formerly with United Research 
Inc. where he was Director of the 
Computer Applications Division. 

EXECUTIVE VICE PRESIDENT 
OF C-E-I-R, INC. 

George W. Dick has been ap
pointed as Executive Vice President 
of C-E-I-R, Inc. Mr. Dick assumes 
general management responsibility 
for all C-E-I-R operations in the 
United States, Europe and Latin 
America. He will be a member of 
both C-E-I-R's Board of Directors 
and of the Executive and Finance 
Commi ttee. 

NEW FIRMS, 

DIVISIONS, 

AND MERGERS 

RESEARCH ANALYSIS CORPORA TION 
ESTABLISHES NEW DIVISION 

A Computer Sciences Division 
has been established by the Research 
Analysis Corporation, Bethesda, Md., 
as a first step in expansion of 
RAC's computer capabilities. The 
new division brings the total num
ber of RAC divisions to ten. 

Computer Sciences will be re
sponsihle for two new major spheres 
of activity: a broadening of HAC's 
present program of computer appli
cations to specific military pro
blems; and longer-range research 
into the frontier areas of computer 
science, including hyper-languages, 
machine translation, man-machine 
systems, and artificial intelli
gence. 

RAC is an independent, non
profit organization which applies 
operations research and systems 
analysis to the study and solution 
of global military problems and 
related political, social, and 
economic questions. 

COMPUTER DYNAMICS MOVES 
TO EXPANDED QUARTERS 

Computer Dynamics Corporation 
has moved into its own building. 
The Computer Dynamics Building at 
1104 Spring St., Silver Spring, 
Md., provides the company with a 
tenfold increase in office space 
and houses one of the most modern 
electronic data processing centers. 
This new computer center is now 
operational. 
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This company, organized less 
than a year ago, has expanded its 
staff from five employee-owners 
to more than 100 computer analysts 
and programmers. The company as
sists in and handles the design, 
management, and operation of EDP 
systems for business, industry, and 
government. From a start as a con
sulting firm, Computer Dynamics has 
branched into many phases of EDP 
systems including management and 
operations. 

Computer Dynamics developed 
the system known as IMPACT (IMple
mentation flanning And ~ontrol 
Iechnique), which it applies to its 
projects to provide close and vis
able control of schedules, respon
sibilities, and resource allocations. 

The company maintains a staff 
and a computer center at Cape 
Canaveral for NASA's Launch Opera
tion Center. This work includes 
precalculation of launch countdown 
procedures and data processing for 
the Agency's administrative func
tions at the center. In addition, 
Computer Dynamics currently oper
ates five data processing centers 
in the Washington Metropolitan Area. 
Branch offices are planned in New 
York, Boston, Chicago, Los Angeles 
and San Francisco. 

AUERBACH ENTEHS 
l\lANAGEl\1ENT SCIENCES FIELD 

Auerbach Corporation, Phila
delphia, Pa., is expanding its 
activities into the management
sciences area with the formation 
of a new Management Sciences Di
vision, according to the president, 
Isaac L. Auerbach. The new division 
will be under the direction of 
John Sayer. 

The division's services cover 
the application of modern informa
tion science and technology to 
operations and management-control
and-decision problems. The division 
consists of four separate technical 
groups: Business Information Sys
tems, Product and Market Planning, 
Programmed Teaching, and Computer 
System Analysis. 

MESA FORMS SOFTWARE GROUP 

Mesa Scientific Corporation, 
Inglewood, CaliL, has formed a 
new subs ic..liary, the Systems (11'0-

grammin~l Corpora t ion. Tlw t\\'o 
companies have a comhinec..l technical 
staff of 25 senior computer special
ists, 15 of whom are senior pro
grammers and analysts with an aver
age of eight years' experience. 
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COMPUTING 

CENTERS 

The Systems Programming Corp
oration is engaged in computer 
systems programming a,nd providing 
a" comp-lete "d'e's ign· and deve lopment 
service for computer software 
packages. Although Mesa Scientific 
Corporation has been active in com
puter programming for some time, 
its activity is primarily in analy
sis and systems engineering. 

NEW HONEYWELL COMPUTER CENTER 
SIMULA TES, CONTROLS 

FOXBORO ORGANIZES 
NEW SALES DIVISION 

FOR DIGITAL SYSTEMS 

The Foxboro Company, Foxboro, 
Mass., has organized a new sales 
division specializing in digital 
computer systems. The new divi
sion will assist industrial and 
utility firms in the selection and 
application of advanced control 
systems. 

HOUSTON HEADQUARTERS FOR MDI 

Management Decisions, Inc. 
has established headquarters in 
Houston, Tex. The firm applies 
computer-based analytic and evalua
tion methods in the solution of 
managerial problems. According to 
Dr. Emanuel Singer, MDI president, 
the service extends computer and 
data processing techniques into 
new areas of management decision
making. 

GILBERT DA TA SYSTEMS ACQUIRES 
TELE-TABULA TING CORPORA TION 

The Tele-Tabulating Corp., 
Long Island, N.Y. data processing 
firm, has been acquired through a 
cash transaction by Gilbert Data 
Systems, Inc. of New York, supplier 
of a price and inventory control 
marking service for the garment 
trade. As a wholly owned subsidi
ary, Tele-Tabulating will supple
ment the data processing operation 
of Gilbert Data Systems, and at 
the same time have resources to meet 
the needs of Long Island industry. 

Management of the broader data 
processing operation will be under 
the supervision of Harry W. Schesto
pol, founder and president of Tele
Tabulating, who will continue as 
president of the new subsidiary. 

COMPLEX PROCESSES 

A hybrid computer center where 
simulation studies of complex in
dustrial processes will be conducted 
is announced at Minneapolis-Honey
well's Special System's Division, 
Pottstown, Pa. The center is said 
to be the most advanced analog
digital systems simulation facility 
to be placed in operation in the 
U.S. instrumentation industry. 

-- Complex industrial processe~ 
are simulated and controlled by 
two Electronic Associates 231R 
analog computers (foreground) 
of special design and a Honey
well 290 digital computer 
(background). Honeywell will 
use the computers primarily 
for design, analysis and eval
uation of control systems. 
The center will be made avail
able to industry and government 
on a rental basis. 

The center is expected to make 
it possible for the division's con
trol analysts and computer special
ists to: 

-- Determine whether a manufac
turing process can be controlled 
by a computer system or other 
means of instrumentation, and 
the economic feasibility of such 
a system. 
-- Mathematically analyze and 
design control systems for opti
mum efficiency, stability, reli
ability and safety. 
-- Evaluate the operating eco
nomics of such systems. 
-- Simulate and checkout complete 
process control programs and 
their hardware. 
-- Provide specifications for 
the automatic devices to be in
cluded in control systems. 
-- Familiarize and train user 
personnel in systems operation 
prior to installation. 

The digital computer can per
form supervisory functions over 
th~ analog computer under the hy
brId mode of operation. It can 
start, stop, and reset any part of 
t~e.ana~og machine, properly po
SItIon ItS servo-set potentiometers 
and automatically vary coefficients' 
by using high-speed multiplication 
channels. A high-speed linkage 
system provides twelve channel in
formation transfer in each direc
tion between the analog and digital 
computers at rates up to 1200 words 
per second. An additional twenty
four channels in each direction 
permit scanning at rates up to 200 
words per second. 
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Control programs for indus
trial processes simulated on 
high-speed analog computers are 
checked out on a H290 digital 
computer. 

Rental of time in the computing 
center will be available to industry 
and government under seven different 
equipment options. Whenever the 
facilities are rented, an author
ized operator, responsible for 
proper use of the equipment, is 
provided. 

EAI TO OPEN EAST & WEST COAST 
ELEC TRONIC PLOTTING 

SERVIC E CENTERS 

Electronic Associates, Inc., 
Long Branch, N.J., will establish 
electronic digital plotting centers 
on the East and West Coast this 
month. 

Each center will be equipped 
with the EAI Universal Input Model 
3440 DATAPLOTTER system which auto
matically draws charts, curves, 
graphS, or maps from digital data 
stored on magnetic tapes. 

The East Coast Center will be 
located at the EAI Princeton, N.J., 
Computation Center. The West Coast 
Center will be located in San Fran
cisco, Calif. The new service will 
be available on a time-rental basis. 
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NEW PRODUCTS 

Digital 

HUGHES COMPLETES REAL-TIME 
GENERAL PURPOSE COMPUTER 

Hughes Aircraft Company 
Ground Systems Group 

Fullerton, Calif. 

This company has developed a 
large scale, real-time computing 
system called the H-330. The 
general purpose system, the first 
commercial computer to be pro
duced and marketed by Hughes is 
claimed to be one of the mos~ 
high-powered real-time computers 
in production. 

The input-output system ac
cepts data from thirty-two chan
nels, fully automatic and buf
fered. Program interrupt, program 
protection, modular high-speed 
memory, look-ahead and real-time 
clocks also characterize this com
puter. 

The H-330 will be available 
with either a 24, 30, 36 or 40 
bit data word length. Sixty-five 
thousand words each of data and 
program memory can be addressed. 
Basic memory cycle time is rated 
at 1.8 microseconds with an access 
time of 0.7 microseconds. It op
erates in an overlapped mode to 
give an effective cycle time of 
0.9 microseconds. The program 
word length is fixed at 24 bits. 
A 128-word, 32-bit control memory 
having a 0.45 microsecond cycle 
time and an access time of 0.15 
microseconds is used to store 
basic control registers • 

WI. 

The H-330 Computer has in
~ernal organization permitting 
Independent and simultaneous 
program and data flow. 

The high-speed buffered input
output system operates concurrent-

ly with and independently of the 
main program. Data rate over the 
16 bi-directional channels is 
520,000 words per second. Each 
input or output channel operates 
in a block recycling mode. 

HAP (H-330 Assemhly Program) 
allows complete program writing in 
symbolic language. A monitor is 
available as well as library and 
diagnostic routines. Appropriate 
compilers are planned. 

"COMMON LANGUAGE" COMPUTER 

Packard Bell Computer 
1095 Armacost Ave. 

Los Angeles 25, Calif. 

A "common language" computer 
which uses existing program li
braries without reprogramming du
plicates the commands and for~ats 
of other computers, and allows 
programmers to create problem
oriented command lists, has been 
developed by this company. 

The computer, called PB440, 
uses a Dual Memory Stored Logic 
concept which stores commands in 
the form of microcommallds ill a 
Logic Memory. Commllnds ClllI be 
changed as required. In addition 
to the Logic Memory, the PB440 
uses a conventional Main Memory 
operating on a 5 microsecond cycle 
~ime. The PB 440's memory capacity 
IS 32,000 words. The input/output 
system has a standard transfer 
rate of 400,000 characters per 
second; a rate of 800,000 is op
tional. Operating characteristics 
include: add time of 1 to 11 
microseconds; multiplication in 23 
to 38 microseconds; and divide in 
47 to 57 microseconds. Word length 
is 24, 36 or 48 bits standard or 
variable to match desired co~ands 
or formats. 

A Fortran Compiler supplied 
by Packard Bell permits the PB440 
to run Fortran program libraries 
from other computers and to gener
ate programs which may be run on 
other computers. The company also 
supplies a real-time systems
oriented command Ii st and another 
set of instructions optimized for 
scientific or engineering compu
tation. 
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PHILCO 4000'S DESIGNED 
FOR SMALL-TO-MEDIUM 

COMPUTER MARKET 

Philco Corporation 
Computer Divisioll 

Philadelphia 34, Pa. 

Dr. S. Dean Wanlass, vice 
president and general manager of 
this company, has announced a new 
4000 series designed to capture a 
share of the small-to-medium com
puter market. The first system of 
the new series will be known as 
the 4100. Dr. Wanlass said, "The 
4000 series will have the flexi
bility of large-scale systems, 
the speed and power of medium
scale systems, and the price of 
small-scale systems." 

The Philco 4000 is a family 
of solid-state, stored program 
computer systems which process 
variable-length data on a character 
basis. These high-speed data pro
cessing systems perform input
f~rmat functions, verification, 
fIle searCh, card-to-tape and tape
to-printer conversions, and cdit
illU of output for printinu. 

1\,,0 Philco '1000 cenlral pro
cessors may be included in any 
4000 System, each with magnetic 
core memories from 4096 to 32,768 
characters. Each central process
or is equippped with its own mag
netic core memory device. Each 
character consists of 6 bits plus 
a parity bit. Memory speeds for 
a 4096 character memory are read/ 
write cycle time of 5 microseconds 
per character; less than 3 micro
seconds for memories of 8196 char
acters or larger. One or two 
central processors may be con
nected to an Input-Output Switch 
which permits sharing of up to 
eight different types of input
output devices. 

The Philco 4000 is available 
with an optional Binary-Decimal 
Conversion device or an optional 
Decim~I.Add, Subtract, Multiply, 
and DIVIde Unit. 

A Philco 4000 Series system 
may include lhe following: one or 
two r.enlral processors; inpul
output swi lches for four or eiCJh l 
channels wilh up to ()t1 devices'oll 
a channel includinu: magnetic 
tape units with speeds of 6000, 
16,650, 90,000, or 240,000 char
acters per second; other manufac
turers' tape units; card reader~ 
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at 600 or 2000 cards per minute; . 
card punches at 100, 200, or 250 
cards per minute; line printers at 
150, 300, or 9.00 lines per minute; 
paper tape readers at 1000 charac
ters per second; paper tape 
punches at 60 characters per 
second; and software. 

NEW "STORED LOGIC" COMPUTER 

Thompson Ramo Wooldridge Inc. 
0433 fallbrook Ave. 
Canoga Park, Calif. 

A new digital computer for 
scientific and engineering use, 
the TRW-230, has been developed by 
this company. 

The TRW-230 has a 6-micro
second memory cycle time, an 8192-
word core memory expandable to 
32,768 directly addressable words, 
and 11 interrupt lines that allow 
the computer to "interleave" com
putation with input-output opera
tions for maximum efficiency. In
struction code includes 82 micro
commands with 8500 combinations. 
Two cables are used for a 30-bit 
parallel word transfer at an input 
rate of 33,300 words per second 
and an output of 20,800 words per 
second. 

A magnetic drum provides 
storage for 65,280 15-bit words 
plus parity. It contains 256 
tracks of storage, each track hav
ing 256 words. Reading or writing 
is by block transfer with drum ac
cess time to first word of a block 
averaging 8.5 milliseconds. 

Speeds inc lude: add, 12 
microseconds; multiply, 57 micro
seconds; divide, 57 microseconds; 
match or sort, 18 microsecond 
setup and 12 microseconds per 15-
bit word element; branch or skip, 
12 or 18 microseconds; and block 
transfer, 18 microsecond setup. 

A FORTRAN II algebraic com
piler will be provided for general 
purpose scientific and engineering 
computations. Special purpose, 
tailor-made subroutines, or macro
instructions, can be merged with 
FOHTRAN II programs. 

Peripheral equipment includes 
a magnetic tape system, and a num
ber of individual input-output 
devices. 
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Memories 

MICROFERRITE MEMORY SYSTEM 

Radio Corp. of America 
30 Rockefeller Plaza 

New York 20, N.Y. 

This company has begun pro
duction of its new ultra-high 
speed computer memory systems. 
The new RCA microferrite memory 
systems will enable computers to 
perform a complete memory cycle 
in 375 nanoseconds (less than ~ 
millionth of a second). The sys
tems can handle up to 80 million 
bits of information per second. 
They are available to computer 
manufacturers on short delivery 
cycles, according to T. R. Hays, 
Semiconductor and Materials Di
vision Marketing Manager. 

The company's recently an
nounced microferrite array is the 
core of the new memory system. 
First versions of the high-density 
system will be available with 32 
to 1024 word capacity, and up to 
72 bits per word. These new sys
tems can be used in scratch-pad 
or buffer memory applications. 

MICROSTEP RANOOM ACCESS 
DISC STORAGE 

Anelex Corporation 
150 C,useway St. 
Boston 14, Mass. 

Two random access disc stor
age units, the 800 and the 4800, 
have been developed by this 
company. 

The Anelex 800 is a medium 
capacity random access memory with 
a maximum storage of 160 million 
bits. There are up to eight re
cording discs each with a capacity 
of 20 million bits. There are 
four recording zones per disc sur
face. Each zone is accessed by an 
air bearing read-write-erase head. 
There is a nominal track density 
of 50 tracks per inch. Position 
addressing selects the track. 
Average positioning time is 125 
milliseconds. Head addressing 
and switching selects the appro
priate disc surface and zone. 

The Anelex 4800 is a larger 
capacity disc unit with a maximum 
storage of 624 million bits. The 
4800 has up to 48 recording discs 
each with a capacity of 13 million 
bits. There is one recording zone 

per disc surface. Track ~ccessing 
is controlled by position address
ing. Primary and fine movements 
are executed simultaneously and in 
parallel, with an average position
ing time of 65 milliseconds. 

NEW IBM MAGNETIC DRUM 
TO SPEED 

PROGRAM STORAGE & RETRIEVAL 

IBM Corporation 
Data Processing Division 

White Plains, N.Y. 

A new random access magnetic 
drum storage device, designed pri
marily to speed storage and re
trieval of computer programs in 
the IBM 7090 and 7094 computers, 
has been developed. 

Any character may be selected 
from as many as 1.1 million char
acters stored on the new IBM 7320 
drum, and moved into the computer 
to which it is linked, for process
ing in an average of 8.6 milli
seconds. The 7320 helps bridge 
the gap between high speed internal 
computer storage and relatively low 
speed but higher capacity external 
random access storage devices. 

-- New IBM 7320 random access 
magnetic drum -- shown behind 
IBM 7094 console -- can be 
used as a common storage de
vice to interconnect two com
puter systems or as many as 
ten 7320 'id'rums can be con
nected to a single computer. 

The drum mechanism is based 
on the use of versatile new read
write heads which "float" over the 
drum surface on an invisible, 
wafer-thin layer of air. The drum 
spins underneath the stationary 
heads at the rate of approximately 
3500 rpm. There are 200 head as-
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semblies, each with two independ
ent read-write heads, and 400 
"tracks" on which information is 
stored in the form of magnetic 
impulses. Each track, therefore, 
has its own read-write head and 
the time required to read or write 
a character of information is 
limited only by the time it takes 
the drum to complete one revolu
tion -- a maximum of 17.5 milli
seconds. 

Data is transferred serially 
to and from the drum. No special 
character sizes or bit combina
tions are required or prohibited 
bv the 7320. 

FILM MEMORY SYSTEM 

Fabri-Tek, Inc. 
Minneapolis, Minn. 

A new magnetic film memory 
system, the FFM-IOl, has been dem
onstrated by this company. This 
is an experimental system which 
operates at a cycle time of 500 
nanoseconds. The FFM-IOI system 
is self-contained, except for 
power supply. It includes address 
register, in/out register, control 
and timing circuitry, and drivers 
and sense amplifiers. Also in
cluded are a counter ~or sequenc
ing addresses and self-checking 
error circuitry. A word-organized 
transverse rotational mode is used 
for fast switching speeds, and 
wide operating margins. 

The experimental FFM-IOI is 
helping to establish functional 
specifications for a larger,. 
faster magnetic film system expect
ed to be in production in 1963. 

NEW BIAX MEMORY 

Aeronutronic 
Ford Road 

Newport Beach, Calif. 

This company, a division of 
Ford Motor Company, has announced 
a new line of BIAX ferrite memo
ries capable of 2 megacycle con
tinuous readout with an access 
time of 0.25 microseconds. The 
standard 2 megacycle BIAX memory 
sizes will range from 128 words 
to l02~ words with word lengths 
up to ~O bits. Other size memo
ries will be available on a "built 
to order" basi s. -

TWO NEW CORE MEMORIES 

Ampex Corporation 
934 Charter St 0 

Redwood City, Calif. 

Two new memories have been 
introduced by this company -- one, 
the Model LZ, a large capacity 
ferrite core memory and the other, 
a new military core memory, the 
RM-3. 

The Model LZ is able to per
form a complete memory cycle in 1 
microsecond. It is said to store 
twice as much data in half as much 
space as its predecessor, the 1.5 
microsecond Ampex LQ. Like the 
LQ, the LZ is compatible with cur
rent computers for data processing 
and control applications. 

The LZ has a storage capacity 
of 4096 to 16,384 words with word 
lengths of 18 to 72 bits. Opera
tional modes are read-restore and 
clear-write. Control signals are 
read-request and write-request. 
Along with its complete cycle 
time of 1 microsecond, its read 
access is 0.5 microseconds after 
read request. 

The new military core memory, 
the RM-3, is available in 120, 
256, 512, 1024, 2048 or 4096 word 
sizes, with 4 to 36 bits per word 
in two-bit increments. The RM-3 
has a memory cycle of 3 micro
seconds and a buffer cycle of 2 
microseconds. Split-cycle opera
tion can be performed in 4 micro
seconds. 
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A special temperature stabil
izing enclosure chamber allows 
operation at temperatures from 
850 C. to below OOC. 

Input. Output 

SERIES 500 
PAPER TAPE READERS 

AND PUNCHES 

Royal McBee Corp. 
850 Third Ave. 

New York 22, N.Y. 

1\ paper tape reader, ~Iodcl 
:iSO, developed by tlli s company, 
IS l.I mechanical pill-sensing machine, 
capable of hi-directional operation 
at speeds up to 50 characters per 
second. The device reads 5 to 8 
level perforated chad or chadless 
tape. The mechanisms for semi
automatic tape insertion allows the 
operatof to load the m~chin~ by 
simply placing the end of the tape 
in the throat of the head assembly. 
A capstan roller automatically en
gages and drives the tape to the 
read station, correctly positioned 
to received read commands. The 
reader also handles loop tapes. 

A punched tape perforator, 
Model 500, uses parallel wires. 
Its operating speed is up to 50 
characters per second (500 words/ 
minute). The perforator feeds in 
either forward or reverse direc
tions at the same speed. The hold
ing power of small electro-magnets 
is used in combination with off
center springs to engage the se
lected punches. 

The perforator and reader 
are used in such applications as 
message relaying, data collection, 
and business ml.lchine input/output. 
The reader is also used in machine 
tool or plotter control. 
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NEW DIGITAL TAPE SYSTEM 

Information Storage Systems, Inc. 
222 Wanaque Ave. 

Pompton Lakes, N.J. 

This company has developed a 
new digital tape transport and 
storage system. The new system, 
in place of tape reels, uses two 
7" x 9" box cartridges, each cap
able of storing over 5 million 
alphanumeric characters. The one
inch tape forms a series of random 
loops in the enclosed metal car
tridge. Tape exi ts through a 
sliding door and a plastic leader 
eases tape loading into the 
transport. 

The device (called DK-3) has 
a very high density. Although the 
device's transport and head are 
designed for use as tape system 
components, the system uses phase
modulation in a serial (one-track) 
format. The seven bits of an al
phanumeric character are written 
sequentially on a single track at 
a density of 1000 bits (143 char
acters) per inch. With 32 indi
vidually addressable tracks, the 
total information density is 4576 
characters per linear inch. 

A reading system based on 
phase modulation reduces errors. 
Drum-like access to anyone of 32 
tracks provides average access of 
6 2/3 seconds to a 5 million char
acter file. Start-stop time is 
5 milliseconds. 

DIGITAL TAPE TRANSPORT 

Consolidated Electrodynamics Corp. 
360 Sierra Madre Villa 

Pasadena, Calif. 

This company has designed a 
digital tape transport, the 
DR-2700, for use in a broad range 
of computer, control, and labora
tory applications. The transport 
is a high-performance, vaCUHm
buffered device providing forward 
and reverse speeds of 150 and 75 
inches per second through a two
speed capstan motor. Start and 
stop times are less than 3.5 
milliseconds. 

There are no programming re
strictions up to 200 commands per 
second at any speed up to 150 ips 
with commands spaced no less than 
5 milliseconds apart. Command 
circuits are interlocked to pre
vent response to contradictory 
commands. 
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A dual vacuum chamber augment
ed by servo arms keeps an adequate 
supply of tape for any and all 
cycling conditions. The device 
will accommodate 1.0 or 1.5 mil 
Mylar tape in 1/2 or 1 inch widths. 

PRESTO 800 SERIES TRANSPORTS 

Lear Siegler, Inc. 
Bogen Communications Division 

Paramus, N.J. 

A series of low-cost Presto 
instrumentation tape transports 
has been designed by this company. 
The Presto 800 Series transports 
can be easily modified and are al
most unlimited in industrial 
applicat ion. 

The transports have a four
head plug-in assembly; seven tape 
speeds ranging from 15/16 to 60 
inches per second; selectable tape 
width; separate cue and edit con
trols; balanced braking; illumin
ated "feather tOLlch" controls; and 
remote control on all modes. 
Available heads with 1/2 inch tape 
can record up to 14 different phe
nomena simultaneously. 

MT-36 MAGNETIC TAPE TRANSPORT 

Potter Instrument Co., Inc. 
151 Sunnyside Boulevard 

Plainview, N.Y. 

A new digital magnetic tape 
transport has been developed by 
this company, the ~IT-36. It is 
designed for medium tape speed 
application (36 inches per second 
standard tape speed). Data trans
fer rates may be obtained up to 
86,000 alphanumeric characters 
per second using Potter high
density recording techniques or up 
to 20,000 alphanumeric characters 
per second using IBM 556 bits per 
inch method of recording. The 
MI-36 has no program restrictions 
up to 200 commands per second at 
36 inches per second. An improved 
pinch-roller circuit offers fast 
start time (3 milliseconds or less) 
and short stop distance (0.050", 
maximum). Solid-state electronics 
are used throughout. 

UNIVAC OPTICAL 
CHARACTER READER 

Univac Div. of Sperry Rand Corp. 
315 Park Ave. So. 
New York 10, N.Y. 

The new Univac Optical Char
acter Reader converts printed in
formation directly to magnetic tape 
for computer input. The'device is 
capable of processing documents 
ranging in size from 2 3/4 by 
2 5/8 inches to 6 by 8 1/2 inches. 
Tapes may be produced for input to: 
Univac step computer; Univac solid
state computer; Univac solid-state 
II computer; Univac I; Univac II; 
Univac III; Univac 490 real-time 
system; and the Univac 1107 thin
film memory computer. 

In a demonstration the device 
read the customer portion of public 
utility and insurance documents at 
a rate in excess of 300 per minute. 
The Univac Optical Character Reader 
converted English language inform
ation printed on the document di
rectly to magnetic tape for com
puter input. This reader will be 
useful in applications requiring 
high input of "turn around" docu
ments, as occur in public utility 
billing, mortgage loan accounting, 
etc. 
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FACITAPE, 
TAPE HANDLING EQUIPMENT 

Autonetics Industrial Products 
3400 E. 70th St. 

Long Beach 5, Calif. 

Three new pieces of high 
speed perforated tape handling 
equipment have been announced by 
this, company. The new equipment, 
named "Facitape" is produced in 
three modelsj Model 151, high 
speed perforated tape punchj 
Model 110 high-speed perforated 
tape readerj and the Facitape 
Console, a compact tape punch/ 
reader console device. 

The Facitape Model 151 punch 
(shown above) provides operating 
speeds of 0 through 150 ch/sec. 
and will idle indefinitely if re
quired by the application. It ac
commodates 5, 6, 7 or 8 channel 
tapes and can punch any desired 
code. 

The Facitape Model 110 reader 
(shown above) has a capacitance 
read head, which is unaffected by 
ambient light conditions, dust or 
lint on the read heads, or other 
environmental hazards. Speeds up 
to 600 characters per second are 
obtained and the reader will stop 
within one character through its 
entire operating range. All 5 
through 8 channel tapes may be 
read in any desired code. 

The Facitape console combines 
the features of the Model 151 
pUllch and the Model 110 reader in
to a single punch reader console 
ullit. 

NEW TAB CARD READER 

Varifab, Inc. 
High Falls, N. Y. 

An economical, compact tabu
lating card reader has been devel
oped by this company for accurate 
implementation of card programs 
for industrial and other machinery. 
The new Varifab 610 Tab Card Head
er is designed to handle standard 
or plastic tab cards containing up 
to 960 holes. The Vari-Fab 610 
allows easy insertion and with
drawal of cards. There is an 
interchangeable front panel for 
row or column selection. All 
terminals are on the rear station
ary panel to permit quick electri
cal connection. 

The reader will not function 
if a card is inserted incorrectly. 

ELEC TRONIC PRINTER 

General Dynamics/Electronics 
P.O. Box 2449 

San Diego 12, Calif. 

A high-speed message printer 
has been developed by this company. 
for use in electronic data process
ing and digital communication sys
tems. The printer, denoted 
SC-3070, can operate on-line or 
off-line with digital computer 
systems, and is compatible with 
most available data transmission 
terminals. It asynchronously 
prints a character at a time, upon 
receipt of signals from a digital 
computer, a high-speed teletype 
terminal, or other data-llUlldling 
devices. 

The printer uses an ell!Gtro
static process to produce legible 
permanent copy, that can be handled 
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without smudging or smearing. It 
will operate at a speed up to 03 
words per second. It has modular 
design and readily replaceable 
circuit boards. 

NEW FIRM ANNOUNCES 
HIGH-SPEED PRINTER 

Data Systems Devices of Boston, Inc. 
343 Western Avenue 

Boston, Mass. 

A High-Speed Printer, for use 
with EDP systems, is the first 
product to be announced by this 
new company. The device has a 
printing speed of 1200 lines per 
minute with 132 printing posi
tions, an paper advance at either 
one of two speeds. 

The new drum type printer, 
Model 1-132, is constructed to 
offer improved print quality in 
high-speed operation. Actual 
printing is done with a ballistic 
striker designed to lessen char
acter ghosting. It performs with 
a guaranteed maximum of .015" de
viation in~character-to-character 
vertical alinement. 

The printer's design allows 
for full non-synchronous operation, 
making the paper advance possible 
immediately after a full line is 
printed and allowing resumption 
of printing after the paper ad
vance cycle is completed. 

NEW DA TA STORAGE 
AND DISPLAY SYSTEM 

Laboratory for Electronics, Inc. 
1079 Commonwealth Ave. 

B 0 s ton l:i, ~Ia s s . 

;\ lIew data stora~Je alld di:;
play system capable of gelleratillg 
olle half mi 11 iOIl charac ters per 
second has been developed by this 
company. It is called the SM-IIA 
and is for use in such applications 
as military command and control 
systems. The device, including 
memory, provides a bright flicker-
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free image using a standard cath
ode ray tube (CRT). Any combina
tion of alphanumeric characters, 
abstract symbols,schematics, 
logic diagrams, graphs,'c'harts or 
maps can be displayed. 

A new technique in solid
state character qeneration enables 
formation of up LO JUU,OOO char
acters per second. Each is com
posed of from one to 25 individual 
line segments, 

Ail LFE Bernoulli Disk memory 
device is used as the storage ele
ment in the SM-IIA. The Disk, at 
rotational velocity, repeats the 
presentation 50 or 60 times per 
second for a flicker-free image. 
Any part of displayed information 
may be changed or updated at any 
time. Information can be stored 
on the disk indefinitely. 

The full range of normal dig
ital inputs are compatible with 
the SM-IIA, including computers, 
data links, paper and magnetic 
tape and manual keyboards. 

NEW MAGNETIC TAPE ERASER 
AND TESTER 

General Kinetics Inc. 
2611 Shirlington Rd. 

Arlington, Va. 

This company has developed a 
magnetic tape bulk eraser, called 
the Model K-80, and a solid-state 
magnetic tape tester called the 
Model 7-A. 

The magnetic tape bulk ~raser, 
has been designed for continuous 
operation without overheating. It 
has a complete erasure cycle of 
one minute per reel. The unit 
will handle any standard reel di
ameter from 3" to 15" and can ac
commodate tape widths up to 211. 
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The Model K-80 accomplishes erasure 
by rotating the tape reel through 
a gradually-reduced, high-flux 
density alternating magnetic field 
employing three separate magnet 
coils. Erasure level is 80 to 95 
decibels, depending on the method 
of measurement. 

The magnetic tape tester is 
fully solid-state. It is designed 
to locate dropouts, noise pulses 
and time-displacement errors in 
magnetic computer tape. It per
forms both signal and noise tests 
in a single pass of the tape and 
permits manual error correction at 
a built-in work station. The 
tes~er is equipped with seven
channel heads for standard IBM
format tape, and can be modified 
to accommodate tapes used in other 
computer systems. 

COMPUTER TIME CLOCK 

Electronic Engineering Company 
of California 

Santa Ana, Calif. 

A computer time clock, called 
Datachron, has been developed by 
this company. It operates under 
computer program control without 
permanent connection with the com
puter. Two models are available, 

the EECO Datachron 790 for 24-hour 
clock time operation (shown in the 
photo) and the EECO Datachron 791 
for elapsed time operation. 

The clocks measure computer 
running time and facilitate com
parison of the efficiency of pro
grams and subroutines. Timing 
data is processed through the com
puter for direct printout on a 
report. 

Both clocks can be connected 
to any IBM computer with an unused 
tape channel and can be assigned 
and tape-unit-select channel. A 
tape-read command is given for the 
assigned channel. The Datachron 
simulates the IBM tape response and 
sends the accumulated time data to 
the computer. Shutting down the 
computer by switching the power on 
or off does not affect the accumu
lated time in the Datachron. Real 
time data is interrogated from the 
clock and when obtained is sent to 
computer storage. 

Components, 

"FLEA" MEMORY 
FOR USE IN MICROELECTRONIC 

COMPUTER SYSTEMS 

Radio Corporation of America 
30 Rockefeller Plaza 

New York 20, N.Y. 

An experimental, low-cost 
electronic memory, for use in 
future generations of microelec
tronic computers, has been devel
oped by this company. The device, 
called a "Flux Logic Element Array" 
or FLEA memory, is smaller than a 
pack of book matches and is capable 
of processing 100,000 computer 
words per second. 

The FLEA memory differs from 
standard computer memories in its 
use of permalloy "transfluxors" 
for memory cells rather than fer
rite cores. These transfluxors 
are formed and interconnected on 
a single sheet by a series of pho
tographic processes. To complete 
the memory, these sheets are 
stacked one atop the other and 
interconnected vertically. A pro
totype, delivered to RCA's Surface 
Communications Division, Camden, 
N.J., for evaluation in tactical 
military equipment, contains a 
stack of eight such sheets giving 
it a total storage capacity of 
1024 bits of information. 

The FLEA memory is word-org
anized, 8 bits per word. The 
drive current is 120 ma; read
write cycle is 10 microseconds; 
and it has a temperature range of 
-60oC to 150oC. The high informa
tion capacity per unit of volume, 
the inherent low cost, wide temp
erature range and adaptability to 
automatic production are major ad
vantages over conventional devices. 

PHOTOELECTRIC DIGITAL CLOCK 
AND CODE CONVERTER 

Invac Corp. 
Waltham; Mass. 

A new photoelectric digital 
clock, Model 200, has been intro
duced by this company. It provides 
serial character output plus three 
serial functions of fixed informa
tion. The coded signal output is 
parallel by bit and serial by 
character. The device weighs 9 
pounds. 
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The company has also devel
oped a photoelectric code con
verter, Model 190, said to be able 
to convert at 20 characters per 
second any 5 to 8-bit code by in
terchanging code discs. The con
verter weighs 9 pounds. 

Data Transmitters 

and AID Converters 

DATARAY 401 
DA TA TRANSMISSION SYSTEM 

Raytheon Company 
Communications & Data Processing 

Norwood, Mass. 

The DataRay 401 data trans
mission system is now able to pro
cess alphabetic as well as numeric 
information. The new alpha
numeric devices, sold and serviced 
by The Standard Register Company 
and manufactured by Raytheon, will 
provide greater flexibility and 
versatili ty. 

The new unit can transmit all 
alpha-numeric data from punched 
cards although the keyboard can 
only be used for numeric coding 
and for checking purposes. The 
new 401 unit provides for separate 
fields within a card to be checked 
individually instead of the one 
field length per output card. It 
can also transmit from one reader 
into two key punches simultan
eously. 

DIAL-O-VERTER 
SERIAL CARD TERMINAL 

Digitronics Corporation 
Albertson, N.Y. 

~ Dial-o-verter D515 serial 
card terminal has been developed 
by this company. The D515 term
inal transmits 80-column punched 
cards over telephone lines at a 
speed of 100 cards per minute. 
It is fully compatible with the 
Dial-o-verter D505 and D506 paper 
tape terminals, the D510 bi
directional card terminal, and 
the ()S20 magnetic tape terminal. 
It also includes an option which 
permits it to be used as an off
line punched card-to-paper tape 
converter. 

The D515 serial card terminal 
includes a serial card reader, a 
converter module which includes a 
102<1 character memory, transla
tion and limited editing facili-

ties, and a coupler module. CarJs 
are read narrow end first, so that 
each character is read sequential
ly and translated into either 

Teletype or any desired 7-bit 
parity code. Characters are 
stored in the core memory and 
transmitted over the telephone 
line by the coupler. 

CMC DIREC T COUNTING 
CONVERTER 

Computer Measurements Co. 
San Fernando, Calif. 

An all solid state device for 
extending the frequency range of 
electronic counters to 100 mega
cycles with 10 cps resolution is 
now in production by this company. 

The device, CMC Model 740A 
Direct Counting Converter, has a 
100 Mc octade prescaler which in
cludes the input amplifier and 
shaper, an octade time base di
vider, and self-contained power 
supply. 

Software News 

HONEYWELL EDP ADDS 
"SCOPE" SOFTWARE 

PARALLEL PROCESSING ABILITY 
BOOSTED 

A new software package to ex
tend the parallel processing abil
ity of the Honeywell 800 and 1000 
computers has been announced by 
Honeywell EDP, Wellesley "ills, 
Mass. 

The software system, called 
SCOPE, (~ystem to foordinate the 
.Qperation of feripheral ~quipment), 
is a utility package designed to 
coordinate the use of peripheral 
equipment. It is said to be cap-
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able of operating up to seven 
different peripheral devices sim
ultaneously -- including card 
readers, card punches and printers. 

SCOPE consists of two parts: 
a monitor and a set of macro rou
tines to control the operation of 
each piece of equipment. The 
macro routines are in the ARGUS 
macro library and are used to con
struct a specialized program for 
a particular configuration of 
peripheral equipment. SCOPE soft
ware permits the combination of a 
series of peripheral routines into 
one program, allowing up to six 
other programs to operate in 
parallel with it, under the con
trol of the ARGUS Executive system. 
ARGUS (Automatic Routine Generat
ing and~pdating ~stem) is an 
assembly system developed by 
Honeywell EDP in 1961. 

Analog 

TR-48 OFF ERS 

TWO NEW COMPONENTS 

Electronic Associates, Inc. 
Lonu 13ranch, N. J. 

Two new components have been 
developed by this company that ex
pand the high-speed repetitive 
computational abilities of the EAI 
TR-48 medium-size general purpose 
analog computer. The components 
are an integral repetitive opera
tion display and a solid state 
high-speed comparator. 

The display device can be 
used to display up to four vari
ables simultaneously, eliminating 
the need for an external oscillo
scope. The device will also be 
available in a modular package 
which can be used as a repetitive 
operation readout for the TR-IO 
desk top size computer, and the 
TR-48 computers now in use. 

The second TR-48 component 
is a high-speed comparator. It is 
a completely solid state device 
that can perform high-speed switch
ing and logic operations at speeds 
high enough to permit high-speed 
repetitive operations with the 
computer. 
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FJCC EX POST FACTO PROFILE 

What?: Fall Joint COIIlPu.ter Conference 

Where?: Sheraton Hotel in Philadelphia, Pa. 

When?: December 4-6, 1962 

What was the theme?: "Computers in the Space Age" 

Who was there?: Over 6000 registrants and visitors. 

What did they hear?: Thirty technical papers, a keynote and banquet 
address, and three panel discussions. 

What did they see?: Over $10 million in computing equipment displayed 
in 160 booths by 80 exhibitors. 

Who sponsored it?: The American Federation of Information Processing 
Societies (AFIPS) which is composed of the Asso
ciation for Computing Machinery, the American 
Institute of Electrical Engineers, the Institute 
of Radio Engineers, and the Simulation Councils~ 
Inc. 

Where can I get a copy of the Proceedings?: Mail order requests for a 
copy of the 62 FJCC Proceedings should be sent 
to: Spartan Books, 6411 Chillum Place, Wash
ington 12, D.C. Price per copy: $4.00 to 
members of affiliated societies; $8.00 to others. 

PRESIDENT KENNEDY 
CONGRATULA TES 

COMPUTER SCIENTISTS 

"It would be difficult to 
imagine how the government and 
industry could work effectively 
today without the help of elec
tronic computers," said President 
Kennedy in a telegram to Dr. Willis 
H. Ware, chairman of governing 
board of the AFIPS at the recent 
FJCC. 

" ..• 1 am pleased to greet you 
on the occasion of this •.• confer
ence, the tenth anniversary of the 
first installation of a commer
cially manufactured electronic 
computer at the Bureau of the 
Census," he added. "During the 
past ten years, the government and 
the country as a whole have learned 
to rely on computers for many es
sential tasks, ranging from pro
cessing large quantities of data 
to making rapid calculations that 
can immediately affect the safety 
and welfare of the nation ••• " 

" .•• Computers have expanded 
our horizons and have demonstrated 
to the world important advances in 
American technology," President 
Kennedy continued. "The meeting 
of the American Federation of In
formation Processing Societies 
will help to improve the develop
ment and applications of computers 
and their contributions to the 
quali ty of American life ••. " 

Dr. Ware, on behalf of AFIPS, 
had sent President Kennedy an 
earlier message noting the follow
ing significant contributions of 
the computer scientists: The ten 
year old industry now employs more 
than one million people and has an 
annual business volume of more 
than one billion dollars. Today, 
our commercial computing power can 
be measured as the ability to per
form 110,000,000 operations per 
second, 95% of the world's power, 
or more than 10,000 general purpose 
computers. 

The role of the government in 
encouraging the growth of this 
technology was noted and Dr. Ware 
said in part, " ••• The electronic 
computer is a United States devel
opment and one that we can take 
great pride in. We feel that it 
is the strongest single weapon 
that this country has in extending 
the abilities of its technical 
people, in helping business adjust 
to today's demands and pressures, 
in reducing the waste of our re
sources, and in making fuller use 
of our inheritance of knowledge 
from the past ••• " 

Contributions of computer 
technology to business, industry, 
and government were noted. "We 
feel the computer community has 
served the country well," Dr. Ware 
continued. .. In the past ten years 
the cost of mathematical computa
tion has been reduced from $300 for 

1,000,000 operations to $1 for 
1,000,000 operations; speed has in
creased from 2,000 operations per 
second to 200,000 operations per 
second; costs have been lowered to 
bring them within reach of the av
erage business and the size has 
been expanded to enable the accomp
lishment of vital Atomic Energy 
Commission calculations ••• " 

Dr. Ware conc 1 uded, " ... Thi s 
country is in a technical and ec
onomic squeeze that computers are 
helping to alleviate; they are the 
tool by which we are able to get 
into rhythm with our times. We 
are proud of our record. But 
under the urgency of today's de
mands we can do more. We are re
dedicating ourselves to this task." 

HUMAN COMPUTER 
A POPULAR FEA TURE 

AT FJCC EXHffiIT 

Overflow crowds filled the 
Bendix Computer booth at the Fall 
Joint Computer Conference in the 
Philadelphia Sheraton as Bendix 
presented the earliest known type 
of computer -- the human brain. 

Willis Dysart, (on left in 
photo insert) the famous mental 
arithmetician, assisted by Bendix 
supervisor Howard Mark, astonished 
conferees with 23 performances of 
mathematical wizardry in square 
and cube root problems. Then, us
ing his "braincell memory" and 
"decimal system of unprogrammed 
problem solution," Dysart invited 
guests to write multiple-digit 
numbers on a blackboard for him to 
add or multiply at split-second 
speed. To demonstrate his "20-20 
optical scanning device," Dysart 
glanced at assorted dollar bills, 
retaining their serial numbers in 
mind until asked to repeat them 
later, when he would also pick two 
serials from memory and call off 
their sum. Uysart also, upon 
learning of a guest's birthday, 
would tell him how long he had 
lived in days, hours, minutes, and 
seconds. An estimated 1500 viewed 
the Bendix exhibit during the 3-day 
conference. 

42 COMPlTTERS and AUTOMATION for January, 1963 

• 



BUSINESS NEWS 

RCA SAYS EDP DIVISION 
"ON SCHEDULE" 

RCA has reported that its 
earnings and sales set records in 
the first nine months this year. 
Net income jumped 44% to $34.3 
million, from $23.8 million, or 
$1.29 a share, a year earlier. 
Sales rose 16% to $1,265,500,000 
from $1,090,100,000. 

Elmer W. Engstrom, president, 
said the gain in earnings this 
year from 1961 would be sharper 
than the increase in sales. He 
attributed this to increased operat
ing efficiencies, cost reductions 
in developing and producing data 
processing equipment and other 
factors. 

Rental and sales income of 
the EDP division have more than 
doubled those of last year, Mr. 
Engstrom said. He noted that by 
year's end more than 250 commercial 
computers will have been shipped to 
business and government users here 
and abroad. About two-thirds of 
those are the lower-priced 301 sys
tems, and the other one-third, 
medium-priced 501 machines. That 
compares with 125 business computers 
installed in customers' offices at 
the end of 1961. 

Mr. Engstrom said electronic 
data processing costs, which reached 
a peak last year, have been sharply 
cut this year. "We see a further 
cost reduction in 1963," he pre
dicted. "At some time, not too 
remote from the end of next year, 
we hope to approach a break-even 
level in the computer operation," 
he said. "We are on schedule." 

ANELEX NOTES DOUBLING 
OF SALES 

Consolidated 1962 net sales 
of $12,523,572, approximately twice 
the 1961 total of $6,641,728, is 
reported by Anelex Corporation, 
Boston, Mass. 

Consolidated net income, the 
annual report states, was $520,273, 
compared to $270,473 or, with in
clusion of a special $35,500 tax 
credit, $305,973 in 1961. 

Al\lPEX BOASTS RECORD SALES 

Ampex Corporation, Redwood 
City, Calif., has reported that 

sales, earnings and incoming orders 
for the six months ended October 31 
set new company records for any 
first half year. Sales totaled 
$43,120,000 up 18 per cent from 
$36,480,000 a year ago. Net earn
ings increased 347 per cent to 
$2,197,000 compared with $492,000 
for the first half of fiscal 1962. 
Incoming orders for the six months 
totaled $50,1~O,000, up 32 per cent 
from $37,139,000 in the previous 
year. 

Research and new product de
velopment expenditures charged 
against the first six months of 
the year amounted to approximately 
$4,250,000. During this period a 
total of 13 new Ampex products have 
been introduced. Ampex says it 
will spend in excess of $9,000,000 
for research and new product de
velopment during the current fiscal 
year. 

CONTROL DA TA LEASES 
NEW BUILDING IN LOS ANGELES 

Dr. Robert E. Fagen, General 
Manager of Control Data's System 
Sciences Division, has announced 
the leaSing of approximately 6,000 
square feet of a new building in 
Westchester, California located in 
the hub of Los Angeles' space-age 
industrial development. Control 
Data will occupy the entire build
ing by January, 1964. 

The recently completed struc
ture will serve as the headquarters 
for the System Sciences Uivision 
and will house all of its Los Angeles 
staff. 

The System Sciences Division 
is engaged in military and commer
cial projects involving system 
analysis, design and development 
of computer complexes, mathematical 
research and computer programming 
research and development. 

At a later date, Control Data 
will install a computation center 
in the new building. This is ex
pected to serve as a scientific 
center for the military and aero
space industries in the Los Angeles 
area and also afford the System 
Sciences Division the opportunity 
to expand its research and develop
ment program. 

TECH/OPS UPS PROFITS tl1 %, 
SALES RISE 

Technical Operations, Inc., 
Burlington, Mass., reports net 
earnings of $ 285,700 for the year 
ended Sept. 30, 1962, representing 
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a 91 per cent increase over the 
$149,500 recorded the preceding 
year. The earnings include a 
$36,000 tax credit. 

Sales of $10,187,800 in the 
year rose more than 21 per cent 
from fiscal 1961's $8,380,700. 
The 1962 sales include a $400,000 
disputed receivable claim by a 
Tech/Ops subsidiary with a prime 
contractor. 

LOWER CASE FIRM 
GETS NEW CASH 

Erwin Tomash, president of 
data products corporation, Culver 
City, Calif., has announced the 
completion of a $1,400,000 long
term financing program for the 
company and its subsidiary, 
Informatics Inc. data products 
corporation is a recently estab
lished, independent, publicly held 
company servicing the data indus
tries with concentration on equip
ment to perform data input, data 
output, and data storage tasks. 
Its products are the DISCfILE manu
factured in St. Paul, Minnesota, 
and the LINE/PRINTER manufactured 
in Culver City, California. 

A portion of the funds will 
be used to reduce current short
term bank borrowings, and the bal
ance will be added to workinu capi
tal. 

COMPUTER USAGE HEPOHTS 
SALES, INCOME AT NEW HIGHS 

Computer Usage Company, Inc., 
New York, has announced record sales 
and income for the fiscal year 
ending September 30, 1962. Total 
sales from services reached a peak 
of $2,022,156, up 55% from sales 
of $1,299,700 a year ago, while net 
income after taxes totaled $61,421, 
up 65% from $37,234 for 1961. 

Mr. Kubie, president, also dis
closed that cue's backlog for ser
vices was approximately $1,342,000 
on September 30, compared to $669, 
000 the year previous. 

Now in its eighth year of opera
tion, Computer Usage Company, Inc., 
is a firm specializing in computer 
analysis, prouraming and operation. 
Branch off ices of CUC are located 
in WashillUtoll, D.C., and Los Alludes. 



MONTHLY COMPUTER CENSUS 
The number of electronic computers installed, or 

in production at anyone time has been increasing at 
a bewildering pace in the past several years. New 
vendors have come into the computer market, and 
familiar machines have gone out of production. Some 
new machines have beeri received with open arms by 
users -- others have been given the cold shoulder. 

To aid our readers in keeping up with this mush
rooming activity, the editors of COMPUTERS AND AUTO
MATION present this monthly report on the number of 
American-made general purpose computers installed or 
on order as of the preceding month. We update this 
computer census monthly, so that it will serve as a 

"box-score" of progress for readers interested in 
following the growth of the American computer in
dustry. 

Most of the figures are verified by the respec
tive manufacturers. In cases where this is not so, 
estimates are made based upon information in the 
reference files of COMPUTERS AND AUTOMATION. The 
figures are then reviewed by a group of computer 
industry cognoscenti. 

Any additions, or corrections, from informed 
readers will be welcomed. 

AS OF DECEMBER 20, 1962 

NAME OF 
MANUFACTURER 

Addressograph-Multigraph 
Corporation 

Advanced Scientific 
Instruments 

Autonetics 

Bendix 

Burroughs 

Clary 

Computer Control Co. 

Control Data Corporation 

Digital Equipment Corp. 
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El-tronics, Inc. 

General Electric 

General Precision 

Honeywell Electronic Data 
Processing 

NAME OF 
COMPUTER 

EDP 900 system 

ASI 210 
ASI 420 

RECOMP II 
RECOMP III 

G-15 
G-20 

205 
220 
E101-103 
8250 
8260 
B270 
8280 
B5000 

DE-60/DE-60M 

DDP-19 
DDP-2tl 
SPEC 

160/160A 
1604 
3600 
6600 

PDP-l 

PDP-tl 

ALWAC IIIE 

210 
225 

LGP-21 
LGP-30 
RPC-4000 

H-290 
H-400 

SOLID 
STATE? 

AVERAGE MONTHLY DATE OF FIRST NUM8ER OF 
RENTAL INSTALLATION INSTALLATIONS 

Y 

Y 
Y 

Y 
Y 

N 
Y 

N 
N 
N 
Y 
Y 
Y 
Y 
Y 

Y 

Y 
Y 
Y 

Y 
Y 
Y 
Y 

$7500 

$2850 
$12,500 

$2495 
$1495 

$1700 
$15,500 

$4600 
$14,000 

$875 
$4200 
$3750 
$7000 
$6500 

$16,200 

$675 

$3500 
$3000 

$800 

$ 2000/$ 3500 
$35,000 
$52,000 

$120,000 

Y Sold only 
about $175,000 

Y Sold only 
about $ 75,000 

N $2500 

Y $16,000 
Y $7000 

Y $725 
semi $1300 
Y $1875 

Y $3000 
Y $5000 

2/61 

4/62 
12/62 

1l/58 
6/61 

7/55 
4/61 

1/54 
10/58 

1/56 
1l/61 
1l/62 

7/62 
7/62 

2/60 

6/61 

5/60 

5/60 & 7/61 
1/60 
4/63 

12/59 

8/62 

2/54 

7/59 
1/61 

12/62 
9/56 
1/61 

6/60 
12/60 

9 

5 
1 

132 
28 

348 
20 

87 
58 

170 
40 
15 
10 

5 
o 

73 

1 
o 
8 

215 
40 
o 
o 

34 

5 

32 

59 
65 

3 
400 

64 

II 
34 

NUMBER OF 
UNFILLED 

ORDERS 

11 

4 
1 

7 
18 

5 
6 

x 
X 
X 

34 
42 
30 
16 
10 

8 

2 
1 
2 

55 
15 

2 
1 

10 

5 

X 

20 
95 

30 
20 
20 

3 
52 
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NUMBER OF 
NAME OF 

MANUFACTUR ER 
NAME OF 
COMPUTER 

SOLID AVERAGE MONTHLY DATE OF FIRST NUMBEH OF UNFILLED 
STATE? RENTAL INSTALLATION INSTALLATIONS ORDERS 

Honeywell EDP (cont'd.) 

H-W Electronics, Inc. 

lillB-Singer, Inc. 

IBM 

Information Systems, Inc. 

ITT 

H-800 
H-1800. 
DATAmatic 1000 

HW-15K 

SEMA 2000 

305 
650-card 
650-RAMAC 
1401 
1410 
1440 
1620 
701 
702 
7030 
704 
7040 
7044 
705 
7070. 2e 4 
7080 
709 
7090 
7094 

ISI-609 

7300 ADX 

Y 
Y 
N 

Y 

Y 

N 
N 
N 
Y 
Y 
Y 
Y 
N 
N 
Y 
N 
Y 
y 
N 
y 
Y 
N 
Y 
Y 

Y 

Y 

$22,000 
$30,000 up 

$500 

$700 

$3600 
$4000 
$9000 
$2500 

$10,000 
$1800 
$2000 
$5000 
$6900 

$300,000 
$32,000 
$14.000 
$26,000 
$30.000 
$24.000 
$55,000 
$40,000 
$64,000 
$70,000 

$4000 

$ 35,000 

Monroe Calculating Machine Co. Monrobot IX 
Monrobot XI 

N Sold only-$5000 
Y $700 

National Cash Register Co. 

Packard Bell 

Philco 

Radio Corp. of America 

Scientific Data Systems Inc. 

TRW Computer Co. 

UNIVAC 

X -- 110 longer in production 

NCH - 102 
- 30tl 
-310 
- 315 
- 390 

PB 250 

2000-212 
-210, 211 

1000 

Bizmac 
RCA 301 
RCA 501 
RCA 601 

N 
y 
y 
y 
Y 

Y 

Y 
Y 
Y 

N 
Y 
y 
Y 

SDS-910 Y 
SDS-920 Y 

RW530 y 

Solid-state 80, 
90, & Step Y 

Solid-state-II Y 
490 Y 
1107 Y 
III Y 
LARC Y 
1100 Series (ex-
cept 1107) N 

I & II N 
File Computers N 
60 & 120 N 

1004 Y 
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$ltl,OOO 
$2000 
$0500 
$1850 

$1200 

$68,000 
$40,000 

$7010 

$6000 
$15,000 
$35,000 

$2190 
$2690 

$2500 

$8000 
$8500 

$26,000 
$45,000 
$20,000 

$135,000 

$35,000 
$25,000 
$15,000 

$1200 
$1500 

12/60 
-/63 

12/57 

3/63 

1/62 

3/62 
II/54 
11/54 
9/60 

11/61 
4/64 
9/60 
4/53 
2/55 
5/61 

12/55 
6/63 
6/63 

11/55 
3/60 
8/61 
8/58 

11/59 
12/62 

2/58 

7/62 

1/60 
5/61 
5/62 
5/61 

12/60 

-/63 
10/58 
-/63 

-/56 
2/61 
6/59 

11/62 

8/62 
9/62 

8/61 

A/58 
9/62 

12/61 
10/62 
0/62 
S/60 

12/50 
3/51 & 11/57 

8/56 
-/53 
2j63 

TOTALS 

49 
o 
6 

o 

17 

1)25 
735 
262 

3850 
78 
o 

1350 
4 
5 
3 

89 
o 
o 

J60 
245 
38 
45 

213 
1 

20 

6 

160 
:210 

:w 
30 
~u 

32 
275 

130 

o 
21 
o 

4 
159 
83 

1 

8 
2 

14 

528 
2 
4 
1 

32 
62 
77 

912 
o 

12,882 

5 
2 
X 

1 

18 

X 
X 
X 

4380 
430 
480 
320 

X 
X 
X 
X 

35 
5 
X 

260 
28 

X 
144 

4 

3 

7 
ISO 

X 
o 

,10 
13U 
230 

6 
27 
12 

X 
330 

11 
6 

12 
5 

7 

152 
34 
12 
16 
6:' 

X 

X 
X 
1 

27 
950 

8.899 
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HEADERS' AND EDITOR'S FORUM 
(Colltillw:d from Page 9) 

WIN A BRAIN lAC 

The Famous Electronic Brain Construction Kit 

The Perfect Christmas Gift for the 
Bright Young Man or Woman 

FIVE WINNERS: HERE'S How 

Choose a caption for the cartoon below. Submit 
it at the Computers aI\d Automation booth. 

The best five captions submitted, in the opInIOn 
of the editorial staff, will be selected. The author 
of each will receive a gift-wrapped BRAINIAC, in 
time for Christmas, and ready to introduce a de
lighted young person to the world of computing 
machines. 

The Cartoon: 

Over forty people submilled entries from the ab
surd to the hilarious to the unprintable. The win
ning entries and their authors are: 

"Wow! This month's electric bill is larger than the 
salaries of the five girls this thing replaced." 

K. J. Cohen 
9710 Jeanes Street 
Philadelphia IS, Pa. 

"Diagnostic report-MAIN PROBLEM ... CON-
SOLE OPERATOR." 

Don Sabia 
E. J. Bettinger Co. 
20 S. 15th Street 
Philadelphia 2, Pa. 

"We appreciate your suggestion, Klauss, but our 
budget does not include red and green indicator 
lights for Christmas." 
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Robert N. Brown 
2775 Franklin Drive 
Columbus, Ind. 

"It says, 'YOUR LAST GAME OF TIC-TAC-TOE 
COST THE COMPANY $57.23:" 

Vincent Buckley 
401 Colwyn Avenue 
Colwyn, Pa. 

"Switch on the automatic monitor routine, Higgins 
-and incidentally you'll be retrained to take care of 
the air conditioning." 

Edward T. Killelea 
501 University Boulevard 
Glassboro, N. J. 

SO you see, Virginia, more than an ordinary bit 
of wit is to be found among people who handle bits 
automatically. 

ALGOL LABELS APPROVED 
To the Editor: 

With reference to the article "ALGOL-A Simple 
Explanation" by Dr. Clippinger in the November 
issue, I was surprised to see the following erroneous 
ALGOL statement in Example 1: 

declare: real p, q, SUM; 
To the best of my knowledge, the ALGOL-60 spec
ifications do not allow declarative statements to be 
labelled. Dr. Clippinger's reasons for labelling the 
above statement were readability (and presumably 
documentation). It would seem to me that if labels 
were allowed for declarative statements, they would 
provide a method less awkward than comment state-
ments for deline.ating blocks of data for documenta
tion purposes. In short, the usage above is incorrect, 
but 1 would like to see it allowed. 

Yours truly, 
STEPHEN F. GRISOFF, 

IBM Data Systems Division 
Cambridge 38, Mass. 

NEW COMPUTER TV SERIES 
"The industrial revolution effectively released man 

from being a beast of burden; the computer revolu· 
tion will similarly release man from a dull, repetitive 
routine .... " 

Dr. Richard Hamming, Computers and Automation 
advisory editor and research mathematician at Bell 
Telephone Laboratories, makes this comparison and 
this prediction of a bright tomorrow during a new 
National Educational Television series entitled "The 
Computer and the Mind of Man." 

The six-program series, underwritten by a grant 
from International Business Machines Corporation, 
premiered last month across the country on the 
N. E. T. network of 67 affiliated, non-commercial 
television stations. KQED, San Francisco's non·C0111-
mercial television station, has produced the series 
£or- N. E. T. I 

As the television series unfolds, viewers will be in
troduced to the variety of routine tasks in govern· 
ment, industry, and general business that electronic 
computers can control automatically-the computer 
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can process millions of bits of data in seconds, can 
run manufacturing plants, and can simulate the firing 
of rockets. 

During "The Computer and the Mind of Man," 
viewers will also find themselves surveying the world 
of the computer-from the first mechanical calculator 
in the seventeenth century to the first electronic com
puter in the 1940's, from the variety of programming 
languages now being used to instruct computers to 
once unthought of methods of using these mathe
matical marvels. 

In regard to the question of machines becoming 
more and more like human beings, Dr. C. R. DeCarlo, 
director of education for IBM, comments during the 
filmed series, ''I'm persuaded that no matter how 
deeply we probe, no matter how arduously we try to 
duplicate-and are successful in duplicating certain 
parts of the life process-there will always be some 
new level of fineness or resolution beyond us. In 
other words, the enigma will always be there." 

And J. Presper Eckert, co-inventor of the first elec· 
tronic computer and vice president of the UNIVAC 
Division of the Sperry Rand Corporation, wryly adds, 
"If we are able to make a machine which is ,capable 
of emulating human thinking and is capable of self
reproduction, I hope that the man who does this has 
the presence of mind to kick the plug out of the 
socket before he starts running." 

THE BENDIX G-15: SEVEN YEARS OLD 
AND STILL SELLING 

The face pace of computer technology has a way 
of obsoleting equipment almost before it gets out of 
the prototype stage. In the November issue, Com
puters and Automation reported on the used compu 
ter market in which several three- or four-year-old 
computers have recently been traded for newer equip
ment. An apparent exception to this trend is the 
small Bendix G-15 general purpose computer, first 
marketed seven years ago-and still being ordered. 

New orders for the G-15 are still coming in to the 
Los Angeles headquarters of Bendix Computer. Lit
ton Industries, for example, ordered five systems dur
ing the past year, the most recent order arriving in 
September for a new machine to be used with a spe
cial simulation system. 

This year the G-15 countered another industry 
trend when Bendix Computer general manager 
Charles Edwards announced that more than 50% of 
the machines had been converted from lease to sale 
basis. 

Bendix reports accessory orders for fiscal year 1962 
were about $500,000. 

About 370 of the G-15 systems have been manu
[anllred by Bendix which credits three features of the 
computer for its continued popularity: reliability, 
versatility and strong users' support. 

(~·I!) #2 was delivered to Humble Oil's Research 
Cellter in Houston in 1955. Up to 1961, when Humble 
anptired the larger Bendix G-20, the system had re
corded 'lS, I SO hours of operation with 96.5c;'o up
time. 

Similarly a G-15 at Eastman Kodak in Buffalo, 
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N. Y., recorded up-time of 100c;'o for more than a year. 
The average this past year for all G-15s was 97%. 

This high reliability has also led to a number of 
uses with special military systems such as the missile 
impact prediction system on Kwa jalein Island. Its 
general ruggedness has sent eight of them rolling on 
the high seas with U. S. Navy ships. 

Versatility has been afforded by a range of peri
pheral equipment for the G- I 5, including multicode 
paper-tape readers, magnetic-tape units, punched-card 
coupler and tabulator, digital differential analyzer, 
universal code accessory, plotter and other special
purpose devices. 

lVIore than 1,000 programs are contained in the 
G-15 Users Library. About 200 companies are mem
bers ~f the Users Organization which has met regu
larly for the past seven years. 

NIost recent addition to the body of computer pro
grams for the G-15 is the CPl\II/PERT system which 
can be used with any G-15 configuration including the 
minimum computer/typewriter system. Other pro
gramming aids include Intercom 1000, Intercard, 
Autocard, ALGa, AUTOPOINT 24 and a full com
plement of general, interpretive, compiler and service 
routines. 

COMPUTERS AND DECISION MAKING 
(Continued fron1 Page]tJ, ) 

As a matter 01 lact, it has nOlle of the abilities 
we customarily associate with human intelligence. It 
has no power to re('ogllil.e or formlilate prohlems. Its 
ability to store alld recall illformatioll is so primitivc 
as not to be classed as "mcmory." I t is incapable of 
making decisions on the basis of incomplete, ambigu
ous and inconsistent data, a characteristic ability of 
the human mind. As far as computers are concerned, 
Cagliostro and Barnum may be leading the band and 
taking care of the press reviews, but Frankenstein is 
not in the wings waiting to come on stage. 

The working of the human mind remains an 
amazing mystery. How do we process and store so 
much information so accurately? 1£ we understood 
even a small fraction of these truly magic powers, we 
could construct computers that might help us unravel 
the scientific riddles of the universe. 

The challenge is there. For those who like 
cryptograms and puzzles, for those who want to make 
fundamental advances in science, for those who want 
to heal and help, and, finally, for those who want to 
understand themselves, here is the opportunity! 
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CALENDAR OF 
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, 1435 La Cienega Blvd., Los 
Angeles, Calif. 

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

Feb. 11-15, 1963: 5th Institute on Information Storage 
and Retrieval of the School of Government and Public 
Administration of The American University, Interna
tional Inn, Washington, D. C.; contact Dr. Lowell H. 
Hattery, Director, Center for Technology and Admin
istration, The American University, 1901 F St., N.W., 
Washington 6, D. C. 

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. 6-7, 1963: Disc File Symposium, Hollywood, Calif.; 
contact Dr. Walter F. Bauer, Informatics Inc., 8535 
\Varner Dr., Culver City, Calif. 

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 Confe-rence and 
Elec. Show (S\VIRECO), Dallas Me,morial 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. 

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. 
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COMING EVENTS 
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, 313 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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BOOI(S AND 
OTHER 

PUBLICATIONS 
Moses M. BerBn 

Allston, Mass. 

We publish here citations and 
brief reviews of books and other 
publications which have a signifi
cant relation to computers, data 
processing, and automation, and 
which have come to our attention. 
We shall be glad to report other in
formation in future lists if a review 
copy is sent to us. The plan of each 
entry is: author or editor / title / 
publisher or issuer / date, publi
cation process, number of pages, 
price or its equivalent / comments. 
If you write to a publisher or is
suer, we would appreciate your 
mentioning Computers and Auto
mation. 

Cooke, Nelson M. I Basic Mathematics for 
Electronics, second edition I McGraw
Hill Book Co., Inc., 330 West 42 St., 
New York 36, N. Y. I 1960, printed, 679 
pp, $10.75 

. This. edition. of a text originally pub
I!shed 111 1942 mcludes numerous additions 
which rellecl the progress in the field of 
electronics over the last twenty years. The 
author, wl10 prepared Illuch of the text 
from lecture notes for courses given in the 
U. S. Naval Research Lahoratory, reviews 
the principles of arithmetic and algebra, 
procecds to explain the slide rulc's useful
ness. Other chapters include: "Ohm's Law: 
Series Circuits," "Fractional Equations," 
"Exponents and Radicals," "Kirchhoff's 
Laws," "Elementary Plane Vectors," "Vec
t?r Algebra," "~ogarithms," and "Applica
tIOns of Loganthms." An appendix in
cludes mathematical tables, abbreviations, 
the Greek alphabet and answers to even
numbered problems given in the text. 
Index. 

Pullc~, Keats A., Jr .. I Theory and Appli
calion of TopologIcal and Matrix Meth
ods I John F. Rider Publisher, Inc., 116 
W~st 14 St., New York II, N. Y. I 1962, 
pnntcd, 96 pp, $2.50 
The application of topology and matrix 

~cthods to electrical circuit theory is here 
dISClISSC(1. ~n the first of four chapters, the 
author, AdJlmct Professor of Electrical En
~ineering at Drex~l Inst. of Technology, 
mtroduces the baSIC concepts of .ilpplving 
topological methods, pointing out that 'Kir
chhoff first recognized the usefulness of 
such application, and showing how others 
developed the application. The remaining 
chapters discuss, "Matrix Procedures," "A~
tive Netw(irks," and "Typical Examples." 
FOllr appendices include, "Symbol Defini
tions," "Topological Definitions," "Matrix 
Operations" and a hihliography. Index. 

The UEAl\IA Directory, 1961-2 I Distrib-
uled hy Pergamon Press, Headington 
~a~l, Oxford, England I 1962, printed, 
4Jb pp, $10.00 
Thi~ edition of the guide of the British 

Electrical and Allied Manufacturer's Asso· 

ciation contains information ahout the as
sociation. a directory of British manufac
tllrers, a buyers' guide and nUlI\erous 
advertisements. In a(ldition, a five langlla(.'e 
buyer~' ~uide to elect ri.cal and allied equip
ment IS mc1uded. RUSSIan, German, French 
Spanish and Portuguese arc the lano-uages' 
and each guide is cross-referenced. '" ' 

Von Foer.ster, Hei~z and George ,V. Zopf, 
J.r., Editors I Prmciples of Self-Organiza
tIO!1: .Transacti?ns of the University of 
IIlmolS SympOSIUm on Self-Organization 
I Pergamon Press, Inc., 122 East 55' St., 
New York 22, N. Y. I 1962, printed, 541 
pp, $15.00 
T.he Symposium, sponsored hy the In for

illatIOn Systems Branch of thc U. S. Office of 
~aval Rcsear~h, brought together specialists 
m. mathc~natIcs. physics, engineering, psy
chIatry, bIOlogy and industrial management. 
~wenty-threc papers and the accompanying 
dISCUSSIOns at the gathering are published. 
The papers provide a "concise introduction 
into t~e epistemology of sclf-organization," 
analYSIS of complex systems, methods for 
making complex systems "immune against 
errors" and information about the tech
nolog~ of self-organizing systems. Among 
the tl~les: "Some Sclf-Organizing Param
eters 111 Three-Person Groups," "On Er
ror Mi~imizing Neural Nets," "A Proposed 
EvolutIOnary Model," "Orderly Function 
with Disorderly Structure," "An Approach 
to Automatic Theory Formation," and 
"Thresholding and ~1icro-Miniaturization 
with Semicon~luctors." Index_ 

Bernard, Eugene E. and Morley R. Kare, 
Edit?rs I Biological Prototypes and Syn
thetIC Systems, volume I I Plenum Press, 
Inc., 227 West 17 St., New York II, N. Y. 
I 1962, offset, 397 pp, $12.50 

. TI:c Proceedings of the Second Annual 
RIO_IlICS . Symposium, sponsored by Cornell 
IJmverslty and the General Electric Co .. 
:~nd held at the university during Aug. 
Sept., IDol. arc here puhlishcd. Thi~ sym 
posiulII emphasized (()ntrihutiolls fWIII hio· 
logically-oriented persons, thus lIIallY of Ihl' 
pal~.e~s ,~IiSC.IISS suhjecls untler Ihl' ('alt'glll), 
of lIfe SCIcnces rather than the "physical" 
or "mat~ematical" olles. The forty·eight 
papers lIlcllHle: "Bio-Logic," "Ultrasonic 
Interaction of Bats and Moths," ":\ Modd 
of Visual Space," "Design of an ,\nalog 
Ear," "Electronic Si111ulat'ion of the Biolog.
ical Clock," "Machine Interpretatioll of 
Radar Displavs," "Design Studies of COl'J· 
ditional Probability Co~puters," and "The 
Imitation of One Form of Life bv Another 
-Biomimesis." 

Lodge, Oliver I Pioneers of Sdence I 
Dover Publications, Inc .• 180 Varick St., 
New York 14, N. Y. I 1962. printed, 404 
pp, $1.50 
This readahle book discusses some of the 

men who illuminated the world of science 
with i~aginative and important discoveries, 
and (hscusses as well, the discoveries. The 
text, taken from a series of lectures on the 
hi.story and .progress of astronomy, hegins 
WIth a sectIOn on Copernicus: other sec· 
tions discuss, "Kepler and the Laws of 
Planetary Motion," "Galileo and the In
vention of the Telescope," "(;alilco and the 
lnquisition," "Sir Isaac :'IJ'ewton," "Herschel 
and the Motion of the Fixed Stars," "The 
Discovery of Neptunc," and "The Tides, 
and Planetary Evolution." 120 illustrations 
accompany the text. 

Galle"', 'Bernard A. I The Language of 
Computers I McGraw-Hill Book Co., Inc., 
330 West 42 St., New York 36, N. Y. I 
1962, printed, 244 pp, $8.95 
This useful and fascinating book explains 

and illustrates fundamental methods by 
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DATA HANDLING SYSTEMS 
for business, science, 

engineering, R&D 
A.re you interested in Weapons system evalua· 
tlon • Heart research • PERT program displays 
.• Machine tool programs • Automated draft· 
Ing • Geophysical stUdies • Highway design 

L~t Benson-Lehner data handling 
equipment help solve your problems 
m~re ~~curately in less time, with greater 
reltablltty and for less capital investment 

Benson-Lehner Record Readers will 
reduce your strip charts, electrocardio
graphs., pho~o~raphic data, drawings or 
maps mto digital form for input to any 
computer. 

Benson-Lehner precision Plotting Sys
tems will accurately display or reduce 
yo~tr data to graphic form comprising 
POllltS, symbols. continuous lines and nu
Ille ri<.:a I identifications from paper tape, 
kcy-hoard. punch cards, magnetic tape 
OJ' dircl.:1 COrnputcr linkage. 

MAGNETIC JAPE 
CONVERTER for 
Digital Plotting Systems 

LARR - Large Area 
Record Readers 
and Digitizer 

OSCAR - Oscillographic 
Record Readers 
and Digitizer 

BOSCAR - Film Record 
Readers and Digitizer 

A sk for Bellsoll-LeI",er sales ami sen'ice 
cllgil/('t'I'.\·- over 70 are at your disposal 

J/"oug/1011t the wor/d. 

MAIN OFFICE: U.S.A. Phon€!l 781·7100 
14761 Callfa street, Van Nuys, California 

BENSON·FRANCE Phone TRE 2982 
1 rue George·Mandel, Seine, France 

BENSON-LEHNER LTD. Phone S.H. 2-7831 
West Quay Road, Southampton, England 

~enson-Iehn~r 
l)~ corporatIOn 

14761 Califa Street, Van Nuys, California 
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• • • 
NATIONWIDE 

• PROGRAMMING 

• 
• 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

OPPORTUNITIES ••• 
SYSTEMS PROGRAMMER • 3 - 5 years experience in analysis of 
problems, block diagramming, flow 
charts, writing of instructions and coding • 
for checking the reliability or diagnosing 
of a data handling system. IBM 700 or 
7000 series experience desirable. • 

RESEARCH PROGRAMMER 
Minimum 5 years experience in applied • 
programming and with large scale com
puter systems, such as assemblers, load 
routines, compiling systems, and pro- • 
gram check out systems. 

OPERATIONAL PROGRAMMER • 
3 - 5 years programming experience. 
Must have analyzed problems, done block 
diagramming, flow charting, writing of • 
instructions and coding in machine lan
guage for 1401, 1410, 709, 7090. Prefer 
command control system experience. • 

BUSINESS PROGRAMMER 
2 - 5 years experience in programming 
business or banking problems on medium • 
to large scale computer systems. Degree 
desirable but not necessary. • SCIENTIFIC PROGRAMMER 
BS in Math; 2 or more years experience 
in programming scientific data for large • 
scale digital computer such as the 709, 
7090 or 1104, with emphasis on simula-

• tion type problems. Knowledge of FORT
RAN and SOS machine language neces
sary. 

• 
• • SCIENTIFIC 

COMPUTER SALESMEN 
• Prefer experience selling any computer • 

for scientific applications but will also 
consider experience selling control or 

• display devices. 

• 
• 
• 
• 
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Inquiries and resumes may be directed 

in confidence to: 
Computer Division 

ANDERSON @ TAYLOR 

& ASSOCIATES 
1406-CHESTNUT STREET 

Philadelphia 2, Pa. • lOcust 8-8190 

• 
• 
• 
• 
• 

which problems are solved using computers. 
:\. number of problems are stated (for ex
ample, the problem of "giving change" for 
a purchase), and then solved by initially de
vising a method for solution and utilizing 
the language which would make the prob
lem explicit for the operations of a machine. 
For the most part, the author is concerned 
with developing algorithms and devising a 
means of communication with the computer; 
he does not discuss any particular computer, 
but does use the Michigan Algorithm De
cider (MAD) language in his solutions. The 
chapters are: "The Change Problem," "Ex
pressions, Conditional Statements and Itera
tion Statements," "The Social Security Prob
lem," "The Secret-Code Problem," "Monte 
Carlo Methods," "A Sorting Problem," "The 
Correlation Coefficient," "A Program to 
Produce Programs," "Simultaneous Linear 
Equations," "The MAD Language," "Other 
Computer Languages." The final chapter 
discusses generally other computer languages 
than MAD and gives some information 
about FORTRAN and ALGOL. Three ap
pendices include: "Summary of the Rules 
of the Language," "Translation to FOR T
RAN," and "The ALGOL Language." 
Index. 

Fulks, Watson I Advanced Calculus: An 
Introduction to Analysis I John Wiley & 
Sons, Inc., 440 Park Ave., South, New 
York 16, N. Y. I 1962, printed, 521 pp, 
$9.75 
This text introduces the subject of mathe

matical analysis, and uses a technique which 
emphasizes anal ytical proofs backed by 
geometrical intuition, while minimizing 
reliance on geometrical arguments. The 
author is a Professor of Mathematics at 
Oregon State University. The first part cov
ers "Calculus of One Variable," including, 
"The Number System," "Functions, Sequ
ences, and Limits," "Continuity and Dif. 
ferentiability," and "Limits and Continuity." 
Part Two, "Vector Calculus," includes, "Vec
tors and Curves," "Functions of Several 
Variables-Limits and Continuity," "Dif
ferentiable Functions," and "Transforma
tions and Implicit Functions. Extreme 
Values." Part Three, "Theory of Conver
gence," includes, "Infinite Series." "The 
Taylor Series," "Gamma and Beta Func
tions. Laplace's Method and Stirling's 
Formula," and "Fourier Series." The final 
section of the text includes elementary 
differentiation and integration formulas, 
answers, hints for solving and solutions to 
problems given in the text, and an index. 

Clarke, Emerson I How to Prepare Effective 
Engineering Proposals-A Workbook (or 
the Proposal Writer I TW Publishers, 
River Forest, Dl. I 1962, printed, 214 pp, 
cost? 
This book explains methods for prepar

ing ~effective engineering proposals "docu
ments designed to sell a potential customer 
on the ability of an organization to furnish 
supplies or to perform services of a tech
nical nature." The author advises on propel 
outline construction, selection of suitable 
topics, utilization of information, and other 
related elements of the successful proposal. 
Part One, "The Form and Content of the 
Proposal," includes: "The Elements of the 
Proposal," "The Proposal Outline," "Facili
ties and Capabilities," and "Importance of 
the Proper Approach." Part Two, "Methods 
for the Efficient Production of Proposals," 
includes: "Organizing for Efficient Produc
tion," "Doing the Job-Time and Money 
Savers," and "Producing the Proposal-the 
Mechanics." Part Three includes a "Pre
i\Jailing Check List" and a second check 
list with which to evaluate the proposal. 
Tables, illustrations, and index. 

IN THE 

Who?, 
COMPUTER FIELD 

What? Where? 

Answers, 
Basic Source Information, 

Available to You from 

COMPUTERS 
and AUTOMATION 
DIRECTORY: 

" 

The Computer Directory and Buy-
ers' Guide, 1962, 160 pages long (the 
June 1962 issue of COMPUTERS 
AND AUTOMATION), containing 
the following reference information: 

Roster of Organizations in the Computer Field 
Roster of Products and Services: Buyers' Guide 

to the Computer Field 
Survey of Computing Servin's 
Survey of Consulting Services 
Descriptions of Digital Computers 
Survey of Commercial Analog Computers 
Survey of Special Purpose Computers 

and Data __ Processors 
Automatic Computing Machinery

List of Types 
Components of Automatic Computing 

Machinery - List of Types 
Over 500 Areas of Application of Computers 
Computer Users Groups - Roster 
'Roster of School, College, and University 

Computer Centers 
Robots - Roster of Organizations 
Roster of Computer Associations 

Directory • $12.00 

GLOSSARy.oF TERMS AND EXPRES
SIONS IN THE COMPUTER FIELD: 
Over 860 careful, clear, understandable 

definitions. 5th cumulative edition ... $3.95 
(10 or more copies, 20% discount) 

BACK COPIES: 
For eleven years of publica tion: $ 1. 5 0 each, 

except Directory issues, June 1955 to June 
1961, $ 5 .00 each. 

SUBSCR I PTIONS: 
U.S.A. one year, $15.00; two years, $29.00; 

add 50c per year for Canada, $1. 5 0 per year 
elsewhere. 

BULK SUBSCRIPTIONS: 
These rates apply to prepaid subscriptions 

to COMPUTERS and AUTOMATION 
coming in together direct to the publisher. 

BULK SUBSCRIPTION RATES 

(United States) 
Rates for Each 

Number of Subscription, and 
Simultaneous Resulting Saving: 
Subscriptions One Year Two Years 

7 or more $11.40 - H% $20.00 - 31 % 
4t06 12.60-16 22.00-H 

3 13.65- 9 24.30-\6 
2 14.25- 5 26.40- 9 

For Canada, add 50 cents for each year; out
side of the United States and Canada, add 
$1.50 for each year. 

Send prepaid orders or requests for 
1I10re infor1llation to: 

COMPUTERS and AUTOMATION 
815 Washington St., Newtollville 60, Mass. 

If not satisfactory, returnable in seven clays 
for full refund. 
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McCluskey, E. J., Jr., and T. C. Bartee, 
Editors, and 7 authors I A Survey of 
Switching Circuit Theory I McGraw-Hill 
Book Co., Inc., 330 West 42 St., New York 
36, N. Y. I 1962, printed, 205 pp, $7.75 
This book contains eleven tutorial papers, 

useful and informative, presented at the 
Fall and Winter (1959 and 1960) General 
~lcetings of the American Institute of Elec 
trical Engineers. In all, eleven papers are 
published which "provide an introduction 
to switching theory." Many will be satisfied 
with the ·'nodding acquaintance" that can 
be gained; others "will have their curiosity 
aroused" (two bibliographies are provided 
(or t.he latter). Among the titles are: "In
trodt'lction Lo Switching Algebra," "Formula-r ._! of Switching Problems," "Design Using 
, ilputers," "Introduction to State Tables," 
L..11inplification of State Tables," and 
·'Mathematical Structure of Sequential 
ylachines_" Bibliographies for combinational 
and sequential circuits are included_ Index. 

Bogoliubov, N. N., and Y. A. Mitropolsky 
I translated from the Russian I Asymp
totic Methods in~ the Theory of Non
linear OscillatioQ.s I Gordon and Breach 
Science Publishers, Inc., 150 Fifth Ave., 
New York U, N. Y. I 1961, printed, 537 
pp, $25.00, academic and students' edi
tion: $15.00 
This English translation (published origi

nally in India~ of the Second Revised 
Russian Edition consists of six chapters. 
"Natural Oscillations in Systems Close to 
Linear Ones," "Method of the Phase Plane," 
"Influence of External Periodic Forces," 
"ylonofrequency Oscillations in Non-linear 
Systems with Several Degrees of Freedom," 
"The Method of Averaging," and "Founda
tions of Asymptotic Methods_" There is a 
,bibliography, mostly of Russian references. 
Pontryagin, L. S., translated from the 

Russian by Leonas Kadnskas and Walter 
B. Counts I Ordinary Differential Equa
tions I Addison-Wesley Publishing Co., 
Inc., Reading, Mass. I 1962, printed, 298 
pp, $7.50 
This attractively printed book stresses the 

ordinary applications of differential equa
tions to the theory of oscillations and the 
theory of automatic control. It purposely 
omits some standard topics in order to give 
morc room to some very modern subjects 
of considerable interest to the applied 
mathematician and engineer. The author is 
an outstanding topologist at Moscow State 
Univcrsity_ The behavior of Watt's regula
tor (thcory of Vyshnegradskiy) and of 
Andronov's vacuum-tube circuit is fully dis
cussed. Chapters include, besides an in
troduction: "Linear Equations with Con
stant Coefficients," "Linear Equations with 
Variable Cocfficients," "Existence Theo
rems," "Stability" (containing an introduc
tion to Lyapunov's classical theorems) and 
"Linear Algebra." Certain engineering 
problems are also included to test the 
readcr's understanding_ 
Hamilton, Norman T., and Joseph Landin 

I Set Theory: The Structure of Arithmetic 
I Allyn and Bacon, Inc., Boston, Mass. I 
1962, _printed, 264 pp, $7.75 (college list 
price) 
This is the first in a series of three vol

umes, "cvolved from lecture notes for a 
course intended primarily for high school 
mathematics teachers." It discusses clearly 
and with examples rilany basic facts about 
fundamenlal mathematical topics, such as, 
numbers, equality, sets and arithmetical 
operations. The authors, professors of mathe
matics at lhe University of Illinois, build 
their text on the foundation of set theory. 
After the chaptcr, "The Elements of the 
Theory of Sets," then discuss: "The Natural 
:-.Jumbcrs," "Thc Integers and the Rational 

:-.Jumbers," "The Real Numbers," and "The 
Deeper Study of the Real Numbers." This 
last chaptcr discusses ordered fields, roots 
of real numbers, the isomorphism of com
plete, ordered fields, and the complex num· 
bel'S. Index. 

Redish, K. A. I An Introduction to Com
putational Methods I John Wiley & Sons, 
Inc., 440 Park Ave. South, New York 16, 
N. Y. I 1962, printed, 211 pp, $5.75 
This book is written for thc person who 

computes occasionally and for students of 
science and enginecring who need a knowl
edge of numerical methods. Thc purpose of 
the book is to aid the human bcing who 
wants to solve arithmetical and mathe
matical problems efficiently and accurately. 
The a~thor. is Lec~ure: in Computing at 
the Umverslty of Blrmmgham in England; 
the book was printed in England. The in
troductory chapter discusses and illustrates 
common sources of errors, and some aids 
to computation. The remaining nine chap
ters include: "Simultaneous Linear Algebraic 
Equations," "Finite Differences," "Interpola .. 
tion," "Differentiation and Integration," 
"Ordinary Differential Equations," and 
"Miscellanea," which covers approximating 
functions, LaGrange formulae, singularities 
and summation of series. 
Hall, J. A. P., Editor, and 21 authors I 

Computers in Education I Pergamon 
Press, Headington Hill Hall, Qxford, Eng. 
I 1962, printed, 122 pp, $7.50 
The proceedings of a conference on "Thc 

Computing Laboratory in the Technical 
College," held at the Hatfield College of 
Technology, May, 1960, are here published. 
Twenty ot the twenty-two papers are in
cluded. Among the titles: "Applied Mathe
Iilatics and Compoting Machines," "Com· 
puter Courses for Colleges," "The Organiza
tion of a Computation Centre," "The Tech
nical College Computing Laboratory and 
the Schools," and "Financing a Technical 
College Computing Laboratory." The edi
tor's conclusions are given. Two appendices 
include a proposal to secure a computer for 
the Hatfield school, and the names of the 
participants at the conference. Index. 
Sprague, Richard E. I Electronic Business 

Systems I The Ronald Press Co., 15 East 
26 St., New York 10, N. Y. I 1962, 
printed, 168 pp, $7_50 
This volume is subtitled "Management 

Usc of On-Linc-Real-Time Computcrs." It 
assumes no particular background in elec
tronic data proccssing. It offers guidance 
in the solution of managerial and technical 
problems raised by total electronic s-,.stems. 

It utilizes eleven chapters to state and de
velop its unifying thesis, that "by 1970, 
nearly all electronic data processing systems 
will be of the on-line-real-time variety." 
These chapters are: "Definition and Status 
of On·Line-Real-Time Systems," "Funda
mental Pressures," "Relationships Between 
Pressures and System Requirements," "Data 
Processing Hardware Developments," "Com
lI1unications Hardware Developments," 
"Point-of-Origin Input-Output Devices," 
"Current On-Line-Real-Timc Systcms," 
"Potential Considerations" and "Impact on 
Organization Structurc and Importance to 
Top Management." The book includes 
schematics of hardware systems, and an 
index 

Halacy, D. S., Jr. I Computers I Harper 
& Row, Inc., 49 East 33 St., New York 16, 
N. Y. I 1962, printed, 279 pp, $4.95 
Teen-agers, in particular, may be inter-

ested in this non-technical excursion into the 
history, workings and applications of com
puters and computer systems. An indication 
of the level of presentation may be gathered 
from a retailing of the table of contents: 
"Computers-The Machines We Think 
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We at Litton Systems don't cling 
tenaciously to the proven concepts, 
don't ride along on the tried and tried, 
though true. We are the world's lead
ing producer of inertial navigation 
systems for aircraft, but we don't feel 
like coasting along on our past per
formance. Back in December of 1958 
we delivered our first P-200 platform 
to Grumman for their E-1 B aircraft as 
the heartofour LN-1A inertial system. 
Our platform production is now at a 
level the industry thought impossible 
five years ago. But we couldn't let it 
go at that. Case in point: our P-300 
platform weighing in at 15 pounds and 
occupying justO.22 cubic feet. Despite 
these reductions, we've achieved 
greater reliability, maintainability, and 
a random drift capability of better 
than 0.01 degree per hour. 

We're looking for er)gineers who get 
restless, as we do, resting on their 
laurels, who would like to contribute 
to the development of our advanced 
pure inertial navigators and our astro
inertial-doppler and inertial-doppler 
systems. 

If you're the brand of inertial 
engineer interested in the unknown X 
rather than the Imown A's and B's, 
1001< into Litton Systems. Simply send 
your name and address for an appli
cation form or your resume for Imme
diate action. Write to Mr. J. B. Lacy, 
Guidance and Control Systems Divi
sion, 5500 Canoga Avenue, Woodland 
Hills, California. An equal opportunity 
employer. 

rn LITTON SYSTEMS, INC. 
Guidance and Control Systems Division 
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IBM 
® 

Systems and 
Scientific 
Progralnmers 
& 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
velopmen t of new techniques and pro
gramming applications. Immediate 
assignments are open with our ad
vanced systems stafrs 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 Anal ysis 
Sound Recognition 
Orbital Prediction 
Problem-Orien ted 

Language Processors 

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

Assignlllents are available at interme
diate and senior levels. Qualifications 
inelude experience in programming 
large-scale computer systems. 

Write today, outlining your back
ground, to: 

James H. Burg, Dept. 539A 
IBM Federal Systems Division 
Bethesda 14, Maryland 

An Equal Opportunity Employer 
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With," "The Computer's Past," "How Com
puters Work," "Computer Cousins-_\nalog 
and Digital," "The Binary Boolean Bit," 
"The Electronic Brain," "Uncle Sam's Com-
puters," "The Computer in Business and 
Industry," "The Computer and _-\utoma
tion," "The Academic Computer" and "The 
Road Ahead." Photographs, cart80ns and 
diagrams are included in the text. The 
author has worked in the aircraft industry 
and teaches at Phoenix Evening College. 

Gill, Arthur I Introduction to the Theory 
of Finite-State Machines I McGraw-Hill 
Book Co., Inc., 330 West 42 St., New 
York 36, N. Y. , 1962, printed, 207 pp, 
$9.95 
One can find the ideas and techniques 

of the theory of finite state machines em
ployed in such seemingly unrelated problems 
as the investigation of the human nervous 
activity, the analysis of English syntax, and 
the design of electronic computers. The 
basic model of the finite state machine is 
the multitenninal black box. The purpose 
of the book is to investigate the "black box" 
approach to many different systems and 
system theory. The author, who is an as
sistant professor of electrical engineering at 
the University of California, Berkeley, Calif., 
emphasizes what he terms, "techniques of 
analysis," and does not discuss synthesis 
aspects. .\mong the seven chapters are: "The 
Basic ~Iodel," Equivalence and ~lachine 
Minimization," "State Identification Experi
ments," "Machine Identification Experi
ments," and "Input-Restricted Machin~s." 

Each chapter includes problems. Bibliog· 
raphy and index. 

Bibby, Dause L. I Your Future in the Elec
tronic Computer Field I Richards Rosen 
Press, Inc., 13 East 22 St., New York 10, 
N. Y. , 1962, printed, 159 pp, $2.95 
This small volume, part of the "Careers 

in Depth" series, is written by the president 
of Remington Rand, a Division of Sperry 
Rand Corporation. It is a guide for the 
high school student and a reference for his 
career counsellor. This elementary survey 
of the computer field may serve as a guide 
to the student who has just begun to con
sider a career in computers. The book is 
divided into four parts: The Influence of 
Computers, Applications of Computers, 
Career Opportunities, and Becoming a Part 
of an Industry. The first part contains a 
very brief historical sketch and a rudimen
tary outline of how computers work. Ap
pendices include: listings of vocational in
formation sources, universities with compu
ters, data processing centres; a glossary; and 
a bibliography,-all geared to the general 
purpose of this book, vocational guidance. 

Technical Education and Management, Inc. 
I Computer Basics, Volume Six, Solid
State Computer Circuits , Howard W. 
Sams & Co., Inc., Indianapolis 6, Ind. I 
1962, printed, 223 pp, $4.95 
This useful paperback book complements 

the first five volumes of Computer Basics 
which grew out of a course designed to 
train Naval personnel in the maintenance 
and operation of computer systems. No prior 
knowledge of computer systems is required. 
but a working knowledge of trigonometry 
and algebra, and some familiarity with basic 
electronics theory are assumed. Chapters 
include: "Computer and Building-Block 
Circuits," "Circuits Common to Analog and 
Digital Computers," "Analog Computers," 
"Operational Amplifiers," "Servo Ampli
fiers," "Digital Computers." "Logic Circuits," 
"Flip-Flops," "Counters and Shift Registers," 
"Tunnel Diodes," "Transistor-Driven Mag
netic Cores," "Packaging and Mechaniza-

tion" and "Computer Module \Iainte· 
nance." Review questions are found at the 
end of each chapter, with answers in a 
special appendix. A table of contents for 
the other volumes in the series is also given. 
Index. 

Enslein, Kurt, Editor, and 18 other authors 
,Data Acquisition and Processing in 
Biology and Medicine , Pergamon Press, 
Headington Hill Hall, Oxford, Eng. I 
1962, printed, 191 pp, $7.50 
The Proceedings of the 1961 Rochester 

Conference on the subject are here pub
lishecl. The 17 papers approach the sui?
ject, "not from the standpoint of sp(d:roO 
instrulllentation, but rather in a 11,lIOl7 

philosophical sense." The five sessions'- " 
"Compulers in Biology and ~ledicii\ 
"Computers and Psychiatry," "Pattt.·;! 
Recognition," "Clinical and Research In
strumentation for Biological Systems," and 
"Instrumentation for ECG, EEG and EPG." 
.-\mong the titles are: "The Development of 
National Biomedical Computing Capa
bility," "The Mathematics of Medical Diag
nosis," "Electronic Features of Some Psy
chopharmacological Compounds," "The 
~1athematical Model of the Neuron," "Prob
lems in Obtaining the Fetal ECG," the 
discussion following the papers is also in
cluded amounting to a dozen pages in total 
for the 17 papers. No index. 

Kent, Allen I Textbook on Mechanized In
formation Retrieval I John Wiley & Sons, 
Inc., Interscience Division, 440 Park Ave. 
South, New York 16, N. Y. I 1962, 
printed, 268 pp, $9.50 

This book is based on courses given by 
the author and by a colleague to fifth-year 
graduate students in library schools; it hopes 
to acquaint the librarian and others with 
new and rapidly advancing mechanical 
methods for data retrieval. The author is 
Assoc. Director, Center for Documentation 
and Communication Research, at Western 
Reserve University's School of Library 
Science. The text is arranged in two parts: 
eight chapters of text and illustrations, and 
supplementary reading lists, exercises, field 
trips, audio-visual material, and a sample 
examination. An introductory chapter dis
cusses computers and how they may be 
applied to literature-searching problems. 
Other chapter titles include: "Words, Lan
guage, and Meaning in Retrieval Systems," 
"Principles of Searching," "Manipulation of 
Searching Devices," "Codes and Notations," 
and "Systems Design Criteria." An appendix 
includes the supplementary information. 
Author and subject indices. 

Kuo, Franklin F. , Network Analysis and 
Synthesis , John Wiley & Sons, Inc., 440 
Park Ave. South, New York 16, N. Y. I 
1962, printed, 413 pp, $8.50 
This book is an interesting introduction 

to electric network theory, and deals with 
the response of a network, given the ex
citation and the network. The text was 
originally prepared as a set of notes for a 
second course in network analysis at the 
Polytechnic Institute of Brooklyn. The first 
two of thirteen chapters discuss signal rep
resentation and certain characteristics of 
linear networks. Chapters three to six dis
cuss transient analysis in terms of differ
ential equations and the impulse response. 
The chapter, "Network Analysis (II)," con
tains a classical treatment of network func
tions. The final five chapters deal with net
work synthesis. Three appendices include: 
"Elements of Complex Variables," "In
troduction to Matrix Algebra," and "Proofs 
of some Theorems on Positive Real Func
tions." Bibliography and index. 
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MANUSCRIPTS 

\'VE ARE inlcrested in articles, 
papers, reference information, and 
discussion rclating to computers 
and automalion. To be considered 
for any parLicular issue, the manu
script should be in our hands by 
lhe first of the preceding month. 

.\U.TICI.FS: "'e desire to publish articles 
. .:.. <\! ai'e factual, useful, understandable, 
:~ " "'Heresting to many kinds of people lr' .I in one part or another of the 
Ii ')f computers and automation. In 
tl -"l(lience are many people who have 
J";'1Jer t knowledge of some part of the 
li(~I~I: but who are laymen in other parts 
of H. 

Consequently, a writer should seek to 
explain his subject, and show its context 
and significance. He should define un
familiar terms, or usc them in a way that 
makes their meaning unmistakable. He 
should identify unfamiliar persons with 
a few words. He should use examples, 
details. comparisons, analogies, etc., when
ever they may help readers to understand 
a difficult point. He should give data 
supporting his argument 'and evidence 
for his assertions. 

\Ve look particularly for articles that 
explore ideas in the field of computers 
and automation, and their applications 
an.d implications. .-\.n article may cer
taml), be controversial if the subject is 
discussed reasonably. Ordinarily, the 
length should be 1000 to 3000 words. .\ 
suggeslion for an article should he suh
mitted to us before too much work is 
done. 

TECHNICAL PAPERS: :\[an), of the fore
going requirements for articles do not 
necessarily apply to technical papers. Un
defined technical terms, unfamiliar as
sumptions. mathematics, circuit diagrams, 
etc .. may be entirely appropriate. Topics 
interesting prohably to only a few peo
pic arc generally not acceptable. 

RFFEJu:::\cE INFOR:\IATlON: \Ve desire to 
print or reprint reference information: 
lists, rosters. abstracts, bibliographies, etc., 
of use to <pmputer people. \Ve arc in
terested ill making arrangements for sys
temat ic puhlication from time to time of 
such information. with other people be
sides our own staff. Anyone who would 
like to take the responsibility for a type 
of reference information should write us. 

:\'I-:\\'S A:\J) DISCUSSION: \Ve desire to print 
news, brief discussions, argumen ts, an
nouncements, letters, etc.. anything, in 
fact. if it is likely to be of substantial in
terest to ("()mputer people. 

PAY:\IF:\ ... S: In many cases, we make small 
token payments for articles, if the author 
wishes to he paid. The rate is ordinarily 
1/21 a word. the maximum is $15, and 
both depend on length in words, whether 
printed before, etc. 

All suggestions, manuscripts, and in
quirks ahout editorial material should 
be addressed to: The Editor, COMPU
TERS awl .\UTOMATIO:-..r, 8/5 Wash
ingtoll Sired, Newtonville 60, lHass. 

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 equipmenl from lhe 
"Official GazeLLe of the lJ. S. Pal
ent Office," dates of issue as indi
cated. Each entry consists of palent 
number / inventor(s) / assignee / 
invention. Printed copies of pat
ents may be obtained from the U. S. 
Commissioner of Patents, Washing
ton 25, D. C., at a cost of 25 cents 
each. 

October 30, 1962 (Continued) 
3,061,819 / Edward Rogal, Scituate, Mass 

/ Universal Controls, Inc., New York, 
N. Y., a corp. of Maryland / Informa
tion Storage and Transfer Structure. 

3,061,820 / Cravens L. Wan lass. Wood 
land Hills. Calif. / Ford Motor Co., 
Dearborn, ~Iicl1., a corp. of Delaware / 
Gating Circuit. 

3,061,821 / Maurice Woolmer Gribhle. 
Romiley, Stockport, and David Rush
ton, Burnley, England / Ferranti, Ltd .. 
Hollinwood, Eng., a company of Great 
Britain and Northern Ireland / Illfor
mation Storage Devices. 

3,061,822 / Darrell L. ~ritl'helI. Charks· 
ton, N. H. / Ex-Cell-O Corp .. [)etroit, 
Mich., a corp. of :\[khigan / :\Iaglll·tk 
Data Storage Devin' of till' Dl"ulII Type. 

November 6, 1962 
3,062,438 / Leo E. Farr, Jr., Vestal and 

James P. Hammer, Endicott, N. Y. / 
I.B.M. Corp., New York, N. Y., a corp. of 
New York / Data Storage and Transfer 
Apparatus. 

3,062,440 / Martin J. Kelly, Endwell, N. Y. 
/ I.B.M. Corp., New York, N. Y., a corp. 
of New York / Multistable Magnetic Core 
Accumulator. 

3,062,446 / John Ronald Womersley and 
Ralph Townsend, Letchworth, England / 
International Computers and Tabulators 
Ltd., a British company / Serial Adder 
for Binary Coded Numbers with Radix 
Correction. 

3,062,971 / Robert L. Wallace, Jr., Warren 
Township, Somerset County, N. J. / Bell 
Telephone Laboratories, Inc., New York, 
N. Y., a corp. of New York / Negative 
Resistance Diode Building Block for 
Logic Circuitry. 

3,063,015 / Gerald T. Moore, Bedford, 
Ernest Herzberg, Peabody, and Herbert 
P. Grossimon, Arlington, Mass. / Giddings 
& Lewis Machine Tool Company, Fond 
du Lac, Wis., a corp. of Wisconsin / Rate 
Control for Data Processing Systems. 

3,063,036 / Roy W. Reach, Sudbury, and 
William M. Kahn, Brighton, :\1ass. / 
Minneapolis-Honeywell Regulator Co., 
Minneapolis, Minn., a corp. of Delaware 
/ Information Handling Apparatus. 

3,063,039 / Hugh M. Taft, Springfield, Vt. 
/ Ex-Cell-O Corp., Detroit, Mich., a corp. 
of Michigan / Magnetic Data Storage 
Device. 

3,063,042 / Raymond Bird and John Robert 
Cartwright, Letchworth, England / Inter
national Computers and Tabulators Ltd., 
London, England / Data Storage Systems. 
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SYSTEMS 
ANALYSTS 
PROGRAMMERS 
... with Scientific Computer experi

ence in the application of data processing 
systems for the collection, programming 
and dissemination of information at a 
high input-output level. Orientation in 
large Communications Systems desirable. 
B.S., M.S., or Ph.D. in Electrical Engi
neering, Mathematics, or Physics essen
tial. 

HIGHLY DESIRABLE ASSIGNMENTS 
--IN 

• PENNSYLVANIA • CALIFORNIA 
• MASSACHUSETTS • FLORIDA 
• VIRGINIA • MARYLAND 
• WASHINGTON, D.C. • COLORADO 

D PROGRAM SYSTEMS 
ANALYSTS 

To Jevclop requirements and prepare 
specifications for design evaluation tests, 
to examine operation of experimental 
anJ proJuction models of the system. 
Design of system tests and special test 
operating procedures. Will participate in 
live system testing of various complex 
systems. Will analyze test data and pre
pare t\()(llllleIlIS which spell out re~ults 
and collclusions to be derived fWIIl sys
telll tests. These conclusions should cover 
adequacy of the design logic allt! imple
mentation of equipments, computer pro
grams, anJ control manning. 

D SENIOR PROGRAMMERS 
Will be responsible for the overall plan
ning and supervision of computer pro
grams. Will assign, outline and coordi
nate work of programmers' and .write and 
debug' complex programs involving 
mathematical equations. Requires ex
perience in the operation and program
ming of large electronic data processing 
systems, such as the AN /FSQ-7N8, IBM 
700 series, or Philco 2000 series. 

D COMPUTER 
PROGRAMMERS 

To develop and/or analyze logic di
agrams, translate detailed flow charts into 
coded machine instructions, test run pro
grams and write descriptions of com
pleted programs. Requires experience in 
the operation and programming of large 
electronic data processing systems, such 
as the AN /FSQ-7N8, IBM 700 series, 
or Philco 2000 series. 

Direct Resumes In Confidence to Dept. C 
G. T. EVANS 

Employment Manager 

PHILeo 
A SUBSIDIARY OF FORD MOTOR COMPANY 

TECHREP DIVISION 
P.O. BOX 4730 - PHILADELPHIA 34, PA. 

An Equal Opportunity Employer 
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GLOSSARY OF COMPUTER TERMS Inc., New York, N. Y., a corp. of New 
York / Data Storage System. 

Computers and Automation's Fifth Edition of the November 20, 1962 

Clossary of Terms in Computers and Data Processing 
3,064,889 / Ross E. Hupp, Los Angeles, 

Calif. / Eldorado Electronics Co., a com
pany of California / Decimal Readout 
for Binary Numbers. 

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 490 terms.) 

This is an invaluable guide to "understanding your way around" the computer 

field. Returnable for full refund within 10 days if nor satisfactory. . . . $3.95 

3,064,894 / Charles A. Campbell, c/o Radia
tion Inc., Melbourne, Fla. / --- / 
Decimal to Binary and Binary-Decimal to 
Binary Converter. 

3,064,895 / Arthur W. Heineck, Jr., and 
James R. Wood, Poughkeepsie, N. Y I 
I.B.M. Corp., N~w York, N .. Y., a 'pr d. O~'~l".:' 
New York / Sensmg InstructIOn ApI I.. -. ,. 
for Data Processing Machine . • , ....................... MAIL THIS COUPON. OR A COpy OF IT ........................ . 3,065,459 / Lloyd P. Hunter, I _, 

To: COMPUTERS AND AUTOl\fATI0N 

815 Washington St., R 116, Newtonville fiO, Mass. 

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

Netherlands / I.B.M. Corp., New , 
N. Y., a corp. of New York / Cryl~gtl.ic 
Memory Circuit. 

3,065,461 / William Aronis, Mount Marlon, 
N. Y. / I.B.M. Corp., New York, N. Y., 
a corp. of New York / Magnetic Record
ing Apparatus. 

NaIlle ............................................................................................................... . 'November 27, 1962 

Address ............................................................................................................ . 

3,066,281 / Gerhard Merz, Rommelshausen, 
and Sieghard Ulmer, Stuttgart-Zuffenhau
sen, Germany / International Standard 
Electric Corp., New York, N. Y., a corp. 
of Delaware / Method for the Reading-In 
and the Reading-Out of Informations 
Contained in a Ferrite-Core Storage 
Matrix . ................................................................................. ............. .............. . 

3,066,282 / Wijnand Johannes Schoenmak
ers, Eindhoven, Netherlands / North 

November 13, 1962 
3,063,629 / James P. Beesley, Poughkeepsie, 

N. Y. / I.B.M. Corp., New York, N. Y., 

a corp. of New York / Binary Counter. 
3,064,241 / Herbert A. Schneider, Milling

ton, N. J. / Bell Telephone Laboratories, 

American Philips Co., Inc., New Yor~, 
N. Y., a corp. of Delaware / MagnetIC 
Memory Element. 

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. 

Anderson Taylor & Associates, 1406 Chestnut 
st., Philadelphia 2, Pa. / Page 50 / 
Albano Advertising 

Benson-Lehner Corp., 14761 Califa St., Van 
Nuys, Calif. / Page 49 / Lynn-Western, 
Inc. 

Control Data Corp., 8100 34th Ave. So., 
Minneapolis 20, Minn. / Pages 13, 19/ 
Erwin Wasey, Ruthrauff & Ryan, Inc. 

Electronic Associates, Inc.., Long Branch, 
N. J. / Page 55 / Gaynor & Ducas, Inc. 

International Business Machines Corp., Fed
eral Systems Div., Bethesda 14, Md. / 
Page 52 / Benton & Bowles, Inc. 

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

Litton Systems, Inc., Guidance and Control 

;;4 

Systems Div., 5500 Canoga Ave., Wood
land Hills, Calif. / Page 51 / Ellington 
& Co., Inc. 

National Cash Register Co., Dayton 9, 
Ohio / Page 3 / McCann-Erickson, Inc. 

Philco Computer Div., 515 Pennsylvania 
Ave., Ft. Washington, Pa. / Pages 6, 
7 / The Harry P. Bridge Co. 

Philco Techrep Div., P. O. Box 4730, Phila
delphia 34, Pa. / Page 53 / B. K. Davis 
& Bro. 

Potter Instrument Co., Inc., E. Bethpage 
Rd., Plainview, N. Y. / Page 4 / Gamut, 
Inc. 

Reeves Soundcraft Corp., Great Pasture 
Rd. , Danbury, Conn. / Page 56 / Wex
ton Co. 

Technical Operations Research, 3600 M 
St., N. W., Washington, D. C. / Page 9/ 
Edwin F. Hall 
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SIMULATION 
EAI HYDAC Computer, Series 2000, introduces a new dimension to computer simulation by combining analog and digital 

operation into one integrated system. HYDAC achieves a computational efficiency wefl beyond the limits of either analog or 

digital computers alone. Moreover, it offers a,n economical alternative to tying a complete data processing computer to an analog 

computer for hybrid computation. 

HYDAC combines two major sub-systems; the well-known PACE® Series 231R General Purpose Analog Computer and the new 

Series 350 Digital Console. The normal analog operations of summation, inversion, continuous integration, multiplication, division 

and function generation are performed by the analog computer while the digital system provides high-speed logic, switching and 

memory capability. All digital operations are accomplished by solid-state, general purpose, modular building blocks inter

connected by the proven prepatch panel system. HYDAC programming follows simple analog principles, making extensive 

retraining of analog programmers unnecessary. 

HYDAC vastly increases the range of dynamic simulations that can be performed by computers. Such applications include itera

tion and optimization studies, partial· differential equation solutions, simulation of logic functions, transport delay and other 

auxiliary mathematical functions as well as high-speed incremental computation. Full information on HYDAC, the new computer 

for dynamic simulation, can be obtained by writing for Bulletin HC 6238. HYDAC ;s a trademark of EAt. 

EAI ELECTRONIC ASSOCIATES, INC. Long Branch, New Jersey 
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(a world record for magnetic data storage!)' 

Developed by Soundcraft for use in the RCA 301 Computer' 
Disc File, this disc offers the highest p'Jlse packing capability 
of any system today. From outer to inner tracks, 200 to 888 
bits per inch can be recorded flawlessly-for a total of 
220,000 bits per side! (7" diameter) Two basic Soundcraft 
accOlllplishments contribute to this remarkable perform
ance, the magnetic medium and the special disc base. 
Soun~craft's new heavy duty high density oxide formula
tion combines remarkable wear life and recording charac-

teristics. This same formulation is used in Soundcraft LWD 
Computer Tape, the finest heavy-duty, high-density digital 
tape made today. To assure perfect head intimacy, Sound
craft also developed the special polycarbonate resilient disc 
base to which the incredibly thin oxide coating is applied. 
And, the cost of this disc is up to 1,000 times less than that 
of comparable disc-type storage media! Whether your data 
storage and acquisition requirements call for Computer 
Tape or rigid surface devices, you'll do best with Soundcraft 
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