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4 REASONS FOR BUYING ONLY PREMIUM TAPE 
(Memore)" O¥ cOUJrse ~) 

Reduced maintenance down-time. Premium 
tape increases head life and reduces head replace
ment. Its better adhesion of oxide coating and 
tougher, smoother coating surface minimize operat
ing interruptions resulting from oxide build-up on 
heads and guides. 

Memorex magnetic tape is premium tape. 

Greater reliability. Premium tape remains error 
free - pass after pass, reel after reel- and pro
vides greater security of data in demanding routines. 
Despite the somewhat higher price of premium tape, 
few users can afford to miss the economy inherent 
in its greater reliability. 

Memorex magnetic tape is premium tape. 

Memorex tape is premium tape. No need to pre-check it. You 
can place Memorex computer tape directly in service
reel after reel. 

Memorex certification means what it says: Memorex com
puter tape l.§. error-free. Extra care, extra steps and scrupu
lous attention to every detail make it that way. We know the 
importance to you of having a tape you can depend on. 

Longer life. Premium tape minimizes tape strip
ping. It assures error-free performance long after 
inferior tape breaks doWn and becomes loaded with 
dropouts. The more severe the use, the more the 
economies afforded by premium tape's tougher, 
smoother coating. 

Memorex magnetic tape is premium tape. 

No rejects. Premium tape provides freedom from 
rejects because it is always read-pass perfect - reel 
after reel. Its price is higher, perhaps. But its effec
tive cost is less because premium tape delivers 
machine-time savings by eliminating pre-testing and 
maximizing error-free operation. 

Memorex magnetic tape is premium tape. 

Are you on our mailing list to receive the 
Memorex Monograph Series of informative 
technical literature? Write 1176 Shulman Road, 
Santa Clara, California 

MEMOREX 
PRECISION MAGNETIC TAPE 
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How long would it take us to show you the advantages 
of the new 315 RMC Rod Memory Computer? 

About 800 billionths of a second. 

Because its entire main memory is 
made up of thin wire rods plated with 
a magnetic thin film that permits 
cycle speeds of 800 nanoseconds 
(800 billionths of a second). That 
memory, incidentally, has a capacity 
of up to 240,000 digits. 

Also available for this new 315 RMC 
- and all 315's - is a new line of 
faster and more efficient peripherals, 
such as: speedier tape drives (66 KC 
conversion of data from other com
puters and 120 KC for direct process
ing); a 1000 line-per-minute printer; 
a 250-cpm card punch; a data com
munications controller for "on-line" 
applications; built-in floating point 
arithmetic; new high capacity CRAM 
III (Card Random Access Memory) 
that has up to 16,000,000 charac
ters of random access storage in 
each CRAM cartridge. 

The 315 RMC is completely com
patible with all existing 315 periph
eral- equipment. All 315 programs 
and software, i~cluding NEAT, COBOL 
and the recently announced program 
generator BEST may be run-as is. 

Deliveries begin in mid-65. For 
more information about the versatile 
315 family of computers-(and, espe
cially, the new 315 RMC), call your 
local NCR office. Or, write to NCR, 
Dayton, Ohio 45409. 

BE SURE TO VISIT THE NCR PAVILION AT THE N.Y. WORLD'S FAIR THE NATIONAL CASH REGISTER COMPANY ® 
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AN OFF-BIT HISTORY OF MAGNETIC TAPE ... #2 of a series by Computape 

According to a tablet recently dug up in Mesopotamia, 
computer tape was involved in the Hittite conquest of 
Babylon. 

The tablet states that the Hittites conquered the city 
as the result of a communications breakdown - some
thing went wrong with the Babylonian computer. 
Naturally, there was a congressional investigation im
mediately, where it was disclosed that the tape had 
functioned 'perfectly. (If you'll look at the brand name 
closely, you'll see why.) The fault was found to lie else
where; insufficiently trained personnel had been operat
ing the card-punch system. 

The moral was clear, and a resolution was duly writ
ten. "Monkeys," it said, "should never henceforth be 
permitted to people around with computers." 

Of course, there are authorities who prefer not to be
lieve a word of this story. Mesopotamian tablets, they'll 
tell you, are to be taken with a grain of salt. 

But this objection is obviously sheer nonsense. You 
just try taking a Mesopotamian tablet with a grain of 
salt. You'll wind up breaking your teeth. 

This fascinating bit of tape history, incidentally, is 
presented for your edification by Computape - about 
whose many virtues we could Babylon and on. But all 
we could possibly say would add up to simply this: 

Computape is heavy-duty tape so carefully made that 
it delivers 556, or 800, or (if you want) 1,000 bits per inch 
- with no dropout - for the life of the tape. 

Now - if Computape can write that kind of computer 
tape history - shouldn't you be using it? 

CCMPUTRCN INC. 
122 CALVARY STREET, WALTHAM, MASSACHUSETTS 

COMPUTAPE - product of the first company to manufacture magnetic tape for computers and instrumentation, exclusively. 
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Access to 

"The colleges will not have sufficient computing C'a

pacity until full access to a machine can be given to 
anyone with an interesting idea." 

This intriguing and important proposition is part of an 
editorial "The Innocent Eye" in "Data and Contro!," 
British computer magazine, for June 1964. 

We heartily agree. For many years after 1946, when your 
editor left the IBM Harvard Mark I computer under Pro
fessor Howard Aiken in the Harvard Computation Labora
tory-which was able to be used "sometimes"-your editor 
and a great many other people were ,in outer darkness so 
far as access ,to a computer was concerned. Many investiga
tions of interesting ideas both in colleges and outside of 
them, over recent years, have been significantly slowed up 
and obstructed for lack of inexpensive ready access to a 
computer 'and quick interaction with it. Pel'sons need a 
computer for the exploration and verification of their men
tal experiments; and access to a computer is like water for 
the ,thirsty. 

Much discussion has taken place in the computer field, 
towards increasing the access to computers. There are sev
eral directions of solution. 

One is time sharing. A good example is the Compatible 
Time-Sharing System at Project MAC at Mass. Inst. of 
Technology. Recently there were about 30 consoles where 
persons with problems for the computer had remote access 
to an IBM 7094, which behaves most of the time as if the 
console operator had a whole computer to himself. But 
even so there are times on some days when there is a heavy 
load of people desiring access to the computer, and the 
pauses before access can be obtained amount not to half 
seconds but sometimes minutes. 
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Computers 

c&a 
EDITORIAL 

A second, and probably more significant direction of 
development in the long run, is, it seems, the steady decline 
in the cost of computers and the steady increase in their 
numbers and accessibility. The day is not too far distant 
when a whole digital computer with integrated circuits 
will.cost less than $5000; and two or three intereS'ted per
sons will be able to buy one together for less than the cost 
of a new car, agreeing among themselves over how the 168 
hours a week for its use shall be scheduled. An ordinary 
electric 'typewriter in an ordinary office, price $400 to $600, 
should be able to be equipped with a pluggable device 
which will read the operation of the keys and report to the 
computer, and which will t'ake computer impulses and ac
tivate the keys. Probably also a photoelectric paper tape 
reader, and a tape punch should be available, so that infor
mation may be stored in machine-readable form and the 
reference memory of the computer may be considerably 
increased. 

To conclude, we shall quote a bit more of the editorial 
in "Data and Control": 

"The least reward we can hope to gain from satisfying 
the needs of the universities is a technocracy versed in 
computer usage. No one can forecast the greatest gain 
that could be obtained." 

~<=~~ 
EDITOR 
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Become an indispensable man: 
the man who thoroughly understands computers. 
Enroll as a Charter Member of The Library of 

Computer and Information Sciences. 

W ho manages the computer? He's the man who 
knows how and when to profitably use simu
lation, data communications, multi-process

ing, problem-oriented languages - ideas that were 
unknown or simply curiosities just a few years ago. 

Unique New Program: Now, a new program offers 
you a simple and economical way to keep up-to-date 
with these new ideas: The Library of Computer and 
Information Sciences. Each month a panel of dis
tinguished experts reviews and analyzes the new 
books in the field of computers and the information 
sciences and selects the best and mos t useful - the 
key books that illuminate new ideas and principles 
for the technical or non-technical reader. 

The Books You Need - At Savings Up To 40%: By 
enrolling as a Charter Member in The Library of 
Computer and Information Sciences, you can obtain 
any of these outstanding books at substantial 
savings - up to 40% off the publisher's price. You 
need accept as few as four books a year to maintain 

your membership. And you receive a FREE Bonus 
Book of your choice after every fourth Selection. 

Special Offer to Charter Members: The Library now 
offers a limited number of Charter Memberships to 
people who act immediately. If you enroll now, you 
will receive - FREE - anyone of the 8 outstanding 
books described below. These books reflect the 
quality and range of interest' of the Library's Selec
tions. We'll also send your first Selection at the 
reduced Member's Price. 
Fill in and mail the coupon today to: 
Library of Computer and Information Sciences, 
59 Fourth Ave., New York, N.Y. 10003 

FREE GIFT TO CHARTER MEMBERS 

The Computer and Information Sciences REFERENCE 

DIARY, a valuable book that functions as a daily log 
and a source of infonnation on computer speeds, 
operating costs, comparison of digital co'mputers, 
key computer terms, Boolean algebra, etc. 

Choose your FREE Enrollment Gift - values up to $25.00 - plus your First Selection 

THE 'LANGUAGE OF COMPUTERS, by Bernard A. Galler. Cogent, 
thoughtful overview of the basic character, design, and opera
tion of a computer language emphasizing its problem-solving 
utility and function. List Price $8.95. Membe1"s Price $6.50. 

BUSINESS DATA PROCESSING AND PROGRAMMING, by Gregory and 
Van Horn. Complete survey of equipment, processing, and 
programming in the flow of business information. List Price 
$9.25. Member's Price $6.95. 

NEW DECISION-MAKING TOOLS FOR MANAGEMENT, edited by 
Bursk & Chapman. Thorough review of the new mathematical 
techniques for decision-making in production, inventory con
trol, etc. List Price $7.95. Mernber's Price $5.95. 

INTERNATIONAL DICTIONARY OF APPLIED MATHEMATICS. Mas
sive reference covering key concepts of applied mathematics. 
1177 oversize pages. Over 8000 entries. List Price $25.00. 
Member's Price $14.95. 

THE ENCYCLOPEDIA OF ELECTRONICS, edited by Charles Suss
kind. The most authoritative survey of electronic science now 
available. 405 contributors. 420 illustrations. List Price $22.50. 
Member's Price $12.95. 

INFORMATION STORAGE AND RETRIEVAL, by Becker & Hayes. 
Outstanding introduction to this growing and vitally impor
tant field. Discusses tools, techniques, theories. List Price 
$11.95. Member's Price $8.75. 

MATHEMATICAL METHODS FOR DIGITAL COMPUTERS, edited by 

Ralston & Wilf. Detailed, step-by-step guide to actual proc
essing of mathematical and physical problems for digital com
puters. List Price $9.00. Member's Price $6.95. 

APPLIED DYNAMIC PROGRAMMING, by Bellman & Dreyfus. 
Theory and techniques of dynamic programming, lucidly 
explained. With wide-ranging variety of applications. List 
Price $8.50. Member's Price. $5.95. 

-------------------------------------------~--~ 
Please enroll me as a Charter Member and send the FREE 

Enrollment Gift indicated - plus my first Selection at the 
J'educed Member's Price. Also send me the FREE Cha1·ter 
Membership Gift of The Computer & Infonnation Sci
ences Reference Diary. I agree to pw'chase 3 additional 
Selections during the next 12 months, and I will receive a 
Free Bonus Book of my choice after every 4th Selection. 

Enrollment Gift, ______________ _ 

First Selection. ______________ _ 
Name' ______________________ _ 

Address _________________ _ 

City, ________ ..:>State __ ~_Code __ _ 

Library of COMPUTER & INFORMATION SCIENCES iii 
59 Fot/rth Ave.} New York, N.Y. 10003 I!I L ________________________________________________ • 
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5000 POINTS PER SECOND 

Information International, Inc., Cambridge, Mass., has devel
oped a fully automatic Programmable Film Reader to read 
scientific or engineering data recorded on photographic film, 
paper, or similar media. Readout can be had on IBM
compatible magnetic tape, or in the form of numerical print
outs, graphs or plots, or visual CRT displays. This article 
describes the system and its applications. 

THE FILM READING SYSTEM Using 16 or 35 mm. film 
as a medium for recording scientific data has many advantages. 
Because of the small input power and limited storage space that 
are required, it is particularly suitable for recording data pro
duced by recording devices in space vehicles or aircraft; by 
wind and current measuring d~vices; and by other devices of 
similar nature. 
However, reading or transcribing the data from film once it has 
been recorded has presented many problems in the past. It has 
generally been necessary for an analyst or researcher to read the 
data visually from the film and transcribe it by hand. This has 
been found to be a time-consuming, laborious and relatively 
expensive operation. In some cases, semi-automatic film reading 
devices are available. However, these can read only about 5000 
points per day and require a human operator. 
Information International, Inc., of Cambridge, Mass., has now 
developed a completely automatic computer film reading system 
which can read film at the rate of approximately 5000 points 
per second. Scientific data recorded on 16 or 35 mm film can 
be read completely automatically and printed out in the form 
of numerical listings or recorded on magnetic tape for further 
processing and analysis. The film reading system is based on 
three major elements: A general purpose digital computer, 
together with a visual display scope; a film reading device; and 
computer programs for using the computer and film reader. 

THE FILM READING PROCESS The film reading process 
involves the scanning of film by a rapidly moving light point on 
the visual display scope. The output of this scanning operation 
is detected by a photo-sensitive device in the film reader and 
relayed to the digital computer for further processing and 
analysis. In addition to translating the data itself into a more 
desirable format, the film reading system can also furnish addi
tional summaries and analyses of the data as may be required. 

EXTREMELY FLEXIBLE SYSTEM The flexibility of the 
film reading system in two respects should be emphasized. First, 
almost any format of data on film can be read, with appropriate 
modifications to the basic computer program. This includes 
data represented in the form of lines, graphs (e.g., radar pulses), 
points, and other similar forms of data. Second, almost any 

. type of desired output may be obtained once the basic data is 
obtained from the film. Forms of output which are available 
include the following: 

8 

(i) A print-out or listing of data on paper. 

(ii) A record of the data on magnetic tape. 

(iii) Visual representations of data. These may take the 
form of a continuous graph (using a digital x-y plotting
device). Or they may take the form of photographs -
still or motion - of scope displays. 

-- - .-

In addition to data recorded on film, data recorded on paper 
can also be read by means of the film reading system. 

SYSTEM APPLICATIONS 

(i) Analysis of data produced by oscillographs or other 
types of graphic recorders 

(ii) Tracking and analysis of objects for which m~tion pic
tures are available (e.g., missile tracking studies) 

(iii) Reading of astronomical or astrophysical data recorded 
on film (e.g., analysis of stellar configurations) 

(iv) Reading photographs of cloud chambers, bubble cham
bers, and spark chambers 

(v) Counting of particles (such as blood cells or bacteria) 
in photographs 

(vi) Character recognition 

To the best of our knowledge, Information International 
is the only commercial firm supplying fully automatic 
computer film reading systems. We do essentially two 
things. We develop and manufacture film reading systems 
for clients to use at their own facilities (as, for example, 
in the case of radar film reading systems we have devel
oped for Lincoln Laboratory and the U. S. Air Force). 
And we furnish services for reading films which are sent 
to us for processing (as in the case of oceanographic 
current meter film). 
III is able to supply equipment to satisfy a variety of 
customer needs. Customer options include transmittive 
or reflective input media, binary density decision, mul
tiple level density measurement, local contrast measure
ment, and various degrees of system resolution. 
We can supply a completely set-up, ready-to-run 
"turnkey" film reading system (including a medium price, 
general purpose computer). Or we can provide the basic 
film reading device, appropriate computer programs, or 
technical consulting to those planning to develop their 
own film reading systems. The film reading device itself 
may be used with specialized film reading computer pro
grams, such as those we have developed, which make use 
of highly sophisticated filtering techniques to minimize 
the effect of "noise" (dirt, scratches, general illegibility) 
on the film. As a result, the film reading system is capable 
of reading film in relatively poor condition. Or, where the 
quantity of data on film is not great enough to justify 
investment in a film reading system, 1.1.1. can furnish 
servi'ces for reading film and transcribing data on a pro
duction basis. A brochure describing the film reader and 
film reading systems we have developed is available on 
request. 

INFORMATION 
INTERNATIONAL 
INCORPORATED 
200 SIXTH ST., CAMBRIDGE, MASS. 
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PICTURES FROM SPACE, 
AND THE POWERS OF COMPUTERS 

From: The Editor 

An extraordinary scientific' triumph occurred on 
July 31, when the Ranger 7 Spacecraft approaching the 
Moon transmitted - across more than 200, 000 miles 
of space - over 4000 excellent pictures before it 
crashed, as planned, into the Moon's surface. The 
first pictures were taken about 1200 miles above the 
lunar surface, and the last one. about 1/3 of a mile 
above the surface. The 6 camera television systems, 
which functioned perfectly, were built by RCA Astro 
Electronics Division, Princeton, N. J. The computer 
instructions which directed the trajectory and deter
mined the midcourse correction, and the under lying 
equations for space navigation, were developed by 
TRW Space Technology Laboratories, Redondo Beach, 
Calif. The whole mission was under the direction of 
California Inst. of Technology Jet Propulsion Labora
tory, National Aeronautics and Space Administration, 
Pasadena, Calif. The later photographs attained a 
resolution 1000 times better than the best prior photo
graphs from telescopes on the earth's surface, and 
showed details, including minuscule craters down to 
sizes of 3 feet across. As these photographs are 
studied by scientists, we can expect a sizeable in
crease in our knowledge about the Moon. We give our 
congratulations to all persons who helped make this 
scientific triumph. 

The phenomenal capacity of direction of Ranger, 
attained by means of computers, is illustrated by these 
facts: The platform from which the spacecraft was 
launched (Earth at Cape Kennedy) rotates around its 
axis at 1000 miles an hour, and circles the Sun at 
66,500 miles an hour; the projectile has to be launched 
240, 000 miles to the Moon, which is 2000 miles in dia
meter, and is orbiting the Earth at 2300 miles an hour. 
In directing the Atlas launching engine as it climbs 
towards maximum speed of 4-1/2 miles a second, one 
second's delay in a command can mean an error of 

hundreds of miles at the Moon. 

And nowadays this sort of accomplishment is 
amazing for only a couple of days - so taken for 
g~anted are the powers of computers! 

E~c::".~~ 
EDITOR 
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INVITED SHORT PAPERS 
ON SOCIAL IMPLICATIONS 

FOR THE FALL JOINT COMPUTER CONFERENCE 

The Social Implications Committee of the Ameri
can Federation of Information Processing Societies 
.(AFIPS) will sponsor a Symposium on: 

"Plans, Procedures, and Constructive 
Suggestions on What to Do to Minimize 
the Dislocations to be Expected in the 
Transition from the Society of Today to 
the Computer-Automated Society of the 
Future" 

at the Fall Joint Computer Conference, San Francisco, 
Calif., on the evening of Wednesday, October 28, 1964. 

The Committee is interested in hearing from 
people who would like to participate in the Symposium. 
Participants will be allowed ten minutes to present 
short papers on the topic prior to general. discussion. 

To be considered for the Symposium, a prospec
tive participant should submit a complete copy of the 
ten-minute paper he desires to present. This should 
be sent to: Paul Armer, 1700 Main Street, Santa 
Monica, California, 90406. The deadline for receipt 
is October 1, 1964. 

FIRST COMPUTER COURSE FOR FRESHMEN 
IN A SCHOOL OF ENGINEERING IN ARGENTINA 

From: Prof. Ing. Horacio C. Reggini 
Head of the Dept. of Computation 

School of Physical and Mathematical 
Sciences and Engineering 

Argentine Catholic University 
Buenos Aires, Argentina 

I should like to inform you of the first computer 
course for freshmen given at a school of engineering 
in Argentina. The course subject is "Computer Pro
gramming"; it is for all freshmen and takes two hours 
weekly. Its purpose is to give the undergraduate a 
clear notion of the present importance of computer 
science in a scientific or engineering career. Labora
tory work includes a series of programs to be per
formed on an IBM 1620 in the Dept. of Computation. 
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DATA PROCESSING CENTER 
AT THE INDIANA REFORMA TORY 

From: Roscoe E. Walls 
Supervisor, #42665 

Data Processing Center 
State of Indiana, Dept. of Correction 

Indiana Reformatory 
Pendleton, Ind. 

The following is a brief resume of the highlights 
of activities of the Data Processing Center for the. 
past fiscal year, 1 July 1963 to 30 June 1964. 

1. This year marks the end of the third fiscal year 
of the Data Processing Center at the Indiana 
Reformatory. It is to be noted that again this 
year, as in the previous two years, the depart
ment has operated without any budget. During 
this period, a total of 203, 929 man-hours (with 
only one court report since the start of the 
Center) have been accumulated by its members, 
of which 88,344 man-hours have been accumu
lated since July 1, 1963 without incident. The 
Center has been expanded to include several 
addi tional rooms ..... 

2. The Center received considerable favorable out
side publicity in many national magazines and in 
Indiana press mediae. Statistics compiled by 
our d';lpartment were used in various reports that 
were broadcast on radio and television ..... 

3. During the past fiscal year, members of the 
Center have toured several 'outside' EDP in
stallations ..... 

4. We were very pleased to hold two graduation 
ceremonies for a total of 27 inmates who had 
successfully completed the three-phase training 
program. Of these 27 men, one was an inmate 
who had transferred to the Reformatory from the 
State Prison for the express purpose of taking 
our training course so a similar program could 
be initiated at the Prison. Also on hand, at the 
second graduation, were three women from the 
State Women's Prison. These three had com
pleted the first phase of the course thru corres
pondence and were awarded certificates of 
accomplishment. The Central Indiana Chapter 
of the Data Processing Management Association 
(DPMA) was gracious enough to· undersign all 
diplomas and certificates. The DPMA received 
a copy of our training curriculum and examina
tions and carefully studied each point included. 
After thorough consideration, they agreed to en
dorse the diplomas for those graduates complet
ing all three phases ..... 
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5. In September, 1963, a progressive step in build
ing compatible inmate/official relations was taken 
as 13 Reformatory officials attended the first of 
12 electronic data processing training classes. 
The classes were conducted for them by inmate 
instructors of the Data Processing Center. These 
officials volunteered for the classes, which were 
held during their spare time in the evenings. 

6. Since the start of the fiscal year, the Center has 
expanded to include an installation at the State 
Prison and a correspondence course with the 
Indiana Women's Prison. Thus far, both places 
are doing exceptionally well. 

7. In September, 1963, the Central Stores Inventory 
was placed into operation under the auspices of 
the Data Processing Center ..... 

10. The first Annual Probation Report, pr.epared en
tirely by members of the Center, was completed. 
The report, compiled from data sent monthly to 
the Center from 117 courts in the 92 counties of 
the state, shows the movement of probation in 
Indiana during the 1962-1963 fiscal year period ..... 

11. Letters were received from correctional depart
ment officials from four states this year request
ing detailed copies of our training curriculum and 
statistical system. To date, there have been 13 
such inquiries about our department. These inter
ested parties were either planning or had already 
started a data proceSSing or statistical system at 
their respective state institutions ..... 

12. Many parties interested in the data processing field 
were guided through the center on tours during the 
past year ..... 

14. A program was written for an IBM 1401 computer 
at Indiana Bell Telephone Co. in Indianapolis by a 
former advanced programming student of this 
department. .... 

17. Many donations were received by the Center from 
several outside sources. These included: two 
sorters, one Model 3 Tabulator with summary 
punch, one interpreter, many wiring panels and 
wires for IBM machines, wire cages for Rem-
Rand machines. . . . . The total estimated value 
of all donations received during the past fiscal 
year is $56, 014. 90. It is felt by all members of 
the Center that we could not have functioned 
efficiently without these donations. We sincerely 
express our appreciation to all who helped make 
the Indiana Reformatory's Data Processing Center 
the functioning reality that it has become. 
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(and now you can have up to 
262,144 characters of memory) 

Honeywell 300 is a fast (1.75 
microsecond memory cycle), low
cost (starts at $2,345 per month), 
binary (24-bit fixed, and 48-bit 
floating-point word) computer. 

This makes it the fastest low
cost scientific computer on the 
market. True, there are faster 
systems, but only in the highest
priced, larger-scale models. There 
are also lower-priced systems, but 
they are considerably slower. As 
much as 150 times slower. 

To this basic speed-cost ad
vantage, you can add several 
other features that make the 

Honeywell 300 attractive: A sep
arate control memory, plus an 
expandable main memory that 
can be accessed using an interlace 
technique, greatly speeds up the 
execution of instructions. The full 
complement of Honeywell peri
pheral units is available for use 
with the Honeywell 300. Further
more, up to three peripheral oper
ations can be conducted simul
taneously with computing, or with 
a fourth peripheral operation. 

The ability to work with indi
vidual characters permits fast, effi
cient input-out ut data editin , 

and an automatic interrupt fea
ture permits efficient handling of 
communications and real time 
applications. Thus the Honeywell 
300 is not only the most powerful, 
but also the most versatile system 
in its class. 

For more information contact 
your nearest Honeywell EDP 
Sales office. Or write to Honeywell 
EDP, Wellesley Hills, Mass. 02181. 

Honeyw-ell 
ELECTRONIC DATA PROCESSING 

Circle No. 11 on Readers Service Card 
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WHAT TOP MANAGEMENT SHOULD 
EXPECT FROM AN INTEGRATED 
DATA PROCESSING SYSTEM 

Are your office expenses killing your profit picture? 
Are you completely and accurately informed? 
Are you constantly pressed for time? 
Integrated data processing could be the answer. 
Executives hear and read a considerable amount of con-

tradictory information today concerning data processing 
concepts and many types of machines available to facilitate 
systems of data processing, record keeping and reporting. 
Many companies have purchased machines; changed systems 
to fit machine requirements; and are contemplating such ac
tions for the future. On the surface this may appear to be 
progress. But the problem that we very often have in many 
companies is that this so-called progress is not properly 
planned and although certain changes may be helpful to 
the functions where improvements are needed, the lack of 
adequate planning results in new systems creating hardships 
in related areas. 

Some companies find, after going to the expense of revis
ing systems and bringing in machines and possibly technical 
personnel to do certain jobs, that many changes are required 
in the new systems when improvements are begun in re
lated functions. Other companies find that improvements 
and savings anticipated are never realized for one reason or 
another. Still other companies wonder what prompted them 
to make a change after they compare their new system with 
the old one. 

To point out what top management should expect from 
an integrated data processing system, I will cover the fol
lowing three major areas: 

1. The need for improvement and the executives' needs. 
2. Scheduling of paperwork processing and record-keep

ing 
3. Management by exception. 

The Need for Improvements 
The need for improvement in data processing, record

keeping and reporting in most companies is valid; but mak
ing changes is of course not progress unless improvements 
actually are realized. 

I believe Abraham Lincoln described this very simply 
when he cautioned against "confusing motion with prog
ress." 

The desired improvements should be pre-determined and 
the goals should be set ,before any action is taken. 
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Harvey W. Protzel 
President~ H. W. Protzel & Co.~ Inc. 
St. Louis, Missouri, 63105 

Recently, the University of Pittsburgh made a study of 
business collapses. The results of this study showed that 
slovenly record-keeping contributed to failure of 90% of 
the cases' investigated. 

Another recent report concerning business practices stated 
that 65 cents out of every dollar spent for paperwork oper
ations is wasted and that paperwork is the largest single 
maintenance cost of a company regardless of its size. 

Further, it was stated that the average company spends 
$1.25 in checking paperwork to save 87 cents and even then 
has trouble finding customer information when it is needed. 

The report went on to say that the average company dic
tates, types, proofs, and files hundreds of letters that need 
not have been dictated, typed, proofed or filed in the first 
place. It buys labor-saving devices and dollar-saving forms 
without getting any savings. It allows office files to crowd 
personnel and equipment out of valuable space. In an era 
of labor-saving devices, it uses more clerical personnel than 
ever before, and at a time of huge pressures for cost cutting, 
most firms are staggering under a heavier burden of unnec
essary paper-work costs than ever before. 

This is a serious indictment. Yet every criticism has been 
confirmed by scientific research by the Records ~anage
ment Institute in cooperation with Columbia University, 
Adelphi College, and the American Management Associa
tion. 

The Trend 
The problems in modern business become more complex 

every day. There was a time when executives could spend 
a few hours a day walking through the office and/or the 
factory and get a pretty good picture of what was going on. 
They could make most of the necessary decisions based upon 
these observations. Today this is impossible. Even rela
tively small businesses are so complex that an executive 
does not have the time to spend looking for areas that need 
his attention. 

The executives' methods of directing a business today are 
comparable to the methods of the general and his staff dur
ing wartime. Many years ago a general directed an army 
from the field since armies were smaller and the equipment 
utilized was not too variable. Today, this is an arm-chair 
job. Decisions are made from the information received. 
Future plans and decisions are made from the results of 
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the activity based upon past decisions and the goals pre
determined for the future. Accuracy and timeliness of the 
information received is of the utmost importance, just as 
it is in the business of today. Poor decisions will naturally 
result from incorrect information. Good decisions may be 
too late to be of value if they are based upon information 
which is not promptly received. 

This brings us to a logical conclusion. If company execu
tives are required to direct the activity of the business from 
their offices, t~en the data processing, record-keeping, and 
reporting systems must be designed primarily to facilitate 
their needs. 

Analyzing Executives' Needs 
In order to determine what actions should be taken so 

that an executive will be equipped to make day-to-day de
cisions and plans for the future, it is necessary to look ob
jectively at the over-all policies and methods presently in 
force and make long range plans for the future, in order to 
supply him with whatever information he needs, whenever 
he needs it. 

Some of the major points are as follows: 
1. Record-keeping requirements. 
2. Reporting requirements based upon management by 

exception. 
3. Data p'rocessing methods based upon integrated data 

processing. 
4. Internal control requirements. 
5. Functional organization requirements. 
6. Scheduling requirements, as they pertain to paper-work 

processing, record-keeping and reporting. 

Scheduling 
Extensive efforts are put forth in most companies in the 

scheduling of factory production. It is believed, and rightly 
so, that production should be scheduled so that products are 
available when needed for shipment to customers. Produc
tion in the office is not usually given as much consideration. 
However, the records maintained and the reports issued can 
not be considered less important than factory production 
because decisions, based upon the information contained 
therein, affect the status of the entire company. Office pro
duction should be considered important enough to warrant 
timely scheduling also. 

For example, I was in a company recently that had made 
a big investment in the installation of a punched card sys
tem which was designed to produce monthly sales analyses 
and financial reports. These reports were being produced 
at the end of the following month, which of course is much 
too late if operating decisions are to be forthcoming from 
the figures. The reports were no later than under the pre
vious system, but the company had installed the machines 
with the thought that they were faster than a manual 
method and consequently they believed they would receive 
the finished products sooner. 

We were asked to review the problem and assist with the 
implementation of our recommendations for the solution. 

When we scheduled all paper-work processing so that the 
tabulating department received their source documents on 
a more timely basis, the desired reports were received there
after no later than the fifth working day of the following 
month. One of the major changes required was a complete 
revision of their order-billing system which also resulted in 
orders being filled sooner, invoices being rendered sooner, 
and fewer clerks. 

Also required was the setting of definite cut-off dates so 
that financial documents could be processed sooner and in 
an orderly fashion. 

Many revisions were required in departments processing 
paper-work that resulted in general ledger entries. By inte-
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grating the processing of the various documents and the 
departments involved, a substantial saving in personnel was 
realized in addition to the speeding up of the work. Also 
some antiquated company policies were changed, for the 
advisability of change was brought to the attention of 
management. 

In order for the finished products of the office to be 
produced at the time they are required, it is necessary to 
plan the scheduling of all related paper-work processing 
anct to revise procedures when it is found to be advan
tageous. If planned and implemented properly, many other 
advantages can also be realized. 

Record-Keeping 
Most companies spend far too much money maintaining 

records that are unnecessary, either partially or completely. 
For example, an analysis of most material inventories 

will result in the demonstration that approximately 80% 
of the investment is represented by only 20% of the items. 
Most companies. spend as much money processing paper
work and maintaining perpetual inventory records for the 
inexpensive items as they do for the expensive items. 

I was in a company recently and found they had acquired 
an electronic computer at a rental cost of approximately 
$50,000.00 per year for the purpose of maintaining per
petual inventory records on all material and purchased-part 
inventory items. 

An analysis revealed that 87% of the items equaled 15% 
of the inventory investment. It was pointed out to the com
pany that it was a waste of money to control all the hard
ware and other low-cost items as closely as the ones repre
senting the substantial cost of the inventory. 

With their permission, a study was made of related func
tions such as procurement methods, production control, sub
assembly inventory control, finished-goods inventory control, 
order processing, etc. An integrated plan was adopted to 
be installed in a period of two years which would reduce 
the inventory ,investment by approximately two million dol
lars. The number of people that would be saved was diffi
cult to estimate at that time, but it .appeared that it would 
be substantial. In addition, savings were to be derived py 
better control methods, which incorporated the concept of 
procuring the high-value items as directed by requirements 
while the low-cost items were to be controlled physically 
in the stock room. 

The system installed incorporated the following basic 
features: 

1. A forecast of finished-goods requirements was pro
duced quarterly by the joint efforts of the sales and 
production departments. 

2. Bills of materials containing the high-cost materials 
only were exploded via punched cards to produce a 
report which show~d the material requirements by 
month required. 

3. The difference between actual material usage and the 
forecasted requirements was used to adjust future pro
curement activity. 

4. A formula, supplied by one of our engineers, was used 
to achieve a desirable turnover of the low"cost items. 
The formula supplied minimum quantities, reorder 
levels, reorder quantities, and maximum quantities 
for each item, so that the questions of when and how 
much to order became automatic and perpetual in
ventory records. unnecessary. 

5. Finished-goods inventories and production were con
trolled with another formula, which necessarily in
corporated a seasonal factor. The goals were to achieve 
a desirable turnover with a minimum of investment 
and still be in a position to fill most of the customers' 
orders. 
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6. Sub-assembly inventories were controlled according to 
turnover requirements and production schedules. 

Basically, the over-all integrated plan is easily under
standable. However, when the many details and exceptions 
begin to enter the picture, it becomes more complex. Such 
things as economical purchases and production runs, con
trols and scheduling of all paper-work and reporting, per
sonalities of some individuals, and many other factors had 
to be .given appropriate importance in order to complete 
the task properly. 

Of the many other types of record-keeping functions 
found to be excessive, two that are usually most prominent 
are the various ledgers maintained for accounts receivable 
and accounts payable. Usually the necessary records can be 
achieved in one process. If bookless bookkeeping is adopted 
all ledgers can be eliminated. 

Punched card equipment, if properly utilized, can be 
used to great advantage for accounts receivable. We have 
installed numerous systems which produced monthly agings, 
automatic past due notices, and statements to customers 
within two days after the closing of the month, thereby 
reducing considerably the amounts outstanding as well as 
clerical expense. 

Punched card equipment, when applied to the accounts 
payable function, offers as a' by~product distribution of ex
penses and a mechanical reconciliation of checks if punched 
card checks are used. 

As pointed out previously, record-keeping functions are 
expensive. The value of all information contained therein 
should be reviewed and challenged. Each record that is 
found to be absolutely necessary should be set up as a goal 
and all prior processing should be integrated so that the 
goal is reached with a minimum of expense and time. 

Management by Exception 
Most executives today are plagued with a steady delivery 

of stacks and stacks of detailed reports to their desks. Em
ployees with new, rapid-process duplicating machines are 
putting forth all their efforts to "impress" management 
with how much Information can be produced. 

I have heard executives complain of not having enough 
time to absorb the information in the many reports given 
them. One executive told me recently that he was very dis
turbed since he couldn't look at all the reports he received, 
and he didn't know which ones he should look at and 
which ones he could ignore. 

The reason for the present situation is understandable. 
Not too many years ago most executives recognized their 
need for more information. At that time the rapid-process 
office equipment business began to increase tremendously. 
Executives, who couldn't get sufficient information quickly 
enough, previously, were easily sold and before long they 
were in the same position as the boy who suddenly found 
what ice cream was like. 

An executive's job primarily is to make important deci
sions. 1£ you will select any report that rou are currently 
receiving and look through it in detail, you will probably 
find very little that requires a decision to be made by you. 
Certainly, some of the information may require action on 
your part but what you probably have to do is go through 
all the unimportant data to select that which you must act 
upon. 

When designing reports for management, one of our 
prime objectives is to design them and the related proc
essing of data so that only the exceptions appear. All in
formation reflecting normal activity is selected and removed 
prior to the preparation of the reports. It is evident that 
this concept of "management by exception" permits the 
executive to spend most of his valuable time with the prob-
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lems and not trying to find the problems. It should also 
give him a maximum amount of time to devote to making 
plans for the company, which is of the utmost importance. 

As an example, we recently assisted a company with the 
installation of a budget. It was a large company and the 
mechanically produced monthly report was very detailed. 
A certain executive would have had to devote many hours 
to this report in order to find the areas that appeared to 
need his attention. Instead of giving this report to him 
as it was, we designed an exception report especially for 
him which listed only the items that were outside of the 
allowable percentage of variance. 

This particular executive had been working long hours 
at the office and was also taking work home with him a 
number of evenings a week. When all his reports were 
converted, using the management by exception concept, he 
was able to relax, yet concentrate better, and in this man
ner do a better job for the company. 

Similarly, there was a new sales manager who wanted the 
many salesmen under his jurisdiction to do an outstanding 
job for the company. He set up an elaborate quota system 
that covered many product classifications. By the time he 
had received his weekly report and went through all the 
details involved, it was the end of the week and almost 
time for the next report. 

We changed his report so that all he received was the 
sales quantities that were a predetermined percentage be
low quota. An electronic calculator computed the figures 
according to a formula which took into consideration other 
.things, such as the year-to-date sales, the total sales of re
lated product classes, etc. 

Incidentally, the effectiveness of this sales manager in
creased to the point where his salesmen's activity report 
became almost a blank sheet of paper. The fact that most 
of the men were meeting their quotas stood out more 
prominently with this type of reporting is easy to visualize. 
An increase in quotas was indicated and immediate action 
was instituted. 

Anyone who wants to spend most of his time being pro
ductive should give sincere consideration to the "Manage
ment by Exception" concept. 

I ntegrated Data Processing 
Management reports and T.D.P. are found to be closely 

related when the following definition is considered: 
"Integrated data processing is the ~ffective production 

of a coordinated and uninterrupted flow of essential data 
needed by management in its decision-making, control, 
and planning functions, through the systematic organiza
tion of all related clerical functions." 
The main objectives of an I.D.P. program should be to 

get reports to management as quickly and accurately as 
possible with a minimum of expense. 

I.D.P. should 'be installed so that management decisions 
produce a chain reaction of related activities, each function 
being carried out in a predetermined manner as prescribed 
by procedure and resulting in reports which management 
can use to evaluate their previous decisions and make 
further decisions. In this manner management can control, 
in effect, the detailed operations of the company without 
having to personally observe each employee's daiIy activities. 

Too many discussions of I.D.P. have stressed the hard
ware involved. Systems have been developed specifically to 
utilize certain types of equipment. This type of approach 
will usually limit the results and the flexibility required 
for future expansion. 

A company does not decide what type of equipment they 
would like in their factory and then produce their finished 
products in the best manner in which the equipment will 
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permit. They design the items they want to make exactly 
the way th~y want them and then they get the machines 
tha t will do the job. 

Some time ago an executive called me to ask what ma
chines usually comprised a basic punched card installation. 
A few months after that he called again, and told me he 
had placed an order for the machines I mentioned to him 
and that now he wanted me to come in and tell him what 
to use them for. We made a feasability study and found no 
punched card application. However, we were able to make 
a number of recommendations directed at better integration 
of his data processing requirements that saved him a sub
stantial amount of money. 

The office machines on the market today are all designed 
to facilitate data processing requirements. However, they 
must be selected after the requirements have been deter
mined if they are to perform a profitable service. 

For example, one company installed an elaborate order 
processing system based upon a particular type of machine 
tha t was known to work very satisfactorily in another com
pany with which they were familiar. They were very dis
turbed about the results they obtained. Although by-product 
advantages were made available with the adopted type of 
equipment, it also required much more time to prepare the 
orders. -Service to the customer was of the utmost im
portance to this company in order to compete while it was 
relatively insignificant in the other company. 

In this case, a completely new data-processing system 
was developed which employed office equipment that would 
meet the requirements of the company. All orders received 
were on their way to the warehouse on an average of less 
than one half hour after they entered the order department. 

Many types of equipment are capable of performing simi
lar data processing func:tions. The important thing is to 
determine first the requirements and then select the proper 
equipment. 

I.D.P. was originally presented as complete mechaniza
tion with the common language paper tapes linking one 
machine process with that of another. This type of thinking 
should be changed so that machines are used only when 
they can be justified. Nothing should be put on machines 
just for the sake of mechanization. There are many pro
cedures or portions of a system that would better serve 
management if accomplished manually. 

Actually, a small company could have much to gain from 
an I.D.P. program even if no machines were used. One 
small company headed in this direction by making their 
bills of lading a part of their order set. This somewhat 
minor improvement saved the clerical expense of one per
son, which was quite substantial to them. Other similar 
clerical changes added welcome dollars to their profit pic
ture. The fact that they could not afford an elaborate 
machine processing system did not discourage them from 
applying the principles of I.D.P., to their business. Per
centagewise their savings were as great to them as some of 
the companies in which we have installed electronic com
puters. 

The thing to do then is not only try to determine which 
machines will do the best job but also determine if machines 
are absolutely necessary for all functions. 

By way of summary, the things that management should 
expect from an integrated data processing program when 
applied to the entire company are these: 

1. Scheduled processing of paperwork at a minimum 
of cost to the company, utilizing mechanical, electri
cal, or electronic equipment when proved justifiable. 

2. A minimum of record keeping. 
3. Adequate internal controls. 
4. Accurate management reports, which are based upon 

management by exception and which are received 
soon enough for effective decision-making. 

ONCE AGAIN .•• 
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KEY FEATURES 
1. Draws all lines at constant 

beam velocity resulting in 
constant light intensity. 

2. Two modes of operation: 
Single lines and connecting lines. 

3. Start coordinates are 
calculated and stored internally. 

4. Available in binary or BCD 
version. 

5. End point accuracy ±.l % of 
max. length. 

6. Linearity ±.2% of line length. 
7. Solid state design. 

8. Includes its own regulated 
power supplies. 

9. Short circuit proof outputs. 

NEW from STRAZA 
MODEL 52 LINE GENERATOR 
AVAILABLE NOW 
produces more than 10,000 lines per second 

The Straza Model 52 Lip.e Generator is a computer output device for use in 
high accuracy photographic and visual CRT display systems. It accepts 
digital information as input and provides analog outputs which will cause 
straight lines to be drawn between any two points on a 1024 x 1024 poi~t 
for~at at speeds in excess of 10,000 lines per second. It lends itself especially 
to hIgh quality photographic work where variations in light intensity as a 
function of line length are undesirable. The Line Generator can be operated 
from magnetic tape units with character rates up to 62.5 kc without the need 
for tape record gaps. 

STRAZA INDUSTRIES 
LAS VEGAS PLANT 

164 E. Sunset Rd., C864 • Las Vegas, Nevada 89109 

Area Code 702 . . . Phone 736-1962 
Circle No. 12 on Readers Service Card 
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Table I 

PROGRAMMING LANGUAGES AND THE EXPERTS WHO PROGRAMMED IN THEM 

Programmi ng La nguage 

A-LANGUAGE (Auxiliary 
Language) 

ALGOL (Algorithmic 
Language) 

William Henneman (Informa
tion International, Inc.) 

Robert T. Braden (Carnegie 
Inst. of Technology) 

BELL MACRO-FAP (Bell M. Douglas McIlroy (Bell 
Laboratories Macro ("large") Telephone Laboratories) 
FORTRAN Assembly Program) 

COBOL (Common Business Charles G. Hurd (Prudential 
Oriented La nguage) Ins. Co. of America) 

COMIT (Compiler, Mass. Inst. Carol Bosche (Mass. Inst. 
of Technology) of Technology) 

FORTRAN (Formula Translator) Roland Silver (Mitre Corp.) 

GATE (?) Alan T. Perlis (Carnegie 
Inst. of Technology) 

IPL-V (Information Process- Alice Wolf (Bolt Beranek 
ing Language, edition V) and Newman) 

JOVIAL (Jules' Own Version Henry Howell (System Devel-
International Algorithmic opment Corporation) 
Language) 

LISP (List Processing Timothy P. Hart (Mass. Inst. 
Language) of Technology) 

MAD (Michigan Algorithmic Robert A. Fabry (Mass. Inst. 
Decoder) of Technology) 

SLIP (Symmetric LISP Joseph Weizenbaum (Project 
Processor) MAC, Mass. Inst. of 

Technology) 

Every now and then, in the joint development of mathe
matics and computers in this century, a relatively new 
branch of mathematics becomes interesting, important, and 
widespread-more and more widely understood and used. 
This has happened several times since computers became 
prominent in the 1940's. 

One of these branches of mathematics is Boolean algebra, 
the algebraic technique for manipulating AND, OR, NOT, 
and conditions. Another of these branches is binary arith
metic, in which 0 and 1 are the only digits, and the succes
sive digits in a number count powers of two instead of 
powers of ten. A third interesting, important, and entirely 
new branch of mathematics in this same category is linear 
programming, a method dating from 1949 for systematic;:tlly 
solving many types· of huge multiple-answer problems to 
find optimum solutions. 

Among the languages for instructing computers is an 
interesting new one called LISP, which is essentially a 
powerful new branch of mathematics. The name comes 
from the first three letters of LIST and the first letter of 
PROCESSING. It seems quite possible that LISP (and 
other list processing programming languages, like IPL-V 
and others) will join the group of Boolean algebra, binary 
arithmetic, and linear programming. 
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THE 

PROGRAMMING 

LANGUAGE LISP: 

LISP, and the first compilers for enabling computers to 
be governed by it, were worked out by a group at Massa
chusetts Institute of Technology, Cambridge, Mass., includ
ing John McCarthy (who is regularly given the major credit), 
Stephen B. Russell, Daniel J. Edwards, Paul W. Abrahams, 
Timothy P. Hart, Michael 1. Levin, Marvin L. Minsky, and 
others. 

Not only is LISP a language for instructing computers 
but it is also a formal mathematical language, in the same 
way as elementary algebra when rigorously defined and used 
as a formal mathematical language. 

LISP is primarily designed not for processing numbers 
but for processing data consisting of lists. For example, the 
difference between "the dog bites the man" and "the man 
bites the dog" is the difference in the order of elements in 
a list. And an appropriate instruction written in LISP if 
applied to one of these expressions would change it into 
the other. 

Some Comparisons of LISP with Other 
Programming Languages 

Before proceeding to explain LISP in some det'ail, it is 
worthwhile to report on an investigation made at Infor
mation International, Inc., Cambridge, Mass., in early 1964 
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INTRODUCTION 

AND APPRAISAL 

Edmund C. Berkeley 
Editor 

comparing a dozen programming languages, in accordance 
with a task under contract SD-162 with the Advanced Re
search Projects Agency, U. S. Department of Defense. The 
task was to show how these programming languages ac
tually worked on a set of simple problems as illustrations . 

Seven simple problems were selected, and arrangements 
were made to have the set of problems programmed in 
these programming languages by certain experts. The pro
gramming languages and the experts who programmed in 
them are shown in Table 1. 

Nine of these 12 languages (all except Nos. I, 3, and 12) 
were actually implemented on the IBM 7094 computer; 
the sample problems were· actually run; and the card decks 
were preserved. If desired, the actual running of any of 
these problems in any of these languages could be demon
strated, assuming an IBM 7094 computer and the system 
tapes 'to set the computer to accept the programming lan
guage. In these nine cases, full records were received of 
the work done in coding, running, and obtaining the cor
rect answers to the problems. 

The problems which were selected for illustration were 
identified as lA, IB,2A, 2B, 3A, 3B, and 4; and they are 
stated with their solutions in Table 2. 

Various times are shown in Table 3. These include the 
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Table 2 

THE SEVEN ILLUSTRATIVE PROBLEMS AND THEIR ANSWERS 

Problem lao Add 27 and 59. (Values implicit in the program.) 
Answer: 86 

Problem lb. Add A and B. (Values to be read in.) 

Problem 2a. Add 74, 3.259, 1027.22, 369.285, 3.2896, 
896.25, .05638, .9598. Print out the count of 
the numbers, the total, and the average. 

Answer: 8, 2374.31978, 296.78997 

Problem 2b. Read in a list of numbers not 0; the last number 
in the list is a zero. Add them, using a loop. 
Print out the count of the numbers, the total, 
and the average. 

Problem 3a. Given the sequence of symbols: 

M TANK PLANE GUN ZOMRHITOSHKU TANK 
TT GUN BOMB PLANE PLANE TT BOMB 

Print out a list of pairs, such that the first 
member of each pair is one of the symbol types, 
and the second member of the pair is the number 
of times that that symbol type occurs in the se-
quence. 

Answer: M 1 
--- TANK 2 

PLANE 3 
GUN 2 

ZOMRHJTOSHKU 1 
TT 2 
BOMB 2 

Problem 3b. Given a sequence of symbols where each symbol is 
between 1 and 12 letters long. Print out a list 
of pairs such that the first member of each pair 
is one of the symbol types, and the second mem
ber of the pair is ·the number of times that that 
symbol type occurs in the sequence. 

Problem 4. In the programming language, write a program 
which defines and enables the programmer to use 
AND(A,B), OR(A,B), and NOT(A) , where A and Bare 
Boolean variables and have only the values TRUE 
or FALSE, and these three functions have their 
normal meaning in Boolean algebra. In the defi
nition, use either more primitive functions or 
equivalent arithmetical functions, or actual ma
chine code if necessary. Do not make use of al
ready existing definitions in the programming 
language if the programming language already has 
them def i ned. 

estimated (or actual) times for the expert to program the 
problem, to debug the program, and to get it through the 
computer room, including all the operations tha't took 
place. 

The actual running time on the computer to solve the 
problems when correctly coded and in the machine was in 
nearly all cases less than a minute, and in many cases less 
than a few seconds. 

The extended time of weeks to obtain total solution, in 
some cases, was due to such reasons as follows: (1) the pro
gramm~ng language was not originally adapted for the 
7094 computer, but foranothe.r computer; (2) the installa
tion where the computer was located was at a considerable 
distance from the programmer; (3) the installation was not 
accustomed to the programming language, and it took time 
and effort to set the computer to accept the programming 
language; (4) long "turn-around time"--'the time between 
the programmer's finishing up a version of the program, 
sending it to the computer room, waiting for it to be run, 
running it, and returning it to him with indications of 
failures and errors. 

The two shortest times, 4 hours for LISP and 16 hours 
for FORTRAN, were both achieved at Project MAC, at 
Mass. Inst. of Technology, Cambridge, Mass., making use 
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of the Compatible Time-Sharing System on the IBM 7094 
computer there. The FORTRAN time also would have 
been considerably less, if more written information had 
been available to the programmer about just how the sys
tem there handled certain operations. 

In Table 4 is shown a rough indication of the amount 
of coding which a programmer had to produce in order 
that the problems would be accepted and run on the com
puter. Coding can ordinarily be measured by the number 
of punch. cards (or equivalently, the number of coding 
lines) which the programmer needs to produce as compiler
readable language for the computer to operate upon. The 
Table shows that the number ranges from about 80 in the 
case of GATE to about 660 in the case of COBOL. In the 
remaining three programming languages, (the A-LAN
GUAGE, BELL MACRO-FAP and SLIP) the work was not 
completed, the main reason being certain features in the 
structure of the programming language. 

From an examination of the actual programming of these 
sample problems, it can be seen that LISP: 

-is the easiest to understand; 
-is one of the easiest to use; 
-was second in least number of coding lines; 
-was the fastest to achieve programming and coding; 
-was the fastest >to achieve solution from the time that 

the programmer started to the time that the answers 
came out of the computer. 

A Bridge Between LISP and Ordinary English 
The main purpose of the presen t article is to make a 

bridge between the ideas and terms of ordinary English 
and the ideas and terms used by a programmer in LISP. 
The present bridge however is partial, and is not sufficient 
to produce a LISP programmer; for more information, see 
the references given at the end of this article. 

In addition, it should be noted that LISP has now been 
implemented for at least five computers (IBM 7090, IBM 
7094, PDP-I, Q 32, PDP-6) and each of these versions of 
LISP differs to some extent from the others. The form of 
LISP explained here is (approximately) ·one . of these im
plementations, and differs to a small extent from the other 
implementations. 

Features of LIS·P 
When a computer has been adapted or programmed to 

accept instructions in LISP and operate in LISP, you can 
give the computer instructions expressed in LISP words 
that are close to English; and the computer will immedi
ately perform calculations as requested. You can define 
new sets of computer operations, and give them names as 
you choose; the computer will immediately accept the new 
names, and calculate with them. If you choose, you can 
give the computer a compound definition that applies first 
to Case 1 expressed in an initial situation, and that ap
plies then to Case N + I expressed in terms of Case N; the 
computer will understand and execute the entire com
pound definition for all cases from 1 to N. You can tell 
the computer to operate on and modify the language 
LISP; and the computer will do so. 

The combination of a language: 
-that deals with lists, numbers, operations, and sym_bols; 
-that is close to English; 
-that is like mathematics; 
-that can refer to and modify itself; 
-that can directly control a computer; 

makes an interesting and very powerful tool. 

The LISP Interpreter 
When any calculation whatever is given to any appro

priately programmed computer, the machine 
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Table 3 

ESTIMATED (OR ACTUAL) 
TIME SPENT TO CODE AND RUN THE PROBLEMS 

(1) (2) (3) (4) 
Time Spent Time Spent Time from Start of Job 

Program- to to to Complete, Correct 
ming Code the Debug the Answers to all Prob-

Language Problems Problems lems from the Computer 

ALGOL 2 hours 4 hours 7 days 

COBOL 2 hours 6 hours 5 weeks 

COMIT 3 hours 6 hours 6 weeks 

FORTRAN 1 hour 15 hours 16 hours 

GATE 2 hours 4 hours 7 days 

IPL-V 5 hours 5 hours 2 weeks 

JOVIAL 2 hours 6 hours 10 days 

LISP 1 hour 1 hour 4 hours 

MAD 3 hours 2 hours 3 days 

-takes in signals or characters expressing the calcula-
tion intended; 

-performs internal calculating operations; and 
-puts out the result of the calculation. 
In the case of a computer programmed with a LISP sys

tem, we say that the machine (the programmed compu
ter): 

-takes in an expression written in LISP; 
-applies the LISP interpreter and evaluates the expres-

sion; and 
-puts out the value of the expression. 
For example, in multiplying 3486 by 6598 on, say, an 

ordinary Friden desk calculator, the information put in 
consists of: 

(1) pressing the keys 3, 4, a, 6 (in columns 4, 3, 2, 1, 
respectively, but in any arbitrary sequence) on the 
main keyboard; 

(2) .pressing the keys 6, 5, 9, 8 (in that particular se
quence) on the multiplier keyboard; and, finally, 

(3) pressing the key "MULT," which causes the ma
chine to start computing. 

In other words, the desk calculator takes in an expres
sion equivalent to 3486 x 6598, evaluates it, and gives out 
the value 23000628 in the dials of the result register. 

The LISP interpreter is an elaborate function inside the 
computer which essentially operates on two arguments 
given to it. The first argument is the name of a function. 
The second argument is a list of one or more arguments to 
which that function is to be applied. Of course, the LISP 
interpreter can respond properly to several hundred func
tion names; it is not restricted like the ordinary desk cal
culator to responding to just one of the four arithmetical 
functions: addition, subtraction, multiplication, and divi
sion. 

A Very Simple Example of LIS,P 
What is a very simple example of LISP? 
Suppose that we take a list consisting for example of the 

letters A, B, C, D, E in that order. Suppose we choose the 
problem: 

Select the first element in that list. 
The following expression: 

(CAR (QUOTE (A BCD E) ) ) 
put into the computer (actually, the LISP interpreter, Le., 
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the computer adapted to interpret LISP) gives as the an
swer (or value) : 

A 
Since the first one of the list "A, B, C, D, E" is "A," the 
computer has operated correctly. 

Meaning of CAR 
In order to understand what has happened, let us take 

a look at the various parts of the example. 
What does CAR mean? 
The word CAR is an expression in LISP which is a 

function. Its meaning is "the first of." CAR applied to any 
list of elements produces the first element in the list. The 
word "CAR" is derived from the initial letters of three 
words in the phrase "Contents of Address part of Register," 
and this phrase has to do with the organization of the com
puter registers to hold lists. 

Meaning of QUOTE 
What does QUOTE mean? 
The expression QUOTE tells the computer that what 

follows is to be treated as itself, not as the name for some
thing else. This meaning is like the meaning in ordinary 
English when we use quotation marks and say: 

"Paris" has five letters. 
and mean: 

The word Paris has five letters. 
In writing English we ought not to put (without quota
tion marks) : 

Paris has five letters 
because Paris is a city, and it makes no sense to say that 
a city has five letters; what a city has is people, streets, 
buildings, etc. 

In English one of the standard uses of quotation marks is 
to produce a name for an expression, instead of designating 
what the expression usually refers to. This is the use of 
QUOTE in LISP. 

Use of Parentheses 
The expression: 

(CAR (QUOTE (A BCD E») 
uses six parentheses. They are very important. They des
ignate scope or extent of expressions-Le., where they be-

Table 4 

APPROXIMATE NUMBER OF PUNCH CARDS (OR LINES OF 
CODING) REQUIRED TO PROVIDE INPUT TO THE 

7094 COMPUTER FOR ALL THE PROBLEMS 

Programming Language 

ALGOL 

COBOL 

COMIT 

GATE 

IPL-V 

JOVIAL 

LISP 

MAD 

FORTRAN 

Approximate Number of Punch 
Cards (or Coding Lines) 

llO 

660 

300 

80 

590 

130 

130 

210 

Not used because of direct 
access thru console to Time
Shared 7090 at Project MAC 
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gin and where they finish. In LISP, parentheses have to be 
precisely and properly positioned. In order to understand 
them here, we shall first number them in associated pairs: 

(CAR (QUOTE (A BCD E») 
I 2 3 321 

-The first left parenthesis No. I tells the LISP inter
preter that this is the start of a calculation. The final right 
parentheses No. I tells the interpreter that this is the finish 
of an expression. The interpreter evaluates the expression, 
and produces the answer or value. 

The first parenthesis No. I marks the beginning of the 
scope of CAR, the extent of the expression to which CAR 
applies. The second parenthesis No. I marks the end of 
the scope of CAR. 

The first parenthesis No.2 marks the beginning of the 
scope of QUOTE, and the second parenthesis No.2 marks 
the end of the scope of QUOTE. 

The first parenthesis No. 3 marks the beginning of an 
expression which is a list, and the second parenthesis No. 
3 marks the end of the list. 

Always, all parentheses in the expressions of LISP lan
guage occur in pairs of left and right parentheses; gener
ally, each pair of parentheses marks scope, the extent to 
which an expression applies. The parentheses in LISP are 
not optional sometimes as they are sometimes in mathe
matics: they are required parts of expressions. 

Separation or Delimiting of Expressions 
The expression: 

(CAR (QUOTE (A BCD E») 
contains within it seven separate expressions CAR, 
QUOTE, A, B, C, D, and E. It is important that each ex
pression be separate~, marked off, or delimited from the 
others. 

Four characters are used in LISP for separating expres
sions: left parenthesis, right parenthesis, comma, and space. 
In LISP the comma is completely interchangeable with the 
space; also, one or more spaces or commas are treated ex
actly as a single space. Accordingly, regularly, parentheses 
and spaces separate or delimit expressions. 

In order to talk about the spaces in this expression we 
shall number them: 

(CAR 
I 

(QUOTE 
2 

(A BCD E») 
3 3 3 3 4 

The first space (No. I) tells the LISP interpreter that it 
has reached the end of the expression CAR. If the first 
three characters of an expression were CAR and the fourth 
character were any character except a space (or a paren
thesis or a comma) , say X, then the computer would treat 
CARX as either part or all of another expression different 
from CAR, and not to be confused with CAR. 

The second space, No.2, terminates the expression 
QUOTE, in the same way as the first space No. I termi
nates the expression CAR. 

The next four spaces all numbered 3 and separating 
ABC D E tell the machine that the expressions separated 
by them are all part of the same list. In ordinary English, 
we might write "A, B, C, D, E" writing commas-but the 
LISP interpreter regularly takes 'iIi and puts out lists using 
spaces without commas. 

The last space numbered 4 tells the LISP interpreter (in 
PDP-I LISP) to proceed to the calculation, and to put out 
the result. 

The Function CD,R 
We have illustrated CAR as a function in LISP. What 

are some other functions? 
One of them is CDR, pronounced "could-er," which 

means "the rest of." CDR of the list ABC D E is the list 
BCD E. To express this idea as a LISP function, we use: 

(CDR (QUOTE (A BCD E») 
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and the LISP interpreter gives as result: (B C D E). 
The two parentheses around (B C D E) cause the LISP 

interpreter to treat this expression as a list of four elements. 
The first parenthesis marks the beginning of the list, and 
the last parenthesis marks the end of the list. This raises 
the question: Is A the same as (A)? The answer is "No." 
A is an element, and (A) is a list containing one element A. 

The abbreviation CDR comes from the phrase "Contents 
of Decrement part of Register." 

The Function CONS 
Another function in LISP is CONS, pronounced with a 

soft s, like "conss," which refers to "the construct of" when 
applied to an element and a list, or two lists. CONS of the 
element A and the list BCD E is the list ABC D E. 
This would be correctly written in LISP as: 

(CONS (QUOTE A) (QUOTE (B C D E») 
and the value would be: 

(A BCD E) 
The function CONS puts back together what CAR and 

CD R take a part. 

Conditions, Predicates, and Numerical Functions 
If CAR, CDR, and CONS were the only three functions 

in LISP, then of course the language would be quite un
interesting, and hardly anything of importance could be 
accomplished. The first step towards a more interesting 
language and more important results is the treatment by 
LISP of what are called "conditional expressions." 

Conditional Expressions 
In LISP language a conditional expression has the fol-

lowing kind of pattern: 
If statement P is true, take expression E. Otherwise, 
if statement Q is true, take expression F. Otherwise, 
if statement R is true, take expression G. 

The truth values of the statements P, Q, R, are examined in 
sequence by the computer, until the first true statement is 
found. Then the expression paired with this true state
ment is taken as the value of the entire conditional expres
sion. If none of the statements are true, the value of the 
entire conditional expression is undefined. 

The conditional expression above would be correctly 
written in LISP as: 

(COND (P E) (Q F) (R G) ) 
assuming that the expressions P, Q, R, E, F, G did not 
need any parentheses around them. 

But this conditional expression would not be accepted 
by the LISP interpreter unless the computer had a way of 
determining whether the statements marked here by P, Q, 
R are true or false. And at this point we have not told the 
computer anything about the statements P, Q, R, and the 
computer has no way of evaluating this expression. 

In order to illustrate how the computer can compute the 
result of an expression like this, we may put in known 
truth values in place of the unknown truth values of the 
statements P, Q, R. LISP recognizes two truth values, T 
for "true" and NIL for "false." These are so basic to the 
operation of LISP that LISP provides that QUOTE does 
not have to precede them. T is treated the same as 
(QUOTE T) and NIL is treated the same as (QUOTE 
NIL). (Note: This is because T 'has the constant value T 
and NIL the constant value NIL.) 

To put in known truth values, in place of the conditions 
in CO~D, is ordinarily not useful except for illustration, 
with one important exception: in the case of the last con
dition occurring in the whole conditional expression (the 
condition which refers to all the remaining cases), T is 
regularly used. 

For example: 
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(COND 
o 

(NIL 
1 
(T 
I 

(QUOTE D» 
2 21 
(QUOTE E») 
2 210 

will give the result E. 
(COND (T 

The conditional expression: 
(QUOTE D» 

o 1 
(NIL 
1 

2 21 
(QUOTE E») 
2 210 

will give the result D. The conditional expression: 
(COND (T (QUOTE D» 

(T (QUOTE E») 
will also give the result D. 

If we give the computer: 
(COND (NIL (QUOTE D» 

(NIL (QUOTE E») 
then the computer will report an error and print out as a 
"diagnostic" for the error, a symbol which stands for "ille
gal COND." 

Absolute Value 
A specific, familiar exam pIe of a conditional expression 

in elementary mathematics is the ordinary definition of the 
absolute value of a number. The absolute value of a num
ber X is a number which may be defined in precise English 
(resembling the LISP conditional expression) as: 

If X is negative, take minus X. 
Othenvise, 
Take X. 

Let's write this in LISP. In LISP we have available a 
function GREA TERP, which is used in the expression 
(GREATERP X Y), standing for "X is greater than Y." 

This expression is true if X is greater than Y, and false if 
X is not greater than Y. In LISP we also have available 
the function (MINUS X) standing for "the negative of 
X." So the absolute value of X can be expressed in LISP 
as: 

(COND 
1 

( (GREA TERP 0 X) 
23 3 
(T X» 
2 21 

(MINUS X» 
3 32 

This expression as it stands would still not be accepted 
by the computer, because LISP would not "know" what 
number X stood for, and so it could not compute the re
sult. So in order for this expression to be accepted by the 
computer, X would have to be replaced by a specific num
ber, such as 36, or (MINUS 13), or 999975 (the decimal 
complement of 24), etc. ' 

Another point: in the case of a number we do not have 
to use QUOTE, because a number is accepted as itself. 
For example, we do not have to write (MINUS (QUOTE 
36) ) ; we can write this simply as (MINUS 36). The LISP 
interpreter will however accept both (MINUS 36) and 
(MINUS (QUOTE 36». 

Predicates 
In order to make use of COND in LISP, there have to 

be expressions which are true or false; and these are called 
"predicates." One of them is GREATERP, which we have 
just used. Two more are EQ and NULL, which will now 
be explained. 

The Predicate EQ 
EQ accepts two atomic symbols (we shall define this 

term a little later) such as "B" or "CONS" o:r "367," and 
compares them character by character. If the two atomic 
symbols are precisely the same character by character, then 
EQ is true, otherwise not. For example, it is true that "the 
atomic symbol A equals the atomic symbol A." So: 

(EQ (QUOTE A) (QUOTE A» 
gives as the result T standing for the truth value "true." 

It is false that "the atomic symbol A equals the atomic 
symbol B." So: 
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(EQ (QUOTE A) (QUOTE B» 
gives as the, result NIL, standing for the truth value false. 

The Predicate NUL.L 
H P is a statement which can be true or false, the state

ment NULL P stands for the statement NOT-P. 
H P is true, then NULL P is false; and if P is false, then 

NULL P is true. 
For example, it is true that "the atomic symbol A is not 

equal to the atomic symbol B." So: 
(NULL (EQ (QUOTE A) (QUOTE B») 

will give as the result T. 
The predicate NULL also applies to lists. If a list L is 

empty (i.e., contains no elements), then NULL L is true; 
otherwise NULL L is false. 

For example: 
(CDR (QUOTE (A» ) 

is empty, and as a calculation it gives the result: NIL 
Therefore: (NULL (CDR (QUOTE (A»» gives the 
result T. 

In the same way: 
(NULL (CDR (CDR (QUOTE (A B»») 

gives the result: T. 

Numerical Functions 
Predicates are functions that have for values either true 

(T) or false (NIL). There exist in LISP many kinds of 
functions besides predicates, including functions which 
may have numbers, letters, lists, etc. l for their values. 

We shall" consider first some of the functions of numbers. 
Among the numerical functions defined in LISP are 

PLUS, MINUS, TIMES, and QUOTIENT. PLUS takes 
any number of arguments. MINUS takes only one argu
ment (producing the negative of a number), so that sub
traction has to be performed using both PLUS and MINUS. 
TIMES takes any number of arguments. QUOTIENT 
takes two arguments, the first one being the dividend and 
the second one being the divisor. 

For example: 
Example of LISP Expression 

(PLUS 2 3 5) 
(MINUS 5) 
(TIMES 2 3 6) 
(QUOTIENT 15 3) 
(QUOTIENT 334 333) 
(QUOTIENT 333 334) 

Result 
10 

-5 
36 
5 
1 
o 

Defining and Using New Terms and E.xpressions 
Among the powers of LISP is the power to define new 

terms and expressions as we may desire, and then to make 
use of them. This is like the power in mathematics when 
solving a problem to say "Let x equal" or "Let F (x) be a 
function such that. . . ." 

The Expression CSETQ 
The expression CSETQ in LISP evaluates whatever con

stant, or operation, or function you set it at. You could 
for example set it as the result of some other operation, 
and the computer would then give you the result of that 
operation. 

The form of the idiom is: 
(CSETQ .......... ) 

1 2 
Here Blank I is filled with the name you choose for desig
nation, and Blank 2 is filled with whatever constant, op
eration, or function you choose. 

For example, you may designate the meaning of JILL 
by putting in: 

(CSETQ JILL (CAR (QUOTE (49 64 81 100»» 
The computer responds by putting out: 
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JILL 
To verify what JILL stands for, you put in: 

JILL 
and the computer responds by putting out: 

49 
which is correct, since it is the first one of the list 49, 64, 
81, 100. 

You can use JILL in other expressions. For example, 
(PLUS JILL JILL JILL) \ 

will be evaluated as: 
147 

which is correct since 49 + 49 + 49 = 147 

DEX and LAMBDA 
DEX (which is short for DEFINED EXPRESSION) and 

LAMBDA (which will be explained shortly) are two of 
the expressions (in one form of LISP) which enable us to 
define new functions, give them names, and make use of 
them. 

For example, suppose you have PLUS and you would 
like to define DOUBLE. The DOUBLE of m of course is 
m plus m; the DOUBLE of y is Y plus y; the double of 213 
is 213 plus 213 or 426. What we want to accomplish is to 
lay down a rule like this: For any x, the double of x is x 
plus x. 

We can establish this sort of definition in LISP and 
make use of it. We put into the LISP interpreter: 

(DEX DOUBLE (LAMBDA (X) (PLUS X X») 
The computer will respond: 

DOUBLE 
telling us that this function is now available to us. 

To double, for example, the number three, we put in: 
(DOUBLE 3) 

and the computer will give the result: 
6 

LAMBDA is to some extent equivalent to the English 
phrase "FOR ANY." Thus the LISP statement: 

(DEX DOUBLE (LAMBDA (X) (PLUS X X») 
is in effect something like the 

DEFINED EXPRESSION: DOUBLE (FOR ANY X) 
(PLUS X X). 

What is the context of all this? 
The general form of the LISP idiom which we are using 

is: 
(DEX ..... (LAMBDA 

1 
( ..... ) 

2 
( ..... ») 

3 
The word "lambda" (the Greek name for the letter L) 

is a sign used by the symbolic logician Alonzo Church who 
in the 1940's pointed out the need for naming a function 
in mathematics (such as y = x2 (a certain parabola) or 
z = u2 (the same parabola» independently of the alge
braic letters being used to talk about it) . 

Blank 1 above is filled with any name that we wish to 
use for a function being defined. Blank 3 is filled with a 
defining expression, often a condition. And Blank 2 is 
filled with a list of variables which is called the "lambda 
list." 

The order of the variables in the lambda list is the pre
cise order in which those variables have to be mentioned 
when the defined expression is used. Most of the time 
these variables are specified or limited or bound in the de
fining expression that occupies Blank 3. Some of the time 
however the variables are not specified or limited or bound 
currently in the defining expression that fills Blank 3, but 
instead at some other point in another definition. Such 
variables are called free variables or parameters. However, 
before the computer will compute a result, any free varia
ble must be bound. 

Atomic Expressions 
For a long time we have avoided discussing what are 
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called atomic expressions or atomic symbols or atoms. But 
we have used them, both individually and as elements of 
lists. Examples are: 

-single letters such as: A, B, C, D, E, F, . 
-numbers such as: 5, 314, 777772, .... 
-names of expressions in LISP such as CAR, CDR, 

PLUS, .... 
We now state a definition: In LISP an atomic symbol (or 

atomic expression or atom) is (1) an expression consisting 
of a string of numerals and capital letters of not more than 
a certain length or (2) an integer consisting of a string of 
numerals. This is generally true; actually, in the imple
mentation of LISP on a particular computer, there may be 
one or more additional conditions: for example, in 7090 
LISP, an atom may not be more than 30 characters long. 
Neither spaces nor parentheses may be used inside an 
atomic symbol. 

The marker which precedes an atomic symbol is either 
a left parenthesis or a space. The marker which ends an 
atomic symbol is either a space or a right parenthesis. If 
by mistake we seek to make an atomic symbol containing 
one or more spaces or parentheses, the LISP program in
side the computer will recognize the expression as two or 
more atomic symbols. 

These symbols are called atomic because they are treated 
in LISP as wholes and within LISP are not split into in
dividual characters. 

For example, A, C, R, CAR, CDR have no relation to 
each other in LISP because no part of LISP can regularly 
either observe or report that these five expressions have 
some characters in common. 

The predicate EQ reports on the equality of two atomic 
symbols; it is not defined for expressions that are not 
atomic. 

The predicate ATOM is true if its argument is an atomic 
symbol; it is false if its argument is not an atomic symbol. 

Recursive Definitions 
A most important feature of LISP is the ability to make 

use of recursive definitions of functions. These are defini
tions which first define an idea in one or more special 
starting or finishing cases, and then define the idea in the 
general case in terms of a preceding or adjacent case. 

For example in arithmetic a geometric series can be de-
fined making use of a recursive definition: 

A geometric series is a series with a first term equal 
to a, and with any term equal to the preceding 
term multiplied by a constant r. 

The Function REMAINDER 
What is an example of a recursive definition? 
In elementary school we learned what the "remainder" 

is when we divide one number by another. If we divide 
26 by 7, for example, the 7 goes in three times, and since 7 
threes are 21, we subtract 21 from 26, and the remainder 
is 5. Now how do we express remainder in English that 
can be translated into LISP? 

Stated in precise English, and using a recursive defini
tion (without making use of division), the remainder when 
the dividend Y is divided by the divisor X, is determined 
as follows: 

(i) If Y equals X, the remainder is 0; otherwise, 
(ii) If Y is less than X, the remainder is Y; otherwise, 

(iii) The remainder is the same as the remainder we 
would get if the result of Y minus X were di
vided by the divisor X. 

To say this in LISP we again make use of the idiom: 
(DEX (LAMBDA ( ..... ) ( ..... ) 

The expression fly equals x" is translated into (EQ Y X) . 
The expression fly is less than x" is translated into 
(GREATERP X Y). Since there is' no condition for the 
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third case, we use'T. The expression fly minus x" is trans
lated into (PLUS Y (MINUS X» . 

The entire definition is therefore translated into: 
(DEX REM (LAMBDA (Y X) (COND 

«EQ Y X) 0) 
«GREATERP X Y) Y) 
(T (REM (PLUS Y (MINUS X» X) ) 
) ) ) 

If we give this expression to the LISP interpreter, it re
sponds: 

REM 
telling us that the function REM is now available to us. 

Testing with examples, we obtain the following: 
Expression Result 
(REM 2 2) 0 
(REM 5 7) 5 
(REM 14 7) 0 
(REM 32 7) 4 

Functions of Lists 
We have paid some attention to functions of numbers, 

and we have illustrated recursion using numbers. But 
LISP is more useful for dealing with functions of lists than 
for dealing with functions of numbers. So let us now look 
carefully at some more functions of lists. 

The list functions which we have so far defined are 
CAR, CDR, CONS, and CONDo 

COND is a list function because it operates on a list, 
each element of which is a list of two elements. There is 
also the additional requirement that the first element of 
each of the doublets on which COND operates needs to be 
a predicate, which has a truth value of either true or false. 

The Function APPEND 
A useful list function is APPEND, which means "the 

putting together of," when applied to lists. APPEND of 
the list ABC and the list D E F G is the list ABC D E 
F G. 

This would be correctly written in LISP and given to 
the LISP interpreter as follows: 

(APPEND (QUOTE (A B C» (QUOTE 
(D E F G») 

and the computer would print out as the result: 
~BCDEF~ . 

If there is just one element to be attached to a list, the 
element is changed into a list by putting parentheses 
around it, and then APPEND is applied: 

(APPEND (QUOTE (A» (QUOTE (B CD E) » 
and the result is the list: ABC D E. 

To produce the same effect with CONS, parentheses are 
not put around the element: 

(CONS (QUOTE A) (QUOTE (B C D E») 
and the result is the same list: ABC D E. 

The LISP definition of APPEND makes use of recur
sion: 

(DEX APPEND (LAMBDA (X Y) (COND 
«NULL X) Y) 
(T (CONS (CAR X) (APPEND (CDR X) Y») 
») 

The Function LENCTH 
If we want to define the "length" of a list, i.e., the num

ber of terms it contains, the defining expression is even 
simpler and easier: 

To find the LENGTH of a list M: 
If the list is NULL, take O. Otherwise, 
Add one to the LENGTH of CDR M. 

The LISP expression is: 
(DEX LENGTH (LAMBDA (M) (COND 

«NULL M) 0) 
(T (PLUS 1 (LENGTH (CDR M»» 
») 
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The Predicate MEMBER 
An element is a member of a list if it can be found 

among the elements of the list. 
In precise English: 

The truth of "element A is a MEMBER of the list 
X" is found from: 

If X is empty, take NIL. Else, 
If A is equal to CAR X, take true. Else, 
Take the truth of "A is a MEMBER of CDR X." 

In LISP, we express this as: 
(DEX MEMBER (LAMBDA (A X) (COND 

«NULL X) NIL) 
«EQ A (CAR X» T) 
(T (MEMBER A (CDR X»»» 

For examples, we can put the following operations on 
the computer: 

Operation and Explanation 
(CSETQ JILL (QUOTE (A BCD») 

This nameS the list (A BCD) as JILL. 
JILL 

Verifying meaning of "JILL." 
(MEMBER (QUOTE A) JILL) 

Computing the truth of "A is a member 
of JILL." 

(MEMBER (QUOTE K) JILL) 
Computing the truth of "K is a member 
of JILL." 

The Function LAST 

Computed 
Result 
JILL 

(A BCD) 

T 

NIL 

Another list function is LAST. The LAST element of 
a list is found from the operation: 

If the list is empty, take NIL. 
Otherwise, 
If CDR of the list is empty, take CAR of the list. 
Otherwise, 
Take LAST of CDR of the list. 

In LISP: 
(DEX LAST (LAMBDA (L) (COND 

«NULL L) NIL) 
«NULL (CDR L» (CAR L» 
(T (LAST (CDR L»»» 

The Function UNION 
Another function of lists is UNION. The union of 

two lists X and Y is a list which contains every element 
which is in one list or the other or both. But the order 
in which the elements is presented is first, all elements 
which are in the first list X and not in the second list Y, 
and second, all elements in the second list Y whether or 
not they are in list X. 

In precise English: 
The UNION of two lists X and Y is: 

If X is null, take Y. 
Else, 
If CAR X is a member of Y, take the UNION of 

CDR X and Y. 
"Else, 
Take CONS of CAR X and the UNION of CDR X 

and Y. 
In LISP: 

(DEX UNION (LAMBDA (X Y) (COND 
«NULL X) Y) 
«MEMBER (CAR X) Y) (UNION 

(CDR X) Y» 
(T (CONS (CAR X) (UNION (CDR X) Y»»» 

For examples, we can put the following operations on 
the computer: 

Operation 
(UNION (QUOTE (E BCD A F» 

(QUOTE (A BCD») 

Result 
(E F ABC D) 
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(CSETQ JAIN (QUOTE (A BCD») 
(CSETQ JASS (QUOTE (D A B C») 
(UNION JASS JAIN) 
(UNION JAIN JASS) 

Cenerality and Power 

JAIN 
.lASS 

(A BCD) 
(D A B C) 

In conclusion, there are several comments which it seems 
to me should be made about LISP. The first comment is 
that LISP greatly enlarges our conception of the nature 
of mathematical objects. In prior centuries men became 
accustomed to noticing as interesting mathematical ob
jects: numbers; the points and lines of geometry; the mag
nitudes and directions of forces; sequences of numbers, 
usually infinite and usually with fairly simple rules for the 
construction of successive terms; and much more. 

Now with the advent of LISP our horizons in mathe
matics are considerably extended. With LISP we take into 
mathematics finite sequences of a great variety of structure 
(lists), and also a mathematical grasp on the processes of 
effectively computing with them (recursion, etc.). This 
new expansion of mathematical nature, of man's view of 
mathematical objects, is exciting. 

Second, LISP is not only a mathematical language but 
also a language for instructing computers. So instead of 
humanly verifying a symbolic mathematical calculation, if 
it is expressed correctly in LISP, we can put it on a com
puter and have the computer verify it. 

Third, there appears to be no barrier to putting into 
LISP any kind of logical or mathematical manipulation 
that may be desired. It seems to be a truly general lan
guage, with closely linked computing power. 

Computation 
What we are invariably doing with any LISP expression 

is giving the computer something to do, some computation 
to make, some command to be executed. Sometimes the 
computation is in terms of numbers and the answer may 
be a number. Sometimes _ the computation is in terms of 
lists and the answer will be a list or a number. Sometimes 
the computation is in terms of expressions, and the answer 
will be a number or a list or an expression. 

If all the information has been given to the computer, 
and the instructions are complete and correct, the answer 
produced by the computer will be an applicable one. If 
not all the data has been given to the computer, the an
swer (or result of the computer's operation) is likely to be 
a signal of anyone of many kinds, that the answer cannot 
be computed for a stated reason. Or perhaps the computer 
will go into a loop and keep doing something over and 
over and over without ever finishing. In such a case, the 
computer stop button has to be pressed, and a new begin-
ning has to be made. ' 

Incompleteness of this Explanation 
Finally, it must be emphasized that the present explana

tion is very far from complete. There is much more to 
LISP than has been presented here. Following are some ref
erences. But it is hoped that this introduction will be of 
some help to people who are starting to understand LISP. 
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Table 1 

COMPUTERS LESS THAN FIVE YEARS OLD INSTALLED AND ON ORDER IN BRITAIN 

~ 

(l) Average price of system in£l,OOO's (5) Home built value in£l,OOO's 
(2) Date first installed anywhere (6) Number on order for Bri ta i n 
(3) Number installed in Britain m Import order value in£l,OOO's 
(4) Import value in £l,OOO's (8) Home built order value in£l,OOO's 

NAME (l) (2) (3) (4) (5) (6) m (8) 

AEI 959 20 1964 20 
AEI 1010 360 1961 7 2,520 1 360 

TOTAL =; 2,520 2" 380 
Bull Gamma 10 30 1964 5 150 
Bull Gamma 30 

(RCA 301) 120 1962 2 240 360 J 
Bull Gamma 150 50 1960 3 150 
Bull Gamma 300 22 1962 6 132 THE TOTAL IT 522 "8 510 
Burroughs E102 10 1962 1 10 
Burroughs 270 130 1962 5 650 
Burrou\Ths 280 140 1964 2 280 3 420 

TOTAL 8" 940 "3 420 

COMPUTER Clary De 60 30 1961 30 

Collins C 8400 500 1964 1,000 

CE 55 2 1960 4 
CE 102 10 1961 1 10 SITUATION TOTAL 3" 14 "4 8" 
EEL KDF 6 60 1964 60 7 420 
EEL KDF 8 200 1964 3 600 
EEL KDF 9 120 1963 11 1,320 9 1,080 
EEL KDN 2 20 1962 3 60 2 40 IN EEL KDP 10 

(RCA 50l) 400 1961 8 3,200 2 800 
EEL Leo III 200 1962 12 2,400 15 3,000 
EEL Leo 326 309 1964 4 1,200 

TOTAL 35 7,040 42 7,140 

BRITAIN, Elliott 502 135 1961 2 270 
Elliott 503 110 1963 4 440 4 440 
Elliott 803 44 1960 98 4,312 10 440 
Elliott Arch 25 1963 3 75 1 25 

TOTAL 107 5,097 15 905 
Ferra nt i Hermes 20 1964 1 20 SUMMER, Ferranti Poseidon 50 1964 1 50 

TOTAL "2 70 
Friden 6010 8 1963 48 16 128 

Honeywell 200 90 1963 90 1964 Honeywell 400 120 1962 960 600 
Honeywell 800 395 1962 790 790 
Honeywell 1400 250 1963 250 1 250 
Honeywell 1800 850 1963 -2 .L.l.QQ 

TOTAL 11 2,000 11 3,430 
IBM 305 II 70 1960 4 280 2 140 
IBM 360 50 1965 101 5,050 
IBM 1401 120 1960 148 17,760 76 9,120 
IBM 1401 G 50 1963 3 150 
IBM 1410 200 1961 9 1,800 5 1,000 
IBM 1440 30 1963 2 60 50 1,500 
IBM 1460 140 1963 4 560 
IBM 1620 20 1961 11 220 1 20 
IBM 7030 Stretch 1,500 1962 1 1,500 
IBM 7070 450 1962 1 450 
IBM 7074 500 1961 3 1,500 
IBM 7090 1,000 1960 4 4 000 

TOTAL 183 27,570 242 17,540 
R. H. Williams ICT 1100 180 1960 14 2,520 

ICT 1101 180 1962 3 540 5 900 
Managing Director ICT 1300 55 1963 4 220 43 2,365 

ICT 1301 120 1963 54 6,480 17 2,040 
Computer Consultants7 Ltd. ICT 1500 100 1962 36 3,600 28 2,800 

ICT 1900 300 1964 3 900 Enfield7 Middlesex ICT 2400 500 1961 1,500 
ICT Appollo 50 1962 1 50 England ICT Argus 20 1961 5 100 2 40 
ICT Atlas 2,000 1962 2 4,000 2 4,000 
ICT Orion 300 1963 6 1,800 6 1,800 
ICT Pegasus 120 1960 13 1,560 0 
ICT Sirius 17 1961 15 255 

TOTAL 156 3,600 19,025 106 2,800 12,045 
Monrobot Mk. XI 12 1961 8 96 

NCR 315 120 1963 14 1,680 7 840 
NCR 390 25 1963 1 25 

TOTAL 15 25 1,680 =; 840 
PB 250 20 1961 2 40 

SEL/DB 40 50 1961 50 

TRW 130 35 1963 1 35 
TRW 330 60 1963 3 180 

TOTAL "4 215 
Un vac SS 80 100 1960 5 500 
Un vac 490 500 1961 2 1,000 
Un vac 1107 850 1963 1 850 1 850 

TOTAL (; 1,350 "3 1,850 
GRAND TOTAL 564 34,271 37,591 463 24,248 24,818 
Tota 1 pre-

1959 computers 247 5.435 13,261 
24,248 24,818 TOTAL 8U 39,706 50,852 463 
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During the twelve months since we last wrote in Com
puters and Automation on this subject, there have been a 
number of changes in the computer field in Britain, but 
these, although important are not spectacular. 

Table I shows the number of installations, and in par
ticular indicates their monetary value. The latter is most 
important when considering trends. It is obvious to say 
that some computers are much larger than others, and cost 
a great deal more, but unfortunately, people tend to lose 
sight of this fact when they start counting heads. 

There has been some discussion among British trade 
union officials, about the troubles to be expected from the 
introduction of automation, but labor difficulties in con
nection with automation, so far in Britain, have not reached 
troublesome proportions. Machines have not started tak
ing ove.r in Britain yet, although there was the sad news 
in the press recently that an unfortunate gardener had been 
killed by being pinned against a wall by a mechanical cul
tivator which had got out of hand. So far, anyway, no 
deaths are directly attributable to computers. 

IBM have announced the System 360 computers, this 
time simultaneously all over the world; and this has led 
to a certain amount of well-informed and mis-informed 
comment. The general reaction in Britain is that these 
machines are not as far-thinking as had been expected, and 
some British computer manufacturers are stated to have 
heaved a sigh of relief. Our opinion is, that they will not 
be built and installed in anything like the quantity that 
might be expected, particularly with their two-year-away 
target date. 

Within the next five years computers are likely to have 
more radical changes in their philosophy, using optical de
vice memories of ve.ry large capacity; and of course, we 
have s,aid for a long time that their price is undoubtedly 
going to be tailored down. As things stand at the moment, 
this would make the IBM System 360 unacceptable before 
long. The.re are real moves going on at this moment in 
this tailoring down of prices, and these are well beyond 
the theoretical and hypothetical stage. 

Explicitly however, the facts and our opinion about com
puter manufacturers operating in the British market are 
as follows. 

As,sociated Electrical Industries L,imited 
The computer activity of A.E.!. is in some doubt at the 

moment, and we would not be surprised if this was dis
continued. 

The company is a very large one with many ramifica
tions, but it is essentially an electrical and electronic en
gineering concern, which suffers the usual difficul ties of 
trying to sell commercial computers. They have made cer
tain attempts towards producing and selling process con
trol computers, but we do not think that this has been suc
cessful enough to justify the large capital investment 
involved . 

Burroughs Machines Limited 
Burroughs have an exceedingly good relatioriship with 

the British banks and various city compal}ies. Tradition
ally, this has always held them in good stead as far as their 
accounting machine market is concerned, and has also 
been of significance in their limited computer activity. We 
feel that this computer activity is a little too limited, and 
unless there is a marked increase in their sales it does not 
bode too well for their future in Britain. 

Clary Corporation Inc. 
The Clary Corporation entered into an agreement three 

years ago to sell their DE 60 computer through a British 
organization, Block and Anderson Limited. This did not 
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work out, and of re,cent weeks Clary have established a 
London office. 

They have only a limited range of products, and we 
think they are very brave indeed to step out in this way. 
Unless they enter into some partnership agreement with 
at least a European if not a British organization, t:hen we 
feel that trouble lies ahead. 

Collins Radio Company 
Collins Radio organization are establishing large scale 

computers in Britain in connection with their message 
switching and data transmission operations. They plan to 
sell time on these machines for remotely placed users, op
erating over data links. 

We think that this has possibilities, but we also believe 
that Collins have, very seriously under-estimated the ad
ministrative problems involved. It remains to be seen how 
far they are able to take care of this. 

Table 2 

COMPUTER INSTALLATIONS IN EUROPE'~ 

Number of Import Home Bui lt 
Computers Value Value 
Insta lIed in £1 1000 in £11000 

AUSTRIA 66 5,750 
BELGIUM 142 12,917 
DENMARK 74 6,143 486 
FINLAND 19 1,464 
FRANCE 791 48,566 39,232 
GERMANY 993 46,894 45,911 
GREAT BRITAIN 626 28,953 36,124 
GREECE 50 5,400 
HOLLAND 156 15,106 1,688 
IRISH REPUBLIC 10 828 
ITALY 592 56,821 11,431 
NORWAY 54 5,268 
PORTUGAL 16 2,120 
SPAIN 23 2,118 
SWEDEN 147 15,009 1,140 
SWITZERLAND 160 20,252 

TOTALS 3,919 273,609 136,012 

COMPUTER ORDERS IN EUROPE* 

Number of Import Home Built 
Computers Value Value 
on Order in £1 1000 in £1 1000 

AUSTRIA 50 4,380 
BELGIUM 105 10,601 
DENMARK 30 3,758 
FINLAND 35 3,380 
FRANCE 406 24,864 15,571 
GERMANY 455 20,742 21,520 
GREAT BRITAIN 381 20,442 29,707 
GREECE 20 1,910 
HOLLAND 134 15,792 1,486 
IRISH REPUBLIC 39 2,250 
ITALY 339 22,836 9,670 
NORWAY 71 5,243 
PORTUGAL 29 3,050 
SPAIN 19 1,873 
SWEDEN 121 11 ,321 1,200 
SWITZERLAND 101 14,226 

TOTALS 2,335 166,668 79,154 

* Information as of January 1, 1964 
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WHAT CAN DATA· PHON E 
SERVICE DO FOR YOU? 

It can transmit your business data over 

telephone lines at 100 to 2700 words per 

minute, at regular phone-call rates. Com

bine it with your present telephone service 

and you have fully integrated information 

handling that will help you improve cus

tomer services, /reduce p~perwork, keep 

costs in line and make decisions based 

on what is today, not what was yesterday_ 
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Here's how DATA-PHONE service is helping business firms, 

large and small, all over the country ... 

A food processor is using DATA-PHONE transmission 
to centralize its statistical reporting_ It used to take 
from eight to 14 days to gather and process company 
data-now takes less than two days. The firm can close 
its accounting books eight days earlier each month. 

A large insurance company uses a DATA-PHONE 
network to transmit records of premium payments, 
claims, new policies and accounting information from 
34 branch locations to a central data center. Data that 
once took six to seven days to arrive by mail is now 
reported daily. Operating costs have been reduced by 
one million dollars annually. 

A savings institution uses DATA-PHONE service to 
connect all teller windows with a central computer. 
Tellers can check and update accounts immediately 
from any location-and can handle two customers in 
the time it used to take for one. Back·office teller work 
has been reduced by 90 percent. 

A southern hospital uses DATA-PHONE data sets to 
link various departments to a central data center within 
the building. The system has eliminated tedious clerical 
functions and makes it possible to give patients complete 
bills at discharge time, avoiding the annoyance of 
follow-up billing. 

A national recording company now handles dis· 
tributors' orders from DATA-PHoNE-equipped sales 
offices linked directly to new, centrally located inventory 
centers. The firm is handling orders many times faster 
-and savings in warehousing and inventory handling 
are running better than $80,000 a month. 

A drug wholesaler uses DATA-PHONE service to link 
its two supply 19cations together, thus offering pharma
cies the equivalent of two full-line wholesale sources. 
The firm is now achieving a 99.5 percent level of order 
fulfillment, with no increase in dollar investment for 
inventories. Sales volume is up $100,000. 

A major oil company makes use of DATA-PHONE ser
vice to transmit credit-card payments from its New York 
headquarters to a midwestern data center. Processing 
time between the two points has been reduced from 
several 'days to just a few hours-and the cost of air
mailing the data has been eliminated. 

An appliance manufacturer has used DATA-PHONE 
service to tie more than 40 independent supply centers 
into an automated network for ordering and supplying 
replacement parts. The time required to receive and 
deliver orders has been reduced from 14 days to 1V2 
days, with substantial savings resulting. 

Talk with one of our 

Communications Consultants 

He can tell you all about DATA-PHONE service and help 
you determine if and how it might serve you profitably. 

His counsel will cost you nothing-and his recom
mendation might save your business considerable time 
and money. Call your local Bell Telephone Busin.ess 
Office and ask for the services of a Communications 
Consultant-and see for yourself. 

BELL TELEPHONE SYSTEM 
Serving you 

Circle No. 13 on Readers Service Card 



Compagnie des Machines Bull 
-:rhe Bull organization in Britain operates jointly with a 

British company as De La Rue Bull Machines Limited. 
This subsidiary company is not heavily involved in the 
financial troubles of the parent Bull organization. 

At the same time, it does not appear to us that the 
British subsidiary is selling enough computers to justify 
the overhead expendiiture in which it must inevitably be 
involved. 

-:rhe parent company BuM has been seeking to rearrange 
its activities and join up with Gener,al Ele.ctric Company of 
America as a partner. These arrangements are, in our 
opinion, so complicated and of such a type that aflter tak
ing into account the temperaments of the two nationali
ties involved, we cannot see this opera.ring successfully. 

Bull still enjoys a large punch card market, but even to 
retain this activity it must do something drastic about its 
computer situation. There are no signs yet, that they are 
tackling this problem realistically enough. 

Computer Engineering Limited 
This small British computer manufacturing company 

has now built a limited number of machines which are 
useful for scientific computer work at low cost. They do 
not appear to have developed enough tempo to deal with 
the need for forward development, but they may have, been 
very quiet about their activities and could be planning 
some surprise. 

English Electric-Leo Computers 
T'his organization, which was a merger of Leo Compu

ters Limited and the. large English Electric Company, is 
made up of two of the oldest and most experienced British 
computer manufacturers. While they cannot compare in 
activity or size with IBM, their equipment covers a reason
able range in pel'formance and cost, and they are making 
good steady progress compatible with their size. We would 
think tha t by now they should be making a reasonable 
profit and provided they are takiing some care to oater for 
future generations of machines, they are proba:bly the 
most successful current British computer manufacturer. 

Elliott Brothers (London) Limited 
This organization has always appea!red to us to be over

diversified. They have relatively little capital reserves in 
relation to their very large number of operating compa
nies. The ElLiott range of computers is now restricted some
what to the Elliott 803, now a little dated but still reason
ably attractive, and the Elliott 503 now coming off the 
production lines. 

With the 503, Elliott's are using magnetic tape for the 
first time, and we can only hope that by now the. inevitable 
troubles which have been experienced by almost everyone 
with magnetic tape are a thing of the past. 

They make some small "build-your-own" computer kits 
and some production control oomputers, none of which 
are sold in really large quantities. On the stocks are two 
new computers which are making progress, but are not yet 
installed. 

Elliott Brothers are building the. NCR 315 for the- Euro
pean market in their factory in London. We would haz
ard a guess that this activity will run down before long. 

Ferranti Limited 
Ferranti have sold out their commercial computer ac

tivity to I.C.T., but we have a feeling that they do not 
want to give up computers altogether, and they are cer
tainly still engaged in military computer work. Now that 
the dillerence between commercial, scientific and military 
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computers is only marginal this leaves them in a tricky 
position. 

Friden Limited 
Friden, as far as their computer activities are concerned, 

do not seem to be making spectacular progress, and we 
would guess (and we can only guess because they will not 
tell us) tha1t their computer sales in Britain have, been 
disappoin ting. Their Flexowriter activity is making good 
headway. 

Honeywell Controls Limited 
Honeywell have now established a computer factory in 

Scotland, and with the announcement of their 200 com
puter they have a satisfactory range of products. They have 
built up for themselves in Britain, modest but satisfactory 
computer sales and more important an excellent image. 
At the moment, they are expanding their European ac
tivities from Britain and we think that the future promises 
well. 

IBM United Kingdom L,imited 
IBM have continued to make progress, but we think that 

the tempo is gradually slowing down a little. British busi
ness people still seem to be a lit:Jtle bothered by this or
ganization, but most of those who have actually done busi
ness wit:h them seem reasonably satisfied wit!h the way 
they have been supported and with the products sold. 

If they could engineer more of the British image into 
their activity, we think they would do a lot better. At 
the moment they enjoy about 30% of the installation posi
tion monetary-wise of computers in Britain, and 35% out
standing order-wise. 

Ahhough some moves in that direction are going on, no 
IBM computers are being built in Brirtain at present. For
eign-exchange-wise their equipment is very expensive to 
buy. 

International Computers & Tabulators Limited 
I.C.T. ~ave been licking their computer wounds for 

some time now, and in our opinion the purchase of the 
computer divi'sion of Ferranti and E.M.I.was a case of 
buying a "pig in a poke." 

They had troubles enough already without taking on 
these two activi ties. 

They have two new computers on the stocks and the 
development work on these is making reasonably good 
progress. 

From an over-all sales and order point of view, they are 
very near to IBM but their losses are substantial. 

Monroe Calculating Company Limited 
The Monroe organizration, which is associated with sev

eral European companies, has not been as. successful as 
they anticipated in the sale of their small Monrobot XI 
computer in Britain. This aotivity is now largely in a state 
of S'tagnatJion. 

National Cash Register Co. Ltd. 
NCR has made modest but not reaUy satisfactory progress 

with its computers in Britain. The range of these machines 
is limited and they now only sell the NCR 315 and the 390. 

Their accounting machine market however, is still satis
factory and with the rumor of new small NCR computers 
to come, we oan anticipate their staying in business for 
some time yet. 

Packard Bell Computer Corporation 
Packard Bell has sold, through its agent Benson Lehner 
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(G.B.) Limited, a small number of P.ackard Bell 250 com
puters in Bri1tain. These computers are also manufactured 
in Europe under license by S.E.T.1. 2nd there are quite a 
few instralled on the Continent. The company however, 
has retained its hold on the Packard Bell 440 and although 
it is planning to sell this machine outside America, no 
certain plans have ·yet been made. 

Thompson-Ramo,-Wooldridge Inc. 
This company sells its computers in Britain through 

International Systems Control Limited which is associated 
with the Gene~ral Electric Company of Brita,in. The ma
chines are actually built in Britain and they enjoy some 
success, the emphasis being in the direGtion of production 
control. 

Remington Rand Limited 
Remington Rand is still in the computer business in 

Britain, and while it has sold and has on order two or 
thre.e large maohines, its aotivity is not sufficient when con
sidered with the heavy overhead commitments which it 
has. We think, with the changes art their computer execu
tive level in America, that there, will probably be other 
difficulties to be encountered in Europe as a result. 

These possibly will have other repercussions in BJ1itain. 
Remin~ton are. heavily involved in the installation of an 
air-line reservation system for British European Airways, 
and much will depend on the successful or unsuccessful 
outcome of this partkul1ar activity. 

To better appreciate the over-all picture in Bdtain one 
should look £lit the situation as a whole in Europe. 

While obViiously, Table I is more up~to-date, Table 2, 
prepared by Computer Consulllants Limited as of January, 
1964, gives a broader view. 

HYDROUS COMPUTATION 

"I told you it was sensitive to insoluble problems!" 

Have You Entered Your Subscription to These Important 
Pergamon International Scientific Research Journals? 

The following are a few of the 120 distinguished scientific peri
odicals published by Pergamon Press. The editors are men and 
women known the world over; the contributors are outstanding 
authorities in their respective fields. 

AUTOMATICA (The International Journal of Automatic Control 
and Automation) 

Editors: J. A. ASELTINE, Los Angeles; V. BROIDA, Boulogne; 
G. D. S. MACLELLAN, Glasgow; H. M. PAYNTER, M.LT. 

Quarterly 

HUMAN FACTORS (The Journal of the Human Factors Society) 

Editor: STANLEY LIPPERT, Los Angeles. Managing Editor: JOHN 
LYMAN, Los Angeles Bi-monthly 

MICROELECTRONICS AND RELIABILITY (formerly Electronics 
Reliability and Microminiaturization) 

Editor-in-Chief: G. W. A. DUMMER, England. Editors: P. J. 
FRANKLIN, U.S.A.; J. W. GRANVILLE, England; A. RADE
MAKERS, The Netherlands; C. M. RYERSON, U.S.A.; F. E. 
WENGER, U.S.A. Quarterly 

PROBLEMS OF CYBERNETICS (An English Translation of Se
lected Papers from Problemy Kibernetiki) 

Translation Editor: R. GOODMAN, Brighton. Consulting Editor: 
A. D. BOOTH, London Irregular 

INFORMATION STORAGE AND RETRIEVAL 

Editor-in-Chief: J. FARRADANE, London Quarterly 

SOLID STATE ELECTRONICS 

Editor-in-Chief: W. CRAWFORD DUNLAP, Waltham, Mass. Re
gional Editors: 1. PINCHERLE, London; H. WELKER, Erlangen; 
G. M. HATOYAMA, Yokohama Monthly 

TOPOLOGY (An International Journal of Mathematics) 
Editorial Board: M. F. ATIYAH, Oxford; R. BOTT, Harvard Univ.; 

F. HIRZEBRUCH, Bonn; L M. JAMES, Oxford, R. THOM, 
Bures-Sur-Yvette, France Quarterly 

THE JOURNAL OF PHYSICS AND CHEMISTRY OF SOLIDS 
Editor-in-Chief: HARVEY BROOKS, Harvard Univ. Associate Edi

tors: H. B. G. CASIMIR, Eindhoven; G. J. DIENES, Brookhaven; 
J. FRIEDEL, Orsay; L M. LIFSHITZ, Moscow Monthly 

SOLID STATE COMMUNICATIONS 
Editor-in-Chief: HARVEY BROOKS, Harvard Univ. Chairman of 

the Board of Editors: P. AIGRAIN, Paris - Assisted by a dis-
tinguished international Board of Editors Monthly 

OPERATIONAL RESEARCH QUARTERLY (Published for the 
Operational Research Society) 

Eoitor: DR. J. R. LAWRENCE, Llanwern, Newport, Mon. 
Quarterly 

Enter your subscription now for the calendar year 1964 a nd receive all issues published so far this year. Apply for 
specimen copies and official 1964/1965 subscription rates and for a Pergamon Press Journals Catalog. 
Special 10% library discount on Pergamon Press back files. Free binding of complete back volumes in the colors 
of your choice. 

PERGAMON PRESS Inc. New York Oxford London Paris 
Dept. CA, 44-01 21st Street, Long Island City, New York 11101 or Headington Hill Hall, Oxford, England 

Circle No. 14 on Readers Service Card 
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CALENDAR OF 

Sept. 7-11, 1964: International Conference on Microwaves, 
Circuit Theory and Inf. Theory, Akasaka Prince Hotel, 
Tokyo, Japan; contact Dr. K. l\Iorita, c/o IECE of 
Japan, 2-8 Fujimicho Chiyoda-Ku, Tokyo, Japan 

Sept. 14-16, 1964: International Convention on Military 
Electronics (MIL-E-Con 8), Shoreham Hotel, Washing
ton, D. C.; contact George C. Ruehl, 2118 St. Paul St., 
Baltimore, l\fd. 21218 

Sept. 14-16, 1964: UNIVAC Users Association Fall Confer
ence, New York Hilton Hotel, Rockefeller Center, New 
York, N. Y.; contact David D. Johnson, UUA Secretary, 
Ethyl Corp., 100 Park Ave., New York, N. Y. 10017 

Sept. 14-18, 1964: 4th In terna tional Conference of Analog 
Computing, College of Technology, Brighton, England; 
contact The BCS / AICA Honorary Secrepriat, Ferranti 
Ltd., Kern House, 36 Kingsway, London, W. C. 2, Eng
land 

Sept. 14-19, 1964: Symposium on Component Parameters 
and Characteristics, Stockholm, Sweden; contact Prof. 
Herman R. Weed, EE Dept., Ohio State Univ., Colum
bus 10, Ohio 

Sept. 17-18, 1964: 7th Annual Northwest Computing Con
ference, Univ. of Washington, Seattle, Wash.; contact 
Robert K. Smith, Northwest Computing Association, Box 
836, Seahurst, Wash. 

Sept. 17-18, 1964: 12th Annual Joint Engineering Manage
ment Conference, Pick-Carter Hotel, Cleveland, Ohio; 
contact The Institute of Electrical and Electronics Engi
neers, Box A, Lenox Hill Station, New York 21, N. Y. 

Sept. 21-24, 1964: 1964 IFAC/IFIP Conference, Interna
tional Conference on Application of Digital Computers 
for Process Control, Stockholm, Sweden; contact IFAC/ 
IFIP Conference 1964, Swedish Conference Office, Box 
320, Stockholm I, Sweden 

Sept. 28-29, 1964: First International Congress on Inst. in 
Aerospace Simul. Facilities, Paris, France; contact P. L. 
Clemens, VKF / AB, Arnold Air Force Sta., Tenn. 37389 

Sept. 30-0ct. 2, 1964: Fall Meeting of the H-800 Users As
sociation, Leamington Hotel, Minneapolis, Minn.; con
tact H. J. Juenemann, Sec'y-Treas., H-800 Users Associa
tion, Computation and Data Processing Branch, Div. of 
Research Services, National Institutes of Health, Bldg. 
12, Room G-I04, Bethesda 14, Md. 

Oct. 4-9, 1964: National Symposium on Space Electronics, 
Dunes Hotel, Las Vegas, Nev.; contact Charles H. Doer
sam, Jr., Grumman Aircraft, Eng. Corp., Elec. Bldg. #5, 
Bethpage, N. Y. 

Oct. 5-7, 1964: 10th Annual Communications Symposium 
(NATCOM), Utica, N. Y.; contact C. R. Glaviano, 45 
Meadow Dr., Rome, N. Y. 

Oct. 6-13, 1964: Symposium on Hazard and Race Phe
nomena in Switching Circuits, Bucharest, Roumania; 
contact Prof. E. J. McCluskey, Jr., EE Dept., Princeton 
Univ., Princeton, N. J. 

Oct. 7-9, 1964: Electronic Information Handling Confer
ence, Hotel Webster Hall, 4415 Fifth Ave., Pittsburgh, 
Pa. 15213; contact Knowledge Availability Systems Cen
ter, Univ. 6f Pit.tsburgh, Rm. 270, Hotel Webster Hall, 
Pittshur~h, Pa. 1!J213. 

Oct. 11-14, 1964: 1964 Fall URSI IEEE Meeting, Univ. of 

30 

COMING EVENTS 

Ill., Urbana, Ill.; contact Inst. of Electrical and Ekc 
tronics Engineers, Box A, Lenox Hill Station, New York 
21, N. Y. 

Oct. 1::!-14, 1964: Systems and Procedures Association of 
America-Seventeenth Annual International Systems 
Meeting, Hotel Sheraton, Philadelphia, Pa.; contact John 
W. Donohue, P. O. Box 8207, Philadelphia, Pa. 19101. 

Oct. 12-15, 1964: 19th Annual ISA Instrument-Automation 
Conference and Exhibit, Coliseum, New York, N. Y.; 
contact ISA Meetings Assistant, Penn Sheraton Hotel, 
530 William Penn Pl., Pittsburgh 19, Pa. 

Oct. 13-16, 1964: GUIDE International (Users Organiza
tion for Large Scale IBM EDP Machines) Meeting, Royal 
York Hotel, Toronto, Canada; contact Miss Lois E. Mec
ham, Sec'y, GUIDE International, c/o' United Services 
Autom~bile Association. USAA Bldg., San Antonio, Tex. 

Oct. 14-15, 1964: Association of Data Processing Service 
Organizations Fall Symposium, Statler Hotel, New York, 
N. Y.; contact ADAPSO, 947 Old York Rd., Abington, 
Pa. 19001 

Oct. 15-17, 1964: Association for Computing Machinery An
nual Southeastern Regional Conference, Atlanta Ameri
cana Motor Hotel, Atlanta, Ga.; contact I. E. Perlin, 
Georgia Inst. of Technology, 225 North Ave., Atlanta, 
Ga. 30332 

Oct. 19-21, 1964: National Electronics Conference, Mc
Cormick PI., Chicago, Ill.; contact National Elee. Conf., 
228 No. LaSalle St., Chicago, Ill. 

Oct. 19-23, 1964: 6th Annual Business Equipment Exposi
tion (BEMA), Los Angeles Memorial Sports Arena, Los 
Angeles, Calif.; contact R. L. Waddell, BEMA, 235 E. 
42 St., New York 17, N. Y. 

. Oct. 19-23, 1964: 4th International Congress on Cyber· 
netics, Namur, Belgium; contact Secretariat of the Inter
national Association for Cybernetics, Palais des Expo
sitions, Place A. Rijckmans, Namur, Belgium 

Oct. 27-29, 1964: Fall Joint Computer Conference, Civic 
Center, Brooks Hall, San Francisco, Calif.; contact Mrs. 
P. Huggins, P. O. Box 55, Malibu, Calif. 

Oct. 29-31, 1964: 1964 Electron Devices Meeling, Sheraton
Park Hotel, Washington, D. C.; contact Rolf W. Peter, 
Watkins-Johnson Co., 3333 Hillview Ave., Palo Alto. 
Calif. 

Nov. 4-6, 1964: Data Processing Management Association 
1964 Fall Data Processing Conference and Business Ex
position, Hilton Hotel, San Francisco, Calif.; contact 
Data Processing Management Association, 524 Busse 
Highway, Park Ridge, Ill. 

Nov. 4-6, 1964: NEREM (Northeast Elec. Res. & Engineer
ing Meeting), Commonwealth Armory and Somerset 
Hotel, Boston, Mass.; contact IEEE Boston Office, 313 
Washington St., Newton, Mass. 02158 

Nov. 9-11, 1964: Joint Western Mid-Western Region Meet· 
ing of the 1620 Users Group, Center for Continuing Edu
cation, Univ. of Oklahoma, Norman, Okla.; contact Paul 
Bickford, Univ. of Okla. Medical Research, 800 N .E. 
13th St., Oklahoma City,_ Okla. 

Nov. 16-19, 1964: 10th Conference on Magnetism & Mag
netic Materials, Raddison Hotel, Minneapolis, Minn.; 
contact J. T. Elder, 3 M Co., 400 McKnight Rd., St. 
Paul 19, Minn. 
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the new Burroughs B 5500 Information Processing System 

The B 5500 is a highly advanced data processing 
system that spans the medium, intermediate and large 
scale ranges of computer equipment. Its design con
ceptH and software have been thoroughly proved in 
installations of the B 5000 and D 800 series which 
introduced multiprocessing of independent programs, 
efficient use of problem oriented languages, automatic 
system control and program independent modularity. 

As a result, the new, more powerful B 5500 offers you 
these advantages: 

MORE THROUGHPUT PER DOLLAR INVESTED: 
The high performance of the B 5500 is made possible 
by its unique system organization which permits a 
high degree of simultaneous operation, including use 
of two processors to double computational perform
ance. The Burroughs B 5500 works as a balanced 
system to accomplish more in the same period of time 
than more expensive computer systems. 

REDUCED PROGRAMING COSTS: 
Programing is simpler and less costly because of 
exclusive hardware/software features that enable the 
B 5500 to rapidly compile efficient programs written in 

COBOL, ALGOL, FORTRAN II, and FORTRAN IV. 

REDUCED OPERATING COSTS: 
The Master Control Program of the B 5500 is the most 
complete, most advanced, most tested automatic 
operating system ever used. The result is maximum 
operating efficiency, minimum human intervention. 

EXTENSIVE CAPACITY FOR EXPANSION 
WITHOUT REPROGRAMING: 
The modularity of the system is dynamic: You may 
expand or contract the system at any time without 
reprograming-or recompiling. 

SUPPORT IN DEPTH 
FOR PROFITABLE OPERATION: 
Burroughs Corporation has long provided back-up 
support for all products. Customers receive as normal 
practice: 

• Systems counsel. Programing and operational 
training • Business and scientific application 
support • Experienced field engineering support 

Get complete details by calling our local branch office. 
Or write to us at Detroit, Michigan 48232. 

Burroughs-T.M. 

Burroug.hs Corporation 

Circle No. 15 on Readers Service Card 
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JOB NO. ADDRESS DATE INITIALS 

FROM 

TO 

TO 

TO 
...J 

~M-O-'---I-D-A-Y---I--YR--.-'I~:~:~:~:~RI~P~T~I~O~N--------'---R-E-EL--O-F-- ~ 
DAYS PROC. I 

A Style of Reel Label 

PROGRAM NAME I NO. 

MATERIALS INCLUDED: 

0 DECK 0 PROG. MANUAL 0 MEMORY DUMP 

0 SYMBOLIC DECK 0 OPER. MANUAL 0 PROGR AM TAPE 

0 TEST DATA 0 LISTING 0 OTHER 

REVISION RECORD 

NO. 

0 
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DATE LIBRARIAN CHANGES MADE BY AFFECTED SECTIONS 

Program Record Card 

Inventoty Birth Reel 
Number Date Size St'rip 

Dates 

Date Out IProg. File Program & Date Tape Cycle Rewrite Pass 
No. No. File Name In Date Date Number 

(Over) 0 
Inventory ! 
Numb"r' • TAB I,': Card __ Of __ "--: 

Tape Library Record Card 

DOVER 

COMPUTER 

OPERATION 

STANDARDS 

Dick H. Brandon 
Brandon Applied Systems, Inc. 
New York, N.Y. 
and 
Frederick Kirch * 
International Data Corp. 
Newtonville, Mass. 

-Formerly of The Diebold Group Inc., New York, N. Y. 
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Machine operations are in many ways more difficult for 
management to control than programming. The machine 
controls its own operation for a good part of the time. 
Demands are placed on the opemtor as machine time is 
costly and delays caused by humans arc disproportionately 
expensive. The operator may cost the company four dol
lars per hour; it is rare that the computer hour costs less 
than forty doHars, and more often ~he cost is close to four 
hundred dollars. 

A progmmmer may spend days or weeks refining a pro
gram to save milliseconds in each transac~ion. In the same 
installation the operator may stop the machine to step out 
for a coffee break, thus negating many times over the ef
fort of the programmer. This inefficiency, and the ineffi
ciency which occurs during set up and take down, usually 
has its roots in the early training of the operator. When 
the machine was first inst'alled, many of the programs were 
not ready for operation. The progmmmers spent many 
long hours on the console, testinp programs. The manner 
in which these tests were operJited and the inefficiencies 
of this critioal period are usually oarried forward into fu
ture operating practices. This is unavoidable if rigid dis
cipline is not established from the beginning. 

Basic rules of cleanliness, neatness and effective opera
tion should be enfol'ced. These rules should be written 
(as part of the standards manual) made available to all 
operators, and installed as early as possible. The follow
ing sections describe some of these rules, and indicate good 
operating practices and formal methods standards neces
sary in any installation. The functions discussed include: 

• Housekeeping 
• l'lachine Time Logging 

• Control Functions 
Scheduling 
Data Coordina'tion 
Dispatching 
Data Control 
Report Distribution Control 
General Machine Operation 
Emergency Procedures 
Supply Functions 
Program Library Operation 
Tape Library OperMion 

Ceneral Housekeeping 
Much as you can tell the quality of a chef by examining 

his kitchen, you can tell the quality of an opel"ating de
partment by an examina'tion of the machine room. The 
room reflects the attitude of the operators and superv'isol's. 
A neat room shows concern with appearance and sufficient 
interest to repl'ace leftover paper, pick up loose cards, and 
clean desks and working surfaces. Operating standards 
should include rules to define pol,icy in this area. 

1. T,here should be no smoking in the machine room. 
2. For safety and control there must always be at least 

two persons in the room when power is "on" in any 
unit. 

3. For safety, all operators must wear tie clasps. Iden
tification bracelets, large rings, and simil,ar jewelry 
should not be worn while operating machinery. 

4. Operators reporting for work under the influence of 
alcohol will be sent home. 

S. Operating personnel under medication that tends to 
dull reflexes will be excused from machine operation 
and reassigned to other activities. 

G. Program decks used for operation shall be returned 
to the program library immediately after using. 

7. T'he operator is fully responsible for the opera1tion 
of the machine to which he is assigned. He must, as 
a part of this responsibility, maintain the cleanliness 
and orderliness of the machine and its components. 
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Machine Time Recording 
If equipment performance is to be accurately evaluated, 

careful records must be kept of the exact u'tiliza'tion of the 
machine. These records shall be maintained by the opera
tor and recording methods should be oarefully spelled out. 
The major objeotives of careful recording of time include: 

• The ability to analyze equipment utiliza,tion and mea
sure actual equipment performance aga1inst expected 
pevformance 

• The ability to evaluate individual performance of 
operators and of the entire operating staff 

• Recording ohargeable time for purposes of accounting, 
so that each user may be chal'ged proportionately 

• Recording chargeable time, so that the manufacturer 
can be paid the exact machine rental due ra'ther than 
an inaccurate and costly estimate. 

Methods o·f Recording Machine Time 
A number of methods ,we available for recording elapsed 

machine time, and for charging it properly to the category 
of utilization and the user. These include: 

• M annal recording of time assisted by a wall clock 
• Manual reoording of usage, with time stamped by a 

punching clock 
• M'anual recording of time assisted by an elapsed time 

reco·rder 
• Machine l'ecording of time assisted by the operator 
• Addressable memory clock thwt records all information 

Control Functions 
The operating department has five basic control func

tions. These five functions are: 

• Scheduling: assignment of job priorities, and the es
tablishment of a daily equipment schedule 

• Dispatching: insuring that the jobs are performed, 
in the scheduled sequence 

• Data coordination: obtaining all required. input and 
output data and making it available to the operating 
group 

• Data control: validation of output against prede-
termined checks 

• Report distribution: insuring that all reports are de
leaved, decollated, and burst as required, and dis
tributed to the cognizant authority. 

Scheduling 
A schedule for the operation of a computer is usually 

established weekly, although the schedule reflects each 
day's processing. The schedule must account for all activi
ties that can be anticipated: recurring production, special 
production on the basis of requests, testing, assembly, pre
ventive maintenance, and training. 

The first step in the establishment of a schedule is re
view and processing of daily requests for production and 
testing time. Requests are submitted on special forms. 

After the total number of jobs to be run has been es
tablished, the scheduling group assigns priorities, on the 
basis of amount of time requested, urgency of the request, 
and user. 

Dispatching 
Dispatching is often performed by the supervisor of the 

operating group. It is his responsibility to see that the 
schedule is observed and delays properly accounted for. A 
routing slip is generally made out so that the operator 
will have the necessary instructions. The routing ticket 
must accompany the input and output data. 

Data Coordination 
Data coordination is often combined with dispatching. 
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The data coordinator's objective is to see that all materials 
required for a job are gathered in one place so that the 
operator can take over without delay. It is not economical 
to have the machine idle while the operator is out getting 
tapes or forms. The data coordinator must obtain the 
following information for every job, on the basis of docu
mentation provided: 

• Program deck 
• Input cards 
• Parameter cards 
• Input tapes 
• Blank cards for possible output 
• Printer forms 
• Carriage con tro} tapes 
• Program operating documentation 

Data Control 
The computer output is validated through the use of 

control totals. This function is an integral part of the 
responsibility of the operating group. The output must 
be verified to detect machine failures and omissions of op
eration, data, or other vital functions. For instance, con
trols are maintained on money fields. On non-money fields 
hash totals or check sums are carried and verified to a pre
determined value. 

Report Distribution Control 
The trend toward exception reporting will reduce the 

volume of informa'tion required but will correspondingly 
increase the importance of accurate distribution and con
trol of data. 

Normal Console Procedures 
The Manual of Standards should contain a section de

scribing basic rules of normal console opera tion and re
sponsibilities of the operator at each step. A number of 
rules are suggested below. 

Use of Documentation 
I. The operator shall at all times follow the directions 

in the operator's manual prepared for each job. If a 
direction contradicts ,the rules or good operating prac
tice, or is inefficient or not well thought out, the 
operator should bring it to the aHention of his su
pervisor so that it can be corrected. Any operator 
action performed independent of the operator's man
ual will be considered a severe violation of responsi
bility. 

2. If the program reaches a programmed halt, the op
erator must look in the appropriate section of the 
operator's manual. 

Program Set-Up 
3. The operator shall perform all set up in the exact 

sequence prescribed by the operator's manual. 
4. Tape set-up. The operator shall mount the required 

input tapes on the designated drives and free tapes 
on the drives designated for output. 

5. Tape cases shall remain with the reels with which 
they came. The reel removed from the drive shall 
be replaced in its own oase. Cases must remain with 
the reel so that damage can be traced. 
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6. All tapes when replaced in the case shall contain a 
"grommet" or other device to prevent the tape from 
unwinding. 

7. Immediately upon removing output tapes, the file 
protect ring shall be removed. 

8. When using a custom form, or a stock-imprint form, 
the oper~tor shall use the programmed line-up rou
tine to insure that printer~to-form alignment is 
within "7a2" of perfect registration. Reports produced 
outside this registration tolerance will be rejected, 

and must be rerun. The required carriage tape must 
be checked before it is mounted. 

9. The operator shall place all designMed card files, in 
the appropriate sequence, in the card reader; the 
operator shall insure that all parameter cards are cor
rect, that a date card is included if required, and 
that the entire card file is free from imperfections, 
which may cause a card jam. 

10. The operator shall insure that a sufficient supply of 
unpunched cards are in the card punch. This supply 
must conform to the proper card design specified. 

II. The console must be set up in e~act accordance with 
the instructions provided in the operator's manual. 

12. If an engineering console is provided, or a separate 
set of switches are available which can change the 
mode of operation, the operator is respon8ible for 
insuring ,that these have been set properly. 

Normal Operation 
13. During normal operation the operator must watch 

the processing for malfunctions or unusual machine 
actions. The operator must replenish the supply of 
input and output cards without stopping the ma
chine, if possible, and remove and replace cards the 
machine has read or punched. 

14. The operator under no condition has the authority 
to al ter memory of an operating program. The op
erator may not alter any program, program deck, or 
program tape without the explicit approval of both 
the operating and the programming manager. Under 
no condition should an operator run any program 
other than one authorized for operation on the 
current schedule. 

IS. If a machine failure, data error, program error or 
operator error occurs, the operator should follow 
the instructions outlined under emergency proce
dures. Under no condition is the operator allowed to 
rerun without authorization or to use any self-con
structed or utility program in an attempt to correct 
the file. 

Take Down Procedures 
16. The operator shall remove all tapes after the pro

gram has completed i,ts processing. 
17. File protect rings shall be removed from tapes imme

diately upon their removal. 
18. Upon the removal of a completed reel of output, the 

operator shall immediately affix an external label 
which identifies reel number, reel sequence, da'le, tape 
drive (for error tracing) and the operator's initials. 

19. Cards shall be removed f.rom the stackers and hoppers 
and replaced in the appropriate location. Inputs and 
outputs of the job must be returned to the data 
coordinator for subsequent processing or distribution. 
The program and its documentation is returned at 
the same time. 

20. Time recording shall be done as specified. 

Exception and Emergency Console Procedures 
A specifi.c section of the Standards Manual should be 

devoted to exception and emergency procedures. Excep
tion pl'ocedures refer to occurrence of an unexpected ma
chine-caused condition such as program error, machine 
failure, operator, error, or data error. Emergency proce
dures refer to the steps to be followed in case of a physical 
emergency: flooding, fire, or electric shock. 

Exception Procedures 
1. If a programmed halt occurs, the operator shall im· 

mediately note the halt number and the status of files, 
cards, tapes and the like. The operator shall then 
look up the halt by number, ,to determine the cause 
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and actian to' be taken. In the event the halt is "end
less"-withaut corrective passibility, the apemtor 
shall notify the supervisor of the occurrence imme
diately, and proceed to' the next program. 

2. If a machine error occurs, and the machine stops, the 
opera tar shall immediately record the accurrence on 
the lag. He must then natify his supervisar and the 
maintenance engineer. By reviewing ,the documenta
tian he determines if the program contains a "re
start" procedure. If So' he must fallow the restart 
instructians shawn. If nO' restart procedure is avail
able, the. aperatar shauld start the run over from 
the beginning. A secand accurrence shall be cause 
for terminating the run, and far ,turning the machine 
aver to' the maintenance engineer for unscheduled 
maintenance. 

3. Whenever an exceptian conditian occurs, the opera
tar is responsible for noting all existing conditions 
an a "consale, conditian" form. The same form af a 
pragmm error, a data validity enar, ar an aperatar 
console error. 

4. In the event of a pragram error, the aperator shall 
nOllify his supervisor and the programmer responsible 
for the program. 

5. In the event af a data errar the operator shall na
tify his supervisor. 

6. In the event of an operatar error, the aperator shall 
notify his supervisar; if the error has destroyed perti
nent informatian, ,the supervisor shall alsO' not,ify the 
pragrammer responsible, to assist in recapturing the 
required informatian. 

Emergency Procedures 
7. I n the even t of fire in the compu ter room, the op

erator must immediately turn the master power 
switch off. If time permits, the operator shauld re
move all tape files, and store these and the current 
program deck 'and documentatian in ,the fireproaf 
tape vault or other designated starage. 

8. In the event ofa malfunction in the electrical sys
tem, the operatar should immediately turn the mas
ter power switch aff and notify ,the maintenance en
gineers and his supervisor of his actian. 

9. If an operator comes intO' contact with an exposed 
electrical lead and is subjeoted to electrical shock, the 
other operator shauld immediately 'turn off power on 
the unit OT the entire system, whichever is faster. 
He should then remave the stricken operator from 
the immediate con tact area and administer first aid. 

10. Files which should be protected at all costs shall have 
a "red" e,xternal label. These files, including master 
program tapes and the like, shall always be sooTed in 
the fireproof/waterproof section of the tape library. 
If an emergency occurs with a "red" llabel file on the 
system, the operator shall a<ttempt to return this file 
to the vault. 

Supply Functions 
A minar but important function of the operating staff 

is maintenance of ,the inventory of forms, cards, tapes 
and other materials required for the computer. It is un
economical to run out of forms before a reorder is given. 
Rush orders~re more expensive, and operatian without a 
specific form can be a problem. However, the cost of an 
aversupply of forms can run into thousands of dollars and 
a reductian of excess supply results in an increased cash 
flow. AlsO', form redesign 'and change is very comman in 
the data processing function and it mrely pays to order 
five years supply of a lO-part form. Redesign is often not 
attempted only because present inventory is toO' large, which 
often prevents the use af cheaper ar better supplies. 

Punched card inventaries incur similar problems and 
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the cost of oversupply also includes a significant space 
charge. Some campanies use 100,000 cards per day; the 
starage space necessary to' keep a month's supply an hand 
is excessive. Luckily, the cast of running aut of a specific 
farm is not as high; either a blank ar other card format 
can be used ar blank cards can be overprinted with a re
praducing master. 

Program Library 
The librar,ian generally has twa functians: the main

tenance of the program libmry and ,the tape library. As a 
program librarian the, main functions which he must per
farm are: 

• Pragram recard main tenance 
• Release of pragrams to' opera-tors 
• Maintenance of program revisions 
Simple rules far this task are: 
1. Upan receipt af a new progmm, the librarian must 

camplete a program recard card. The librarian 
should know ,that all infarmatian is present and has 
the correct revisian number. 

2. If a program is operatianal, the libmri'an shall re
lease i,t to aperatians upan request af the data coar
dinator. The only material, however, which can be 
released is the opera tar's manual, and the program 
deck. 

3. The librarian may release any or all documentation 
to' the respansible maintenance, pragrammer. This 
information will be recarded on the daily program 
sign-out sheet. 

4. Upon being notified ,that a program is to be changed, 
the librarian shall place, a stop order an the program. 
All requests far ,the pragram will have to' be approved 
by the respansible programmer before the program 
will be released to' aperatians. 

5. Afte.r a pragramchange has been made, the librarian 
shall review the materials, Ita insure that the change 
ha.s been praperly made to all elements af the pro
gram. If the change is proper, the librarian shall 
re,cord the revisian number and other appropriate in
farmation on the program record card. The pre
ceding revision will now be destrayed by the librarian. 

6. In the event of fire, or other accurrences which may 
damage the program library, ,the, librarian shall trans
port all materials to the fireproof vault provided far 
such an emergency. 

7. The program library shall he maintained in strict 
sequence, by applicatian, frequency and program 
number. 

8. When a pragram has been obsoleted ar replaced by 
another system, the respansible maintenance pro
grammer should notify the librarian, indicating that 
the program and all accompanying matedals are to' 
be destroyed. 

9. If a specific program has not been used for over 
two years, and no indicatian of obsolescence is pro
vided, the librarian may request ,that the responsible 
programmer indicate what disposition is to be made 
of the materials in the library. 

10. At the request of the maintenance engineer, the 
librarian will accept respansibility far the starage and 
safety of diagnostic programs. These pragrams may 
be released only to an autharized maintenance en
gineer. 

Tape Library 
The dut'ies of tape librarian are similar in respect to 

the maintenance af recards 'and the release of information 
to' the aperating department. Specifically, the tape librar
ian must keep records on the history of each tape and in
farmation about the liles and their retentian cycles. He 
must protect the files and issue them anly ,to authorized 
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personnel a t the proper time. The librarian shall main
tain the records in accordance with the following rules: 

1. All tapes Illu!>t carry a pressure-sensitive external 
label to identify their contents. 

2. The librarian will prepare a tape record card for 
each ta pe as it is added to the tape library. The 
tape record card shall show: 
-A history of ,the "stripping" of lengths of tape 

from the front of the reel to reduce the occurrence 
of errors 

-A sign-out record to indicate what information is 
currently available on the tape 

-The assigned tape inventory number 
3. The tape record card shall be kept in tape inventory 

sequence; this sequence shall be assigned by the li
brarian. 

4. As the tape retention cycle expires, the tape becomes 
available for use. At this time the libmrian shall re
move the external label. The tape record card shall 
be tagged to indicate that the reel is available for 
future use. 

5. If a reel is to be saved for a special purpose or re
tained indefinitely, the reque!>ter shall fill out a "tape 
file save" request. This request is attached to the 
tape file record card and a tab attached to the card 
to signal unavailability. 

6. If the tape develops errors in the first 100 feet (this 
is the most likely place to experience excessive wear, 
because of magnetic labeling procedures which double 
the wear at the front), ,the librarian shall strip a 
length of tape when the tape again becomes avail
able for use. To indicate that the tape is to be 
stripped the librarian will attach a tab to the card. 
When the librarian strips the tape he must also re
place the beginning marker. He then subtracts the 

amount stripped from the current length and enters 
the new length on the card. 

7. Tapes saved by specific programmers or maintenance 
engineers are to be kept in a separate part of the 
tape library. 

8. The librarian is responsible for an approximation 
of ,the number of passes to which each tape reel has 
been exposed. This may be done by having a mag
netic trailer or label record on which a pass counter 
is recorded, or the librarian can update the tape rec
ord card as the tape is signed out and returned. After 
,the pass count exceeds a certain predetermined fig
ure (somewhere between 1000 and 2000 for mylar 
tapes), the tape, shall be sent to the manufacturer 
for reconditioning. 

9. Tapes should not be released or taken to any area 
except the computer room. 

10. There shall be no smoking in the tape library. Dust 
shall be kept to an absolute minimum. 

11. In the' event of fire or other emergency, -the librarian 
shall lock all fireproof sections of the library and all 
materials shall be returned, if poss,ible, to the proper 
section of the library. 

Summary 
Methods standards for the operating department are as 

important as the standards established for systems analysis 
and programming. Rules and procedures should cover all 
phases of operations, from computer setup to forms control 
and supplies. 

Detailed standards should also be estabJ,ished for the 
operation of the program library and the tape library; 
these are vital functions which insure that opemtion con
tinuesproperly, using the proper programs and the proper 
data files. 

A reliable high speed punched card input mechanism for 
building into customers' own card read stations. 
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The mechanism is also available in an attractively styled con
sole with or without column identification logic and which 
incorporates a special card receiver. 

* 400 CARDS PER MINUTE 

* PHOTO-ELECTRIC SERIAL READING 

* MAGAZINE HOLDS 1500 CARDS 

* MECHANISM INCLUDES CLOCK SYSTEM AND SPECIAL SENSORS 
FROM WHICH COLUMN IDENTIFICATION SIGNALS CAN BE DERIVED 

E-A INDUSTRIAL CORPORATION 
2326 S. COTNER AVENUE, LOS ANGELES 64, CALIFORNIA 

Circle No. 16 on Readers Service Card 
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"ACROSS THE EDITOR'S DESK" 

Computing and Data Processing Newsletter 

New Applications 
New Contracts. 
New Installations 
Organization News . 
New Products . 

COMPUTER KEEPS TRACK OF 
MINOR TRAFFIC VIOLATORS 

The Massachusetts Registry of 
Motor Vehicles has begun keeping 
track of minor traffic violators 
with their GE-225 computer system. 
The new computer operation will al
low the state to mail out a greatly 
increased number of warnings to 
minor violators. Licenses will be 
revoked if motorists incur a third 
violation within a calendar year. 

James R. Lawton, registrar of 
motor vehicles, points out that 
this warning system (which was 
something less than effective when 
done manually) is another means of 
reducing the number of deaths and 
injuries due to highway and street 
accidents within the Commonwealth 
of Massachusetts. To accomplish 
an effective warning system manu
ally would have entailed quadru
pli ng the staff. 

Under the new system, which 
began operation July 1, a master 
file of mangetic tape is made of 
each violator. The name and ad
dress of each is printed out by 
the computer so that a prepared 
warning notice can be mailed. The 
list will be updated and warnings 
sent out weekly. 

Although the General Electric 
22S system has been in use at the 
registry for only a year (see 
Computers and Automation, July 
1963, p. 32), it has already done 
exceptional service for non-enforce
ment npplications -- most notable 
among these being vehicle excise 
tax hi lling. (In 1963 excise taxes 
on au tos produced $100 million, 
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NEW APPLICATIONS 

compared to $90.6 million in 1962.) 
Louis Pleau, system analysts, said 
that the computer would print out 
all excise bills in four months. 
The first bills, of this year, 
went out in March, a new record 
for speed in the history of the 
state's tax system. 

During its first year of op
eration, the department has saved 
an estimated $12 million. Offi
cials said that the new system 
produces savings in several ways: 

1. Some $1.5 million is saved 
in outright costs of producing 
bills. Manually prepared bills 
used to cost 75 cents apiece to 
produce; they now cost 15 cents. 

2. Some $3 million is saved 
because cities and towns get the 
benefit of 75% of the revenue in 
the first months of the year and 
thus do not need short term loans 
to meet obligations before tax 
money comes in. 

3. About $1 mi Ilion addi tional 
revenue is realized because bills 
go out early enough to catch resi
dents who used to move out of state 
before bills could be prepared for 
them. 

4. Some $5 million is added 
to income because billing is more 
thoroagh and more accurate. 

Another fringe benefit of the 
new system already has been in the 
production of new vehicle lists on 
easily accessible magnetic tape. 
The registry computer system will 
print out an alphabetical list of 
autos as well as a list by license 
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numbers and one by vehicle identi
fication numbers. All three lists 
are updated once a year to provide 
more accurate source material for 
administrative and law enforcement 
officials of the Commonwealth. 

Plans for future use of the 
system include a master list of ac
cident locations. Mr. Lawton be
lieves that such master lists, with 
easy availability of information, 
will be an immense aid to law en
forcement agencies -- local, 
state and federal. 

STATE REDISTRICTING 
IN 30 MINUTES 
BY COMPUTER 

A new system for redistrict
ing a state in a matter of minutes 
has been developed by Electronic 
Business Services Corp., a subsidi
ary of Computer Applications Inc., 
New York, N.Y. The new EBS method 
was used to plot a new district 
alignment for New Jersey, one of 
six states ordered by a recent 
U.S. Supreme Court decision to re
draw their district lines so that 
the popUlation of each is equal 
regardless of geographical area. 

In the EBS system, the geo
graphical distribution of a state's 
population, based on latest decen
nial census figures, is first re
cdrded on magnetic tape. The com
puter then scans and counts these 
population units as related to geo
graphical coordinates. By using an 
analytical procedure called "dimin
ishing hal ves", it systematically 
divides the stnte into the desired 
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number of regularly-shaped districts I 
having equal population. The re
sulting district arrangement meets 
the court's requirements that all 
districts have equal population, 
be contiguous and devoid of 
"gerrymandering". 

Finally, a computer recording 
device called the SC-4020 (devel
oped and built by General Dynamics 
Corp.) automatically converts this 
computer data to a visual pattern 
superimposed on a map of the state 
involved. The product is a com
plete district map, plus all the 
supporting data in statistical 
form. Such maps can be turned out 
both on paper and on microfilm 
with incredible speed. Conversion 
of the statistical data to map 
form in the New Jersey case 
required less than a minute. 

Now that the computer program 
for this problem has been devel
oped, the computer analysis for 
any state redistricting would re
quire only about 30 minutes. 
(Previously, it had been estimated 
that redistricting of a state would 
take a staff of 20 at least four 
months.) 

The same equipment and tech
nology can create graphs, charts, 
maps and tables applicable to other 
political, industrial and commer
cial problems where geographical 
distribution of population, prod
uct sales, or other variables are 
to be analyzed and presented in 
graphic form. 
(For more information, circle 31 
on the Readers Service Card.) 

COMPUTER TO HELP 
REFUEL JETS 

At Kennedy International Air
port, New York, N.Y., a General 
Electric-412 process computer will 
automate the control of the flow 
of jet aircraft fuel from huge 
bulk storage tanks through an 
underground network of piping to 
secondary holding tanks which each 
airline will tap to fuel its planes. 
The computer application is the 
first of its kind in this field. 

The conventional tank truck 
delivery method is becoming out
moded by the tremendous increase 
in aircraft fuel consumption 
brought on by the greater number 
of jets and larger commercial 
planes in service. Giant airliners 
stopping at the airport consume 
about 1,000,000 gallons of fuel 
per day. 

As part of the new system, a 
50-mile underground network of 
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transfer pipes, suction lines and 
ramp hydrants is being installed 
to speed up fuel distribution at 
the passenger terminals. It will 
eliminate most of the tank trucks 
needed for fuel handli ng and reduce 
vehicular traffic on the aircraft 
ramps. 

To replace the present refuel
ing methods a 40-tank secondary 
fuel storage area is being built 
from which airlines will' tap their 
fuel supplies. This will be lo
cated nearer the passenger termin
als, some two miles away from the 
bulk tanks. The 40 bulk tanks 
contain over 17,320,000 gallons of 
fuel. Future plans call for ex
panding the ~umber to 70. 

The task of the GE-412 pro
cess computer will be to scan the 
secondary tanks and electronically 
transmit supply and demand orders 
to the bulk area to keep the sec
ondary tanks from running low. 
The data received at the bulk area 
will be electronically monitored 
and supply lines will automatic
ally open, allowing the proper 
grade of fuel to flow between the 
two areas. 

NEW CONTRACTS 

NASA CONTRACT FOR 
$1.5 MILLION 
AWARDED SDS 

A NASA contract for approxi
mately $1.5 million has been 
awarded to Scientific Data Systems, 
Inc., Santa Monica, Calif. The 
contract is for twelve SOS Model 
DEE-3 Digital Events Evaluators. 
They will be used in performing 
automatic systems checkouts on 
Saturn booster rocket stages at 
the Marshall Space Flight Center, 
Huntsvi lIe, Ala. 

LENKURT ELECTRIC 
RECEIVES NAVY CONTRACT 

Lenkurt Electric Co., Inc., 
ta subsidiary of General Telephone 
& Electronics Corp.) San Carlos, 
Calif., has received a U.S. Navy 
contract for a new high-frequency 
data system which transmits digital 
signals at 2400 "bits" of informa
tion per second. The contract was 
awarded for Lenkurt's 27A Duobinary
Datatel® system and other data 
equipment. The Fleet Numerical 
Weather Facility in Monterey, 
Calif., will use the equipment in 

the Pacific to speed the collection 
and dissemination of weather inform
ation in its computer-automated -
forecasting system. 

LFE RECEIVES 
R&D CONTRACTS 
FOR MAGNETIC DEVICES 

LFE Electronics, a di vision of 
Laboratory for Electronics, Inc., 
Boston, Mass., has received con
tracts totaling $154,000 for re
search and development projects 
using magnetic sheet and thin films. 

A $49,999 study for Rome Air 
Development Center has as its ob
jective the evaluation of existing 
LFE computer memory techniques wi th 
respect to building a solid state 
medium speed random access mass 
memory. 

Under the terms of a $50,594 
contract from the Bureau of Ships, 
LFE will build a feasibility model 
of a large wall-size electro
optical matrix display using thin 
magnetic films as electrically con
trolled light valves. The device 
can be used to display graphic and 
alphanumeric information commonly 
available as outputs from computers 
and associated memories. 

A third contract is for con
tinuing research into the creation 
and controlled motion of domain 
walls in ferromagnetic thin films, 
including the application of wall 
motion effects to logic devices. 
It is for $53,498 and is from the 
U.S. Air Force Cambridge Research 
Laboratories. 

The contracts will be per
formed by LFE's Solid State Elec
tronics Laboratory in Boston, under 
the direction of Dr. Harrison W. 
Fuller. 

CUC RECEIVES CONTRACT 
FROM MANHATTAN LIFE 

To expedite the conversion to 
its new General Electric 225 com
puter, The Manhattan Life Insurance 
Company, New York, N.Y., has 
contracted with Computer Usage Com
pany, Inc., programming specialists, 
to assist the Home Office Planning 
Department in setting up a master 
file for all existing policies. 
The conversion requires about sixty 
programs, two thirds of which are 
bei ng handled under the CUC cnt ract . 

The master policy file on tape 
will integrate data from various 
punched card and tape fi les. These 
data include premiums, options, 
outstanding loans and other items. 
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JET PROPULSION LABORATORY 
AWARDS SECOND CONTRACT 
TO CSC 

Computer Sciences Corporation, 
Los Angeles, Calif., has received 
a new contract for computer pro
gramming services in excess of 
$250,000 from the California Insti
tute of Technology's Jet Propulsion 
Laboratory. 

The contract is the second to 
be received from JPL within two 
months. Both contracts provide 
for a continuing CSC effort on 
JPL's new Space Flight Operations 
Vacility (SFOF) which will be used 
to control National Aeronautics 
and Space Administration unmanned 
lunar and interplanetary space 
probes. Modifications to the 
SFOF system to be accomplished by 
CSC during the coming year will 
support future Mariner and Sur
veyor spacecraft launchings. 

NEW INSTALLATIONS 

1.1.1. ORDERS DDP-24 FOR 
NUCLEAR EVENT FILM READING 

Information International, 
Inc., Cambridge, Mass., has ordered 
a DDP-24 general purpose digital 
computer from Computer Control 
Company, Inc., Framingham, Mass., 
for use in a fully automatic elec
tro-optical film reading system. 
This is the first application of 
a DDP-24 to such a system. It will 
be used to control and monitor the 
film reading process. These sys
tems manufactured by 1.1.1. are 
used for the rapid reduction of 
large quantities of photographic 
data. 

The film reading system will 
be installed at Edgerton, Germe-
s hau sen and Grier, Inc., Las Vegas, 
Nev., where it will be used to 
rapidly read and analyze nuclear 
burst data recorded on film. 

NATIONAL LIBRARY OF MEDICINE 
INSTALLS COMPUTER-DRIVEN 
PHOTOTYPESETTER 

The National Library of Medi-
cine, Public Health Service, U.S. 
Department of Health, Education, 
and Welfare, Bethesda 14, Md., has 
announced the lnstallation of a 
computer-driven phototypesetter as 
part of the Medical Literature 
Analysis and Retrieval Systems 
(MEULARS). Called Graphic Arts 

Composing Equipment (GRACE), the 
computer-driven printer operates 
at the rate of 300 characters, or 
approximately 60 five-letter words, 
p·er second. GRACE was developed 
for NLM by the Photon Corp., Wil
mington, Mass., under subcontract 
to the General Electric Corp. 
(which was the MEDLARS contractor) 
and bears the manufacturer's name 
of Photon 900 (see New Products) . 

GRACE is used by MEDLARS to 
print Index Medicus, NLM's monthly 
listing of the world's medical 
literature, and recurring bibliog
raphies in special biomedical 
fields. 

CONTROL DATA 3600 
AIR SHIPPED TO NORWAY 

Control Data Corp., Minneapol
is, Minn., has announced the ship
ment of a large-scale CONTROL DATA 
3600 computer system to the Insti
tutt for Atomenergi and the Nor
wegian Defence Research Establish
ment, both located at Kjeller, 
Norway. The equipment was air
freighted from New York City. 

The system will be used by 
physicists, chemists and engineers 
for specialized atomic energy re
search and nuclear experiments in 
the Institutt for Atomenergi, and 
for a very wide range of applica
tions including ionospheric and 
other geophysical research at the 
Defence Research Establishment. 

MUNICIPAL RETIREMENT FUND 
INSTALLS IBM 1440 

As part of a major moderniza
tion program, the Illinois Municipal 
Retirement Fund (Chicago) has in
stalled an IBM 1440 computer at its 
headquarters in the Hartford Build
ing. The earnings and retirement 
records of 85,000 public employees 
who work for local governments in 
Illinois are now being maintained 
on the computer. IMRF is one of 
the large retirement systems cre
ated under state law for the pub
lic employees in Illinois. It 
provides retirement pensions and 
other benefits to public employe~s 
in over 2000 municipalities. 

U.S. NAVY ORDERS 
L-20 10 COMPUTER 

The U.S. Navy Mine Defense 
Laboratories, Panama City, Fla., 
has ordered an L-2010 ruggedized 
computer from the Librascope Group 
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of General Precision, Inc., Glen
dale, Calif. The Navy will use 
the 65-pound computer to solve com
plicated problems associated with 
navigation of minesweeper vessels. 

N.Y. TAX DEPARTMENT 
INSTALLS UNIVAC III 

The New York State Department 
of Taxation and Finance is install
ing a Univac III in Albany this 
month. The system will be used to 
audit taxes deducted from employ
ee's salaries, audit estimated tax 
returns of self-employed persons 
and process all state income tax 
returns. The Univac III will not 
only check taxpayers' arithmetic, 
but it will also select for an in
dividual audit by human experts 
any return that seems irregular. 

ORGANIZATION NEWS 

RCA EDP CENTER SOLD 
TO CHICAGO BANK 

Central National Bank, Chicago, 
Ill., purchased the Radio Corpora
tion of America's midwest electronic 
data processing Center, effective 
September 1. Frank E. Bauder, 
president of the Chicago bank, and 
Arnold K. Weber, vice president and 
general manager of RCA Electronic 
Data Processing, Cherry Hill, N.J., 
made the announcement in a joint 
statement. 

Although the sale price was 
not disclosed, the original value 
of the equipment in the Chicago 
Center exceeds $1 million. Present 
data processing equipment at the 
Center is built around a large 501 
data processing system and a 301 
computer which is used as a periph
eral device. This equipment is 
capable of reading and sorting up 
to 1500 checks and printing 100 
customer statements a minute. 

With the new acquisition, the 
Central National Bank will substan~ 
tially increase its capacity to 
handle its own data processing re
quirements and will be able to 
offer full computerized services 
to its correspondent banks and com
mercial customers in the area. 
Additional banking services are 
planned for the future. The bank 
expects to continue servicing 
present customers of the Center 
through both existing and expanded 
programs. 
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GE, MACHINES BULL 
ANNOUNCE AGREEMENT 

General Electric Company and 
Compagnie des Machines Bull have 
announced the completion of a fi
nancial, technical, and commercial 
agreement in the data processing 
field. Under the agreement, Gen
eral Electric will make a substan
tial investment in three new com
panies which will take over the 
activities of the Compagnie des 
Machines Bull. These new companies 
will permit Bull and General Elec
tric to meet more effectively the 
requirements of European as well 
as the world-wide data processing 
market. 

Shares in the three companies 
will be held by Compagnie des Ma
chines Bull, acting as a holding 
company, and by General Electric 
Company. General Electric Com
pany's subscription to the capital 
stock of these companies will be 
approximately $43 million. GE 
also will participate in the fin
ancing of the continuing expansion 
of these companies. 

Companies established by the 
agreement are: 

Societe Industrielle Bull 
General Electric, (SIBGE), which 
will manufacture data processing 
equipment, and conduct research and 
development activities in the com
puter field -- participation: 
Bull, 51%; General Electric, 49%. 

Compagnie Bull General Elec
tric, (BGE) , which will act as a 
marketing organization -- partici
pation: Bull, 49%, General 
Electric, 51%. 

Societe de Promotion Commer
ciale Bull, (PCB), which will en
gage in market research and market 
development activities in France 
-- participation: Bull, 51%; 
General Electric, 49%. 

It is anticipated that within 
the framework of an enti rely French
owned and separate company, Com
pagnie des Machines Bull may carry 
on defense activities of a classi
fied nature. Bull's contribution 
of the first three companies will 
exclude $7 million to be used 
mainly for participation in the 
establishment of the defense 
company. 

CANADIAN SUBSIDIARY 
FORMED BY ITEK 

Itek Corp., Lexington, Mass., 
has announced the formation of a 
Canadian subsidiary, Itek Business 
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Products, Ltd., in Toronto. The 
wholly owned subsidiary will be 
an operating unit of Itek Business 
Products, a division of Itek Corp. 
It will provide full sales and 
service facilities for Itek's 
products in the offset printing, 
microfilm, and photocopy fields. 

Additional sales offices will 
also be established in other major 
Canadian cities. The subsidiary 
may also undertake a manufacturing 
effort at some time in the future. 
Itek Corporation concentrates on 
three major areas of operations; 
optical systems and reconnaissance; 
advanced information processing; 
and reproduction equipment and 
supplies. 

NEW PRODUCTS 

-Digital -
UNIVAC 1108 ANNOUNCED 

Univac Division of Sperry 
Rand Corp., New York, N.Y., has 
announced the Univac 1108 data 
processing system, a new general 
purpose computer, more than five 
times faster than its predecessor, 
the Univac 1107 thin-film memory 
computer. 

The control memory of the new 
computer is composed of integrated 
circuits. (An integrated circuit 
is a tiny piece of specially-modi
fied silicon crystal that complete
ly duplicates all the functions 
performed by a conventional elec
tronic circuit using many diodes, 
transistors, resistors and capaci
tors.) Cycle time is 125 nano
seconds. 

The internal memory of the 
Univac 1108 is divided into two 
separately-accessed banks which 
can be specified in modules of 
32,768, 65,536, or 131,072 words. 
This dual access feature provides 
a cycle time of 375 nanoseconds. 
Add time is 750 nanoseconds. 

Load memory lockout, a feature 
of the 1107, has been augmented in 
the Univac 1108 to permit lockout 
selection in gradations of 1024 
words. 

Both fixed and floating point 
operations are included in the 
1108's fifteen double-precision 
operations. Double-precision 

fixed point arithmetic operations 
are addition and subtraction in a 
full 72-bit form. Double precision 
floating point arithmetic opera
tions are: addition, subtraction, 
multiplication, and division with 
each operation using full 72-bit 
1108 words. 

An unusually large library of 
computer programs, ready for immed
iate use, will be delivered with 
the first production models of the 
Univac 1108. All programs that were 
previously developed for the Univac 
1107 can be run on the 1108 without 
modification and without the use of 
translation or interpretation rou
tines. In addition to these, 
twenty-six new instructions have 
been added to the software comple
ment of the 1108. 
(For more information, circle 32 
on the Readers Service Card.) 

Data Transmitters 
and AID Converters 

AUTOMATIC CALL DISTRIBUTORS 

Bell Telephone companies are 
now offering automatic call dis
tributing systems (formerly pro
vided only on a custom basis) in 
two flexible models. These systems 
automatically distribute incoming 
calls to available telephone attend
ants. If all a~tendants are busy, 
calls are acknowledged by a recorded 
message and "stored" until an 
attendant is free. "Stored" calls 
are then released in the approxi
mate order in which they were re
cei ved. 

Model ACD-60 has a capacity 
for 10 to 56 incoming telephone 
trunk lines and accomodates from 
10 to 60 attendants; model ACD 
200-A handles from 56 to 198 trunks, 
60 to 200 attendants. With either 
model ACD system, a company can es
tablish one central or several 
regional locations for answering 
calls from anywhere in the country. 
(For more information, circle 33 
on the Readers Service Card.) 

DATAGUARD 

A portable crytographic device 
that scrambles and decodes recorded 
messages electronically is avail
able to business and industry as a 
security measure in message handl
ing. The equipment has been intro
duced by Data Communications, Inc., 
Morrestown, N.J. Company officials 
foresee use of the device, called 
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DataGuard, in transmitting prices, 
and sales and credit information 
which require security handling. 

DataGuard takes a message di
rectly from a teletypewriter and 
scrambles it in random patterns. 
By using a random code, the device 
scrambles a word in a differnt way 
each time it is repeated in a 
message. Messages may be sent 
over wires or undersea cables and 
can be unscrambled only by a Data
Guard receiving unit. 

The equipment does not have 
to be kept in a locked room. The 
coder and decoder are operated by 
the use of a code-block -- about 
1/3 the size of a pack of ciga
rettes -- which can be carried on 
the person of the man cleared for 
security information. DataGuard 
is small enough so that it can be 
carried by an executive on busi
ness trips and readily connected 
with telegraphic equipment. 

The equipment will be leased, 
rather than sold. 
(For more information, circle 34 
on the Readers Service Card.) 

Software 

MAIL 

General Electric's Informa
tion Processing Business (IPB) , 
Phoenix, Ariz., is using a computer 
to untangle the problem of making 
selective mailings to customer 
and prospective lists and member
ship rosters. A new program, 
called MAIL, has been introduced 
at its seven computer processing 
centers around the country. The 
program is designed to give users 
a depth of selectivity not attain
able through present mechanical 
means. 

MAIL prints labels, envelopes 
and cards at the rate of up to 
1200 per minute and produces 
selected listings as desired. 
The computer used for handling 
the new mailing is the GE-225. 

Dr. H. M. Sassenfeld, general 
manager of IPB, describes MAIL as 
essentially an information storage 
and retrieval system. He said its 
computer file can be loaded with 
up to 10 million names and ad
dresses. Each name carried on the 
list can be coded or cross-indexed 
in up to 24 categories, including 
such information as salary level, 
age, number and sex of children, 
type of automobile, and educational 

level. The computer then can 
automatically produce sub-lists 
based on anyone of or combina
tions of the 24 different categor
i es . 

Dr. Sassenfeld also pointed 
out that the new system, besides 
being more selective, costs less 
to use. Once in operation, MAIL 
costs about one-half cent for each 
printed address. Name and address 
changes or deletions are made for 
less than one cent, compared to 
around eight cents by mechanical 
means. 
(For more information, circle 35 
on the Readers Service Card.) 

Memories 

BURROUGHS MEMORY DEVICES 

Burroughs Corp., Electronic 
Components Div., Plainfield, N.J., 
has announced a complete line of 
memory devices, including ferrite 
cores and core stacks. 

The new core (Type FC 2001), 
with fast switching speeds (ap
proximately .30 microseconds) at 
moderate drive currents, is de
signed for use in memories having 
cycle times of 2Yz microseconds at 
a nominal drive current of 650 
mi lliamperes. 

Core planes and core stacks, 
in either linear select or coinci
dent current configurations, are 
available for operation at speeds 
of 2 microseconds, 5 microseconds 
and 7 microseconds, with capacity 
of 64 to 4096 words/2 to 64 binary 
bits. Planes and stacks can be 
furnished with either 80, 50, 30 
or 20 mil cores -- operating char
acteristics or size can be tailored 
to meet the specific application. 
Switching times for cores range 
from 3 to 4 microseconds. 
(For more information, circle 37 
on the Readers Service Card.) 
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GENERAL PURPOSE CORE MEMORY 

Computer Control Company, Inc., 
Framingham, Mass., has introduced 
a new family of front-access TCM-35 
coincident current core memories 
which offer 1.4 to 2 usec. full 
cycle times, 1.2 usec. maximum 
half cycle time, and 750 nsec. max
imum access time. Data capacity 
ranges up to 8192 words; word 
lengths range up to 36 bits. 

The all silicon circuitry 
permits o~erating temperatures 
from OOC to 500C with broad margins. 
The system, which includes a self
contained power supply, is from 
24~ inches to 35 inches high, de
pending upon storage capacity and 
options. 
(For more information, circle 36 
on the Readers Service Card.) 

Input-Output 

PHOTON ZIP-MODEL 900 
COMPUTER PHOTOTYPESETTER 

Photon, Inc., Wilmington, 
Mass., has developed a typesetting 
device which will produce on film 
or paper, text matter of typograph
ical quality from the output tape 
of a computer or other electronic 
data processing system. The Photon 
Zip-Model 900 has a composition 
rate for 8-inch lines of approxi
mately 150 lines per minute. The 
lines of composition are fully 
justified. 

A choice of up to 264 differ
ent characters is available during 
continuous operation, and any com
bination of these characters can 
be mixed in the same line. Matrices 
are easily changed to provide addi
tional characters. 

-- Matrix plates are 
easily changeable. 

The Photon 900 system is di
vided into three units: Photo Unit, 
Control Uni t and Tape Handler. The 
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Photo Unit contains all optical 
and mechanical parts for photo
graphing, and the electronic 
assemblies required to control the 
photography. The Control Unit 
houses the control panel, the tape 

format translator, memory, arith
metic section, logic control sec
tion and confidence check section. 
The Tape Handler can be any type 
of standard magnetic tape unit 
that is commercially available 
for off-line operation. 

Applications for the printout 
capabilities of the Photon 900 are 
in the output of computer which 
serve as storage and sorting medi
ums for the organization of direct
ories, dictionaries, and other 
listings which must be reproduced 
periodically in revised or up
dated form. Other applications 
lie in the newpaper, magazine, 
book and general printing field. 
(For more information, circle 38 
on the Readers Service Card.) 

VI/SCAN, DATA 
PROCESSOR/RECORDING 
DEVICES 

S. Himmelstein and Co., Chi
cago, Ill., has announced the 
availability of a new family of 
magnetic tape data processor/re
cording devices. These devices, 
called VI/SCAN, have capabilities 
for recording and real-time pro
cessing of scientific and engineer
ing data. VI/SCAN systems, which 
include multi-channel scanning 
mechanisms in the tape path, have 
v~rsatility for such applications 
as auto and cross correlation an
alysis, wide-range linear fre
quency multiplication or division 
and analog tapped delay line 
synthesis. VI/SCAN's will permit 
time division multiplexing without 
loss of data due to discrete sam
pling and also can be used for 
speech expansion and contraction 
without pitch changes. 

VI/SCAN I, the first standard 
unit with these-characteristics, 
is designed for maximum flexibility 
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in processing IRIG format analog 
tapes. Handling either 1/2" or 
1" tapes, it has six i nterchange
able, bidirectional scanning 
wheels operable at nine different 
scanning rates either with tape 
stopped, or in linear motion at 
anyone of six different speeds. 
More than 700 combinations of pro
cessing parameters are provided 
with a maximum output bandwidth 
exceeding 3 megacycles and scan. 
ning velocities up to 1920 inches 
per second. A controlled air 
film which supports the tape over 
the scanning head virtually elim
inates head and tape wear. 
(For more information, circle 39 
on the Readers Service Card.) 

1000 CPS TAPE HANDLER 

Digitronics Corp., Albertson, 
N.Y., has announced the Model 
6090, an ultra high-speed bidirec
tional tape handler designed to 
function with Digitronics Model 
B3000 Series Reader. 

Model 6090 is capable of 
speeds up to 1000 characters per 
second with 10~-inch NAB reels. 
It will handle 5 through 8 level 

paper tape, paper mylar laminated 
tape or mylar tape, interchange
ably. The new device is selling 
for less than $1600. 
(For more information, circle 40 
on the Readers Service Card.) 

Components 

D1250 MAGNETIC TAPE 
DEGAUSSER 

A new bulk degaussing system 
for magnetic tape has been an
nounced by Magnusonics Industries, 
Inc., Farmingdale, Long Island, 
N.Y. The new degausser is designed 
for service in computer operations, 
tape libraries, and multi-tape in
strumentation equipment. Discs 
may also be degaussed. 

Automatic, uniform degaussing 
of a tape reel takes place when 
the reel is slowly rotated in the 
traveling magnetic field of the 
D1250 tape degaussing system. The 
magnetic field passes across the 
rotating reel four times to provide 
complete erasure. The degaussing 
cycle is automatically terminated 
and the degaussed reel may be left 
in place without impairing its 
neutral, erased, condition. 

Complete erasure, to the 
gaussian noise level, can be ef
fected on tape reels up to 14" in 
diameter on all tape widths up to 
2". Erasure time is approximately 
130 seconds. 

No manual handling, adjust
ment or operator training is re
quired. The Tape Degausser pro
duces a field of 1450 gausses and 
draws only 5 to 7 amperes, when 
operated from a 117 volt, 50-60 cps, 
single phase source. Units for 
220 volt operation are available. 
(For more information, circle 41 
on the Readers Service Card.) 

PEOPLE OF NOTE 

WATTS JOINS SYLVANIA 

Raymond N. Watt~ has been 
appointed supervisor of technical 
publications at the Applied Re
search Laboratory of Sylvania 
Electronic Systems, a division of 
Sylvania Electric Products Inc. 
Sylvania is a subsidiary of General 
Telephone & Electronics Corp. 
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In his new position, Mr. Watts 
is responsible for the preparation 
of all technical documents in con
nection with the advanced technol
ogy function of the division. He 
succeeded Donald F. Corlett who 
resigned. 

DR. ANDREW GABOR ELECTED 
VP OF POTTER INSTRUMENT 

Dr. Andrew Gabor, Director 
of Research and Advanced Develop
ment of Potter Instrument Co., Inc., 
Plainview, N.Y., has been elected 
a Vice President by the firm's 
board of directors. Dr. Gabor is 

the inventor of 
numerous fea.:.. 
tures integrated 
in the firm's 
line of digital 
magnetic tape 
transports and 
high-speed 
printers used 
as peripheral 
equipment for 
computers. He 

is recognized by the EDP industry 
as (In authority on the application 
of hiUh density recording 
teChniques. 

TWO NEW DIRECTORS 
AT SCM 

Mr. Rhine Meyering, Jr. has 
been appointed Director-Data Pro
cessinu, International Operations 
for SCM Corp., New York, N.Y. In 

this position, 
Mr. Meyering 
wi 11 be respons
ible for the 
global develop
ment of SCM's 
sales activities 
outside of the 
United States 
in the field 
of Automated 
Data Computing 
Systems. 

Clarence R. Rydberg, (formerly 
with Friden, Inc.) has joined SCM 
Corp. in the 
newly estab
lished position 
of Director of 
Marketing, Data 
Processing Sys
tems Division. 
He will be re
sponsible for 
the di rect sale, 
service, adver
tisinu and 
sales promotion of SCM's data pro
cessinu products plus the sale of 
SCM products for use as components 
in systems of other manufacturers. 

NEW LITERATURE 

THE BUSINESS FORMS STORY 

An informative booklet has 
been written on the growth of one 
of the United States major, yet 
lesser known, industries -- the 
continuous business forms industry. 
Appropriately titled "The Business 
Forms Story", it is authored by 
F. J. "Rusty" Ring of Business 
Forms International Inc. The 
33-page booklet is available 
(Single copies $2.00 each) from 
Business Forms International Inc., 
P. O. Box 11032, Fort Lauderdale, 
Florida. 

GOVERNMENT REPORT 
ON COMPUTER APPLICATIONS 

A report prepared by the Bu
reau of the Budget shows that 44 
Federal agencies now have automatic 
data processing (ADP) installations 
with· 1767 computers in use. Ex
penditures for ADP in the Federal 
agencies have tripled since 1960. 
Total cost of the computers and 
peripheral equipment passed the 
billion dollar mark this year for 
the first time. 

The 360-page report, The 1964 
Inventory of Automatic Data Pro
cessing (ADP) Equipment in the 
Federal Government, contains the 
first official information on es
sential computer applications in 
the Federal departments and 
agencies. It is available for $1 
from the Government Printing 
Office, Washington 25, D.C. 

MEETING NEWS 

1964 ENGINEERING 
MANAGEMENT CONFERENCE 

The 12th Annual Joint Engi
neering Management Conference, 
scheduled for September 17-18 in 
Cleveland, Ohio, at the Pick-Carter 
Hotel, wi 11 have as its theme "En
gineering Managers Face Up to 
Automation". Chairman of the Con
ference Coordinating Committee, 
Jerome Fox of the Polytechnic In
stitute of Brooklyn, will open the 
oonference with an address on the 
general objectives of engineering 
management in the past and future. 

"Automation and its Impact" 
is the subject of Session I, which 
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will be chaired by Norman Lieblich, 
president of Dynatrol, Inc. The. 
co-chairman will be S. L.·Wolfbeln 
director, Office of Manpower, Auto
mation, and Training, U.S. Depart
ment of Labor. 

Session II's subject will be 
"Engineering the Management. of 
Automation" and wi 11 be chaIred by 
Dr. L. T. Rader, former president 
of the Univac Division of Sperry 
Rand Corporation and now General 
Manager of General Electric's 
Industrial Electronics Division. 
The co-chairman will be S. L. 
Naismith director of engineering 
technolo~y, U.S. Steel Corporation. 

Session III, on the topic 
"Automation -- Matching Human Val
ues and Economic Needs", will be 
chaired by H. M. Sarasohn, tech
nical advisor, Corporate Engineer
ing Staff, IBM Corporatio? Co
chairman will be Henry SpItzhoff, 
vice president, Case Institute of 
Technology. 

The final session will be a 
Round Table on the subject "Chal
lenges of Advancing Technologies". 
C. H. Linder, IEEE President, will 
be moderator of the panel. 

A PROCEEDINGS of papers pre
sented at the conference will be 
distributed at the last session to 
all registrants. The conference 
is sponsored by IEEE, AICE~ AIChE, 
AIME, ASCE, ASME, the AmerIcan 
Institute of Industrial Engineers, 
the Engineering Institute of 
Canada, the the Instrument Society 
of America. 

BUSINESS NEWS 

RCA SDS ANNOUNCE 
PRICE REDUCTIONS 

Both RCA and SDS joined the 
recent wave of computer price 
"adjustments" following the an
nouncement of the IBM System/360 
and the expansion of the Control 
Data 3000 family of computers. 

RCA reduced the sales and 
rental prices of its 3301 computer 
by 35% to 40% in a quietly made 
move this past April. Public 
attention was drawn to the RCA 
price reductions r~cently.by n~ws 
stories in the natlonal fInancIal 
press. Trade experts suggest the 
motivations for the price cuts are 
principally based upon the.competi
tive price/performance ratIO of the 
3301 compared to the new IBM com
puter line. 
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50S has announced a price re
duction of about 15% on the lease 
price of all its computers under 
a new leasing arrangement. The 
new SDS leasing policy requires 
the customer to sign up for either 
a one or a four year lease, rather 
than the monthly rental basis most 
common in the industry. According 
to Max Palevsky, president of 50S, 
"with a firm commitment for a 
long-term lease, we can provide 
our equipment at a much lower 
cost. We can also include pro
visions that make it easy for the 
user to change his equipment with
out penalty if his computing re
quirements change or he wants to 
take advantage of technological 
advances." The purchase price on 
the 50S 920 computer has also been 
lowered about $10,000 to adjust 
the price/performance characteris
tics of this machine to the newly 
introduced ~DS 925 computer. 

BURROUGHS EARNINGS UP 17% 

Burroughs reports net earn
ings for the six months ended 
June 30 were $3,998,000, compared 
with $3,400,000 in 1963, an in
crease of 17 per cent. 

Revenues for the six months 
were $183,680,000 compared with 
$185,200,000 in 1963. 

Ray R. Eppert, president, 
stated that defense billings for 
the six months were materially 
less than in 1963 but that commer
cial revenues increased 10 per 
cent over last year. 

Eppert also said that incom
ing orders for commercial equip
ments are 17 per cent ahead of 
1963. The increase is in ~ll 
categories. Contracts received 
in June for electronic computer 
systems exceeded any month in the 
company's history. He further 
stated that June was a record 
month for general business ma
chines and added that approxi
mately 1000 orders for E2100 
Direct Accounting Computer systems 
have been received since its re
lease five months ago (see Com
paters and Automation, March 
1964, p. 43). 

HONEYWELL EARNINGS 
RISE IN HALF 

Gross revenue and net income 
of Honeywell Inc. set records for 
the second quarter and for the 
first half of 1964, the company 
announced today. 
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Sales for the first six months 
were $320,751,427 and earnings were 
$17,390,841. This compares with 
sales of $310,033,152 and net in
come of $14,424,512, for the same 

p period last year. 

The automatic controls manu
facturer had second quarter sales 
of $163,144,039 and net income of 
$9,130,798. This compares with 
sales of $162,450,852 and net in
come of $8,260,356 for the second 
quarter of 1963. 

"The reception of the new 
Honeywell family of computers -
the H-200, H-300 and H-2200 -
continues to be enthusiastic and 
has caused us to enlarge our mar
keting staff substantially," Paul 
B. Wishart, board chairman, said. 

"Deliveries of the Honeywell 
200 started in July and will build 
up to sizeable shipments during 
the remainder of the year," 
Wishart said. 

CONTROL DATA 
ANNOUNCES STOCK SPLIT 

William C. Norris, Board 
Chairman and President of Control 
Data Corporation, has announced 
that Control Data has proposed an 
increase of authorized Common 
Shares to permit a 3-for-2 stock 
split to stockholders of record 
on September 15, 1964. 

"The proposed increase in the 
authorized amount of Preferred 
Stock will also place the Company 
in a more flexible position for 
future financing, but the Board 
does not have any present plans 
for the issuance of any Common 
Stock or Preferred Stock," Norris 
said. 

The 3-for-2 stock split was 
authorized by the Control Data 
Board of Directors at its meeting 
today, subject to the stockholders 
adoption of the Restated Articles 
of Incorporation at the forthcom
ing Annual Meeting of Control Data 
stockholders on Tuesday, September 
15, 1964, at Minneapolis, Minn. 

IBM EARNINGS UP 29% 

IBM reports that consolidated 
net earnings for the six months 
ended June 30, 1964, were $214,-
991,353 after taxes. This com
pares with net earnings after 
taxes for the corresponding 1963 
period of $166,144,199, an in
crease of 29%. 

Net earnings before taxes 
amounted to $448,491,353 compared 
with $356,411,659 in the corres, 
ponding p~riod of 1963. 

As previously reported, in 
the first quarterof 1964 the cor
poration experienced an unusual 
concentration of outright sales 
of data processing equipment pre
viously under lease. The propor
tion of outright sales for the 
quarter ended June'30, 1964 was 
substantially less than for the 
first quarter of this year, and 
was approximately the same as for 
the corresponding period in 1963. 

The report stated that, due 
to the high concentration of out
right sales in the first quarter, 
the six months' results do not 
represent an acceleration in the 
company's rate of growth. 

NCR'S 6·MONTH SALES 
UP 130/0 

Sales of NCR for the first 
six months of 1964 were $305,194,-
000, a 13% increase over'the $270,-
495,000 recorded for the compar
able period of 1963, Robert S. 
Oelman, chairman, has announced. 
Net income for the period also 
showed an increase of 13%, rising 
to $8,738,000, compared with $7,-
723,000 for the first six months 
of last year. 

Commenting on the increase in 
sales, which were at an all-time 
high for the period, the NCR chair
man said the higher volume reflect
ed heavier machine deliveries of 
all the company's major products 
plus increases in the sale of 
supplies and in service income. 

NCR has now installed more 
than 900 electronic data process
ing systems in industrial and com
mercial companies, government 
agencies, retail stores and banks, 
he said, adding that the company's 
computer installations·are now 
almost double those of a year ago. 
An increasing percentage of these 
computer systems are linked with 
other types of NCR business ma
chines through various machine 
"languages" to provide fully i nte
grated business systems, Mr. Oel
man said. 

The NCR chairman said the out
look for the remainder of 1964 is 
favorable, with demand for NCR cash 
registers, accounting and adding, 
machines, and electronic data pro
cessing systems at a high level. 
Incoming equipment orders, both 
domestically and overseas, are 
running ahead of last year's pace, 
he said, with a consolidated gain 
of approximately 10% over 1963. 
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MONTHLY COMPUTER CENSUS 

The number of electronic computers installed or in produc
tion at anyone time has been increasing at a bewildering pace 
in the past several years. Ne~ vendors have come into the com
puter market, and familiar machines have gone out of production. 
Some new machines have been received with open arms by users -
others have been given the cold shoulder. 

To aid our readers in keeping up with this mushrooming ac
tivity, the editors of COMPUTERS AND AUTOMATION present this 
monthly report on the number of general purpose electronic com
puters of American-based companies which are installed or on 
order as of the preceding month. These figures included instal
lations and orders outside the United States. 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 industry, and of the computing power it 
builds. 

Most of the installation figures, and some of the unfilled 
order figures, are verified by the respective manufacturers. 
In cases where this is not so, estimates are based on informa
tion in the market resea~ch reference files of COMPUTERS AND 
AUTOMATION. The figures are then reviewed by a group of com
puter industry cognoscenti. 

Any additions, or corrections, from informed readers will 
be welcomed. 

AS OF' AUGUST 10, 1964 

NAME OF NAME OF SOLID AVERAGE MONTHLY DATE OF FIRST NUMBER OF NUMBER OF 
MANUFACTURER COMPUTER STATE? RENTAL INSTALLATION INSTALLATIONS UNFILLED ORDERS** 

Addressograph-Multigraph Corporation EDP 900 system Y F500 2L61 11 1 
Advanced Scientific Instruments ASI 210 Y $2850 4/62 20 2 

ASI 2100 Y ~3000 12L63 5 2 
Autonetics RECOMP II Y $2495 11/58 66 X 

RECOMP III Y r495 6/61 21 X 
Bunker-Ramo Corp. TRW-230 Y 2680 8/63 11 3 

RW-300 Y $5000 3/59 40 X 
TRW-330 Y $5000 12/60 30 X 
TRW-340 Y $7000 12/63 8 16 
TRW-530 Y i6000 8/61 22 4 

Burroughs 205 N 4600 1/54 63 X 
220 N $14,000 10/58 43 X 
EI0I-I03 N $875 1/56 128 X 
E2100 Y $535 8/64 0 980 
B100 Y $2800 11/64 0 30 
B250 Y $4200 11/61 88 19 
B260 Y $3750 11/62 60 26 
B270 Y $7000 7/62 80 36 
B280 Y $6500 7/62 89 43 
B370 Y $8400 7/65 0 i3 
B5000 Y ~16,200 3L63 34 24 

Clary DE-60LDE-60M Y ~525 2/60 235 5 
Computer Control Co. DDP-19 Y $2800 6/61 3 X 

DDP-24 Y $2500 5/63 36 18 
DDP-224 Y P300 12/64 0 5 

Control Data Corporation G-15 N $1000 7/55 321 X 
G-20 Y $15,500 4/61 26 X 
160*/160A/160G Y $1750/$3500/$12,000 5/60;7/61 ;3/64 375 26 
924/924A Y $11,000 8/61 27 4 
1604/1604A Y $38,000 1/60 60 X 
3200 Y $12,000 5/64 9 62 
3400 Y $25,000 11/64 0 19 
3600 Y $58,000 6/63 22 32 
6600 Y ~110 000 8[64 1 3 

Digital Equipment Corp. PDP-l Y Sold only 11/60 54 2 
about $120,000 

PDP-4 Y Sold only 8/62 39 11 
about $60,000 

PDP-5 Y Sold only 9/63 52 10 
about $25,000 

PDP-6 Y Sold only 8/64 0 5 
about $300,000 

PDP-7 Y Sold only 10/64 0 8 
about ~72,OOO 

El-tronics, Inc. ALWAC IIIE N ~1820 2L54 24 X 
Friden 6010 Y Sold only 6/63 145 95 

about ~20,OOO 
General Electric 205 Y $2900 9/64 0 10 

210 Y $16,000 7/59 60 X 
215 Y $5500 11/63 23 10 
225 Y $7000 1/61 120 2 
235 Y $10,900 12/63 16 19 
415 Y $5500 5/64 6 105 
425 Y $7500 7/64 1 . 45 
435 Y $12,000 10/64 0 21 
455 Y $18,000 6/65 0 9 
465 Y $24.000 6/65 0 6 
625 y $65,000 2/65 0 2 
635 y ~50,000 12[94 . 0 4 

General Precision LGP-21 Y $725 12/62 120 . 59 
LGP-30 semi $1300 9/56 440 5 
RPC-4000 Y ~1875 lL61 101 2 

Honeywell Electronic Data Processing H-200 Y $4200 3/64 22 620 
H-300 Y $3900 7/65 0 5 
H-400 Y $5000 12/61 100 10 
H-800 Y $22,000 12/60 62 7 
H-1400 Y $14,000 1/64 6 ".6 
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NAME OF NAME OF SOLID AVERAGE MONTHLY DATE OF FIRST NUMBER OF NUMBER OF 
MANUFACTURER COMPUTER STATE? RENTAL INSTALLATION INSTALLATIO"lS UNFILLED ORDERS** 

H-1800 Y $30,000 1/64 4 7 
H-2200 Y $11 ,000 10/65 0 10 
DATAmatic 1000 N 12/57 5 X 

H-W Electronics, Inc. HIV-15K Y ~490 6/63 3 3 
IBM 305 N $3600 12/57 535 X 

360/30 Y $4800 7/65 0 900 
360/40 Y $9600 7/65 0 310 
360/50 Y $18,000 9/65 0 280 
360/60 Y $35,000 10/65 0 110 
360/62 Y $50,000 11/65 0 22 
360/70 Y $80,000 10/65 0 120 
65Q-card N $4000 11/54 395 X 
650-RAMAC N $9000 11/54 78 X 
1401 Y $4500 9/60 7280 910 
1401-G Y $1900 5/64 160 860 
1410 Y $12,000 11/61 355 165 
1440 Y $1800 4/63 980 1050 
1460 Y $9800 10/63 360 600 
1620 Y $2000 9/60 1490 35 
701 N $5000 4/53 1 X 

7010 Y $19,175 10/63 48 40 
702 N $6900 2/55 3 X 
7030 Y $160,000 5/61 6 X 
704 N $32,000 12/55 43 X 
7040 Y $14,000 6/63 50 43 
7044 Y $26,000 6/63 38 16 
705 N $30,000 11/55 85 X 
7070, 2, 4 Y $24,000 3/60 510 50 
7080 Y $55,000 8/61 69 8 
709 N $40,000 8/58 11 X 
7090 Y $64,000 11/59 52 4 
7094 Y $70,000 9/62 250 25 
7094 I! Y F6,OOO 4i64 38 60 

ITT 7300 ADX Y ~18,OOO 7/62 9 6 
Monroe Calculating Machine Co. Monrobot IX N Sold only - 3/58 158 X 

$5800 
Monrobot XI Y pOO 12L60 400 170 

National Cash Register Co. NCR - 304 Y $14,000 1/60 26 X 
NCR - 310 Y $2000 5/61 46 1 
NCR - 315 Y $8500 5/62 191 124 
NCR - 390 Y $1850 5/61 615 195 
NCR - 395 Y ~650 5L64 33 200 

Packard Bell PB 250 Y $1200 12/60 155 8 
PB 440 Y P500 3i64 4 8 

Philco 1000 Y $7010 6/63 15 0 
2000-212 Y $52,000 1/63 5 2 

-210, 211 Y ~40,OOO 10/58 19 2 
Radio Corp. of America Bizmac N -/56 4 X 

RCA 301 Y $6000 2/61 502 130 
RCA 3301 Y $16,000 7/64 2 28 
RCA 501 Y $15,000 6/59 96 4 
RCA 601 Y P5,OOO 11/62 4 

Scientific Data Systems Inc. SDS-92 Y $900 12/64 0 1 
SDS-910 Y $2000 8/62 74 36 
SDS-920 Y $2700 9/62 60 10 
SDS-925 Y $2500 12/64 0 5 
SDS-930 Y $4000 6/64 3 13 
SDS-9300 Y FOOO 10/64 0 2 

UNIVAC I & I! N $25,000 3/51 & 11/57 33 X 
II! Y $20,000 8/62 72 42 
File Computers N $15,000 8/56 24 X 
Solid-State 80, 

90, & Step Y $8000 8/58 340 1 
Solid-State I! Y $8500 9/62 42 4 
418 y $11,000 6/63 6 8 
490 Y $26,000 12/61 33 20 
1004 Y $1900 2/63 1500 720 
1050 Y $8000 9/63 60 262 
1100 Series (ex-

cept 1107) N $35,000 12/50 15 X 
1107 Y $45,000 10/62 19 11 
LARC Y $135.000 5/60 2 X 
1108 Y $50.000 7i65 0 5 

TOTALS 20,741 10,097 

X = no longer in production. 

* To avoid double counting, note that the Control Data 160 serves as the 
central processor of the NCR 310. Also, many of the orders for 7044, 7074, 
and 7094 I and II's are not for new machines but for conversions from ex-
igting 7040, 7070, and 7090 computers respectively. 

** ~ome of the unfilled order figures are verified by the respective 
manufacturers; others are estimated and then reviewed by a group of 
computer industry authorities. 
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NCR announces ... BEST (Business EDP System Technique) 

New technique 
cuts 

computer 
programming time 

more than 50% 

Until now, the only computer activo 
ity not measured in split seconds 
was programming. Programming 
has been complicated, time con· 
suming and costly. But BEST 
changes all that .. It's a completely 
new technique. It gets applica· 
tions on the computer faster. It 
spells out computer instructions 
automatically. It can be used to 
quickly modify programs. And 
with BEST, special reports for 

special management meetings are 
no trouble at all. But just don't 
take our word for it ... 

Ask any computer man what it 
means to eliminate detailed flow 
charting; to eliminate detailed cod· 
ing; to reduce key·punching time 
and errors; to minimize compila· 
tion errors. Ask him what it means 
to practically eliminate "debug· 
ging". And when you get the 
answers to these questions, you 

too will be excited about BEST. 
BEST is a major stride in NCR's 

continuing software effort that 
supports all 315 Computers. It 
greatly reduces the time lag be· 
tween system defi n ition a nd a 
running computer program. For 
more information we urge you to 
act now. Simply call your nearby 
NCR Office. Or write to The Na· 
tional Cash Register Company, 
Dayton, Ohio 45409. 

BE SURE TO VISIT THE NCR PAVILION AT THE NEW YORK WORLD'S FAIR. THE NATIONAL CASH REGISTER COMPANY 
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NEW PATENTS 
RAYMOND R. SKOLNICK 

Reg. Patent Agent 

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

The following is a compilation 
of patents pertaining to computer 
and associated equipment from the 
"Official Gazette of the U. S. Pat
ent Office," dates of issue as indi
cated. Each entry consists of patent 
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. 

March 10, 1964 (Continued) 

3,12·1,7H:i / Cravens L. Wanlass, Wood
land Hills, Calif. / by Mesme assign
Illents to Ford Motor Company, Dear· 
hoi'll, Mich., a corporation of Delaware 
r ~Iagnetic Memory Core. 

3,12·1,7R7 / William J. Bartik, Hatboro, 
l'a. / Sperry Rand Corp., N. Y., a cor
poration of .Delaware / Ferrite Core 
Storage Device. 

3,12·1,7HH / Russell D. Rickets, Woodland 
Hills and Claus O. Silldorff, Venice, 
Calif. / Litton Industries of Calif., Bev
erl y Ilills, Calif. / Magnetic Head and 
Drulll :\lemory System. 

March 17, 1964 
3,12:i,G73 / William H. Puterbaugh, 

Waynesville, Richard M. Clinehens, 
Dayton, Roget 'V. Morin, 'Waynesville, 
Hans Schroeder, Bellbrook and Herman 
E .. \usten, Trotwood, Ohio / The Na
tional Cash Register Co., Dayton, Ohio, 
a mrporation of Maryland / Electro
chelllical Data Storage and Counting 
Systellls. 

3,12':i,li7·! / Benjamin Rabinovici, Rego 
Park and Charles A. Renton, N. Y. / 
Radio Corp. of America, a corporation 
of Delaware / Full Binary Adder In
cluding Negative Resistance Diode. 

3,12:;,7H / George E. Olson, Wappingers 
Falls, N. Y. / International Business 
:\Iachines Corp., N. Y., a corporation of 
:'\. Y. / :\Iagnetic Core Logical Circuit. 

:~,12:;,7·1:; / Lewis J. Oakland, North St. 
Paul, :\Iinn. / Sperry Rand Corp., N. Y. 
/ a corporation of Delaware / Non-De
stru('(ive Bistable Magnetic Core Sens
illg. 

3.12:i.717 / David R. Bennion, Loma:\Iar. 
Calif. / AMP Inc., Harrisburg, Pa., a 
corporation of N. J. / Shift Register. 

:1.12:-,,7:;0 / Gene R. Bussey, .-\lbuquerque, 
:'\ .. \Iex. / Consolidated Controls Corp., 
Bethel, Conn., a corporation of 'i'J. Y. / 
~llIltichanncl Data Acquisition and 
Transmission System. 

March 24, 1964 
:~.12Ii,()()H / Jay R. Geddes, Campbell, 

Calif. / International Business Machines 
<:01'1", N. Y., a corporation of N. Y. / 
Data Storage Access Mechanism. 

;1,12(i,IH7 / Otto A. Jorgensen, Pirtsfonl, 
:'\. Y. / General Dynamics Corp., 
Rochester, N. Y., a corporation of Dela
wan' / Logic Device. 

:1.1 ~W .. I!1l / Ronald K. Rockwell, Old Beth
page, :'-J. Y. / Sperry Rand Corp., Great 
:'\('d;, :'\'. Y., a corporation of Delaware 
/ Exd usive-Selector Gating Circuit. 

;1,126,524 / Thomas J. Blocher, Jr., .:\1011-
roeville, Pa. / Westinghouse .-\ir Brake 
COlllpany, "'ilmerding, l'a., a corpora
tion of Pa. / Data Storage System. 

:~,126.:j26 / Frank J. Wood, Northampton, 
England / The Plessey Co. Ltd., Hord, 
England, a British company / Memory 
:\Iatrix Frames. 

3,126,527 / John H. :\IcGuigan, Berkeley 
Heights, N. J. / Bell Telephone Labs., 
Inc., N. Y., a corporation of N. Y. / 
Magnetic Core ~Iemory Circuits. 

3,126,528 / Gregory Constantine, Jr., 
Poughkeepsie, N. Y. / International 
Business ~Iachines Corp., N. Y., a cor
poration of N. Y. / Magnetic Switching 
Devices. 

3,126,529 / Herman P. Hempel, Red 
Hook, N. Y. / International Business 
:\Iachines Corp., N. Y., a corporation of 
'i'J. Y. / Non-Destructive Readout. 

3,126,530 / Frederick L. Post, Pough
keepsie, N. Y. and Samuel K. Raker, 
'Vasil., D. C. / International Business 
Machines Corp., N. Y., a corporation of 
'i'J. Y. / :\Iagnetic Core Device. 

3,126,534 / William T. Siegle, Troy, N. Y. 
/ International Business ~Iachines Corp., 
'i'J. Y., a corporation of N. Y. / Auto
matic Regeneration Memory. 

March 31, 1964 
3,127,590 / Karl Euler, Munich, Germany 

/ Siemens & Halske Aktiengsellschaft, 
Berlin and Munich, Germany, a Ger· 
man company / Information Storage 
Arrangemen ts. 

April 7, 1964 
3,128,390 / Charles Pettus, Vestal and 

Thomas Young, Endicott, New York / 
International Business Machines Cor· 
poration, a corporation of New York / 
:\Iatnetoresistive Logical Circuitry. 

3,12H,452 / Ernest G. Andrews, Mountain 
Lakes, N. J. / Bell Telephone Labora
tories, Inc., N. Y., a corporation of 
N. Y. / Magnetic Storage Circuits. 

April 14, 1964 
3,129,321 / Edward Rogal, North Scituate, 

Mass. / Universal Controls, Inc., N. Y., 
a corporation of Maryland / Data Col
lating System. 

3,129,322 / Everett R. Sarratt, Baltimore, 
Md. / by Mesme assignments to Lab
oratory For Electronics, Inc., Boston, 
Mass., a corporation of Delaware / Digi
tal Data Processing System. 

3,129,336 / Gregory Constantine, Jr., Ar
lington, Mass. / International Business 
~Iachines Corp., N. Y., a corporation 
of N. Y. / Matrix Switch. 

3.129,337 / Jakob H. Hohl, Adliswil, Zur
ich, Switzerland / International Busi
ness Machines Corp., N. Y., a corpora
tion of N. Y. / :\Iagnetic Core Switching 
System. 

3,129,340 / Herbert B. Baskin, Peekskill, 
N. Y. / International Business Machines 
Corp., N. Y., a corporation of N. Y. / 
Logical and :\Iemory Circuits Utilizing 
Tri-Level Signals. 

April 21, 1964 
3,130,324 / Donald Sherman Swallow, San 

.Jose, Calif. / International Business 
:\Iachines Corp., N. Y., a corporation of 
X Y. / Three Level Logical Circuit 
Suitable For Signal Comparison. 

:~,130,326 / Victor J. Habisohn, Oak Lawn, 
Ill. / International Telephone and 
Telegraph Corp., N. Y., a corporation 
of :\Iaryland / Electronic Bistable Gate 
Circuit. 

3,130,390 / Arthur Cyril Moore, :\Ialvern 
Link, and Alexander Scott Young, Mal
vern, England / by Mesme assignments, 
to International Business Machines 
Corp., N. Y., a corporation of 'i'J. Y. / 
~Iagnetic Storage Devices. 

3,130,393 / Robert P. Gutterman, Beth· 
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esda. ~ld. / Sperry Rand Corp., N. Y., a 
corporation of Delaware / Information 
Storage Device. 

3,130,399 / Archie J. Paul, Jr., Wappingers 
Falls, N. Y. / International Business 
~Iachines Corp., N. Y., a corporation of 
N. Y. / Information Handling Appa
ratus. 

April 28, 1964 
3,131.291 / Walter K. French, Montrose, 

N. Y. / International Business ~Iachines 
Corp., N. Y., a corporation of N. Y. / 
.-\ssociative Memory. 

3.131.293 / Grant H. Bush, Poughkeepsie 
and James E. Carrington, Vestal, N. Y. 
/ In ternational Business ~lachines 
Corp., :'-J. Y., a corporation of N. Y. / 
Computing System. 

3,131,294 / Frederick C. Hallden, Floral 
Park, N. Y. / Hazeltine Research, Inc., 
a corporation of Illinois / Electronic 
Calculating Machine. 

:~,131,380 / Jean Francois :\larchand, Eind
hoven, Netherlands / North American 
Phillips Co., Inc., 'i'J. Y., a corporation 
of Delaware / :\Iagnetic Core Storage 
With Dynamic Read-Out. 

May 5, 1964 
3,132,264 / Jerome R. Dahme, Strafford, 

Pa. / Sperry Rand Corporation, N. Y., 
a corp. of Delaware / Dynamic Data 
Storage Device Employing Triggered 
Silicon Controlled Rectifier for Storing. 

3,132,326 / Joseph W. Crownover, LaJolla, 
Calif. / by Mesme assignments to Con
trol Data Corp., Minneapolis, Minn., a 
corp. of Minnesota / Ferroelectric Data 
Storage System and Method. 

3,132,327 / Umberto F. Gianola, Florham 
Park, N. J. / Bell Telephone Labs, Inc., 
N. Y., a corp. of New York / Magnetic 
Shift Register. 

May 12, 1964 
3,133,206 r Richard H. Bergman, River

ton, Eldon C. Cornish, Pennsauken and 
Melvin M. Kaufman, Merchantville, 
N. J. / Radio Corp. of Ameri~a, a 
corp. of Delaware / Logic Circuit Hav
ing Bistable Tunnel Diode Reset by 
Monostable Diode. 

3,133,268 / Emik A. Avakian, Crestwood, 
N. Y. and Robert J. Buegler, Stamford, 
Conn. / The Teleregister Corp., Stam
ford, Conn., a corp. of Delaware / Re
visable Data Storage and Rapid Answer 
Back System. 

3,133,271 / Donald G. Clemons, Newark, 
N. J. / Bell Telephone Labs., Inc., N. Y., 
a corp. of New York / Magnetic Memory 
Circuits. 

3,133,273 / Ronald Sydney Hopkins, Lon
don, England / Associated Electrical In
dustries (Woolwich) Ltd., a Limited 
Company / Magnetic Information Stor
age Arrangements. 

May 19, 1964 
3,134,016 / John J. Connolly, Pacific Pali

sades, Calif., Edwin L. Schmidt, Ka
tonah, N. Y. and Harold F. May, 
Basking Ridge, N. J. / The Teleregister 
Corp., Stamford, Conn. / Data Storage 
System. 

3,134,025 / Claude Battarel, Paris, France 
/ International Business Machines Corp., 
a corp. of New York / Binary Logic 
Circuits. 

3,134,029 / William B. Towles, Winder
mere, Fla. / by Mesme assignments to 
U. S. of America as represented by the 
Secretary of the Navy / Shift Register 
Circuit. 

3,134,030 / Tich T. Dao, Gardena, Calif. / 
The National Cash Register Company, 
Dayton, Ohio, a corp. of Maryland / 
Flip-Flop Circuit With a Delay Between 
a Logical Input Circuit and the Flip
Flop. 



A better method -
a better machine 
for automatically 
winding perforated. 
communications. 
computing or ac
counting tape. 

DEALER 
INQUIRIES 
INVITED 

The Cycle U niver' 
sal Tape Minder is 
made to satisfy all 
the demands of 
modern 'tape handl, 
ing techniques. 
Write for descrip' 
tive literature, form 
#CA-9. 

---------
CYCLE EQUIPMENT COMPANY I':~~" 

IVVV'Y'III 
17480 Shelburne Way. los Gatos, Calif. \~\;JI 
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3,134,092 / Edward Arthur Newman, Ted
dington and David Oswald Clayden, 
Heston, England / by Mesme assign
ments to International Business Ma
chines Corp., N. Y., a corp. of New 
York / Electronic Digital Computers. 

3,134,097 / Louis D. Stevens, San Jose 
and William A. Goddard and John J. 
Lynott, Los Gatos, Calif. / Intetnational 
Business Machines Corp., N. Y., a corp. 
of New York / Data Storage Machine. 

May 26, 1964 
3,134,910 / Raymond C. Bassett, Jr., 

Fayetteville" N. Y. I General Electric 
Co., a corp. of New York / Logic Cir
cuits Using Non-Linear Resonance. 

3,134,963 / Robert A. Henle, Hyde Park, 
William W. Lawrence, Jr., Poughkeep
sie, J . .n. Pace, Hopewell Junction and 
Hermann P. Wolff, ,Poughkeepsie, N. Y. 
/ International Business Machines Corp., 
N. Y., a corp. of New York / Esaki 
Diode Memory. 

3,134,964 / Cravens L. Wanlass, Woodland 
Hills, Calif. / by Mesme assign men ts to 
Ford Motor Company, Dearborn, Mich., 
a corp. of Delaware / Magnetic Memory 
Device With Orthogonal Intersecting 
Flux Paths. 

3,134,965 / Donal A. Meier, Inglewood, 
Calif. / The National Cash Register Co., 
Dayton, Ohio, a corp. of Maryland / 
Magnetic Data-Storage Device and 
Matrix. 

June 2, 1964 
3,135,945 / Richard M. Swanson, Holmdel 

Township, Monmouth County, N. J. / 
Bell Telephone Labs., Inc., N. Y., a 
corp. of New York / Information Check
ing System Utilizing Odd and Even 
Digit Checks. 

3,135,948 / Albert H. Ashley, Holliston, 
Mass. / Sylvania Elect;ric Products, Inc., 
a corp. of Delaware / Electronic Mem, 
ory Driving. 

ADVERTI,SING 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. 

Advanced Scientific Instruments, Div. 
of Electro-Mechanical Research, 
Inc., 8001 Gloomington Freeway, 
Minneapolis, Minn. 55420 / Page 
45 / Thompson/Grande Advertising 

American Telephone & Telegraph Co. , 
195 Broadway, New York 7, N. Y. 
/ Pages 26, 27 / N. W. Ayer & 
Son, Inc. 

Burroughs Corp., Detroit, Mich. / 
Page 31 / Campbell-Ewald Co. 

Computron, Inc., 122 Calvary St., 
Waltham, Mass. / Page 4 / 
Tech/Reps 

Cycle Equipment Co., 17480 Sl)elburne 
Way, Los Gatos, Calif. / Page 50 / 
Benet Hanau & Associates 

DuPont, Wilmington, Del. / Page 51 / 
Batten, Barton, Durstine & Osborn, 
Inc. 

E-A Industrial Corporation, 2326 So. 
Cotner Ave., Los Angeles 64, 

Calif. / Page 36 / -
Electronic Data Systems Corporation, 

2201 Main St., Dallas 10, Tex. / 
Page 52 / -

Honeywell EDP, 60 Walnut St. , 
Wellesley Hills, Mass. 02181 / 
Page 11 / Batten, Barton, Durstine 
& Osborn, Inc. 

Information International, Inc., 200 
Sixth St., Cambridge, Mass. 02142 

/ Page: 8/-
Library of Computer and Information 

Sciences, 59 Fourth Avenue, 
New York, N. Y. 10003 / Page 
7 / Smith, Henderson & Berey, 
Inc. 

Memorex Co:rporation, 1176 Shulman 
Rd., Santa Clara, 'Calif. / Page 2 
/ Hal Lawrence, Inc. 

National Cash Register Co., Main & 
K Sts., Dayton 9, Ohio / Pages 3 
and 48 / McCann-Erickson, Inc. 

Pergamon Press, Inc., 122 East 
55 St., New York 22, N. Y. / 
Page 29 / Promotion Consultants, 
Inc. 

Straza Industries, 790 Greenfield 
Drive, EI Cajon, Calif. / Page 
15 / Bat Henderson AdvertiSing 
Associates 

June 9, 1964-
3,136,977 / Richa,rd C. Lamy, San Jose, 

Calif., and Allan J. Atrubin, Endicott, 
N. Y. / International Business Maohines 
Gorp., N. Y., a corp. of New York / 
Comparing Matrix. 

3,136,980 / George A. Matthews, Beeston, 
No~tingham, England / Ericson Tele
phones Ltd., London, England, a Brit
ish company / Magnetic Core Memory 
Matrices. 

3,136,981 /Arthur Edward Brewster, Lon
don, England / International Standard 
Electric Corp., N. Y., a corp. of Dela
ware / Magnetic Information Storage 
Arrangement'S. 

June 16, 1964 
3,137,843 / Wilmer B. Gaunt, Jr., Flor

ham Pa'rk, N. J. / Bell Telephone Labs, 
Inc., N. Y., a corp. of New York / 
Magnetic Wire Memory Circuits. 

3,137,844 / Siegfried J. Strobl, Center 
Square, Pa. / Sperry Rand Corp., N. Y., 
a 'corp. of Dela,ware / Magnetic Core 
Shift Register. 

3,137,845 / Richard L. Snyder, Malibu, 
Calif. / Hughes Aircraft Co., Culver 
City, Calif., a corp. of Delaware / High 
Density Shift Register. 

June 23, 1964 
3,138,70? / Gerald A. Maley, Pough

keepSIe, N. Y. / International Business 
Machines Corp., N. Y., a corp. of New 
York / Full Adder. 

3,13.8,719 / Norbert G. VagI, Jr., Wap
pmgers Falls, N. Y. / International 
Business Machines COl1p., N. Y. a corp. 
of New York / Magnetic Core Logic 
Circuits. 

3,138,761 / Paul I. DiMatteo, Levit,town 
N. Y. / Dyn'ClI Electronics Corp., Plain
view, N. Y., a corp. of New York / 
Electronic Memory Circuit Utilizing 
Feedback. 

3,138,785 / Edwa'rd B. Chapman, Pough
keepsie, Kenneth F. Greene, \Vappingcrs 
Falls and Bruno J. Ronkese, Marlboro, 
N. Y .. / International Business Machines 
Corp., N. Y., a oorp. of New York / 
Deposited Magnetic. Memory Array. 

3,138,786 / Edwin J. Smura, Apalachin, 
N. Y. / International Business Machines 
Corp., N. Y. a corp. of New York / 
Magnetic Core Matrix. 

3,138,787 / William P. Hanf, Berkeley, 
Calif. / International Business Ma
chines Corp., N. Y., a corp. of New 
York / Double Triangular Array Mem
ory Drive. 

3,138,788 / David Nitzan, Palo Alto and 
William K. English and David R. Ben
nion, Menlo Park, Calif. / AMP Inc., 
Harrisburg, Pa., a corp. of New Jersey / 
Magnetic Core Binary Counters. 

June 30, 1964 
3,139;521 / Oarl A. Johnson, Jr., St. Pau], 

Minn. / Sperry Rand Corp., N. Y., a 
corp. of Delawap / Locating Data in a 
Magnetic Recording System. 

3,139,523 / Louzelle A. Luke, C(XlIl 

Rapids, Minn. / Sperry Rand Corp., 
N. Y., a oorp. of Delaware / Digital 
Data Comparator Utilizing Majority
Decision Logic Circuits. 

3,139,531 / Abraham Franck and George 
,F. Marette, Riohfield and Berc I. Par
segyan, St. Paul, Minn. / Sperry Rand 
Corp., N. Y., a COl1p. of Delaware / 
Magnetic Shift Circui ts. 

3,139,606 / James C. Hathaway, Corona 
del Mar, Calif. / Collins Radio Co .. 
Cedar Rapids, Iowa, a corp. of Iowa / 
Character Recognition Circuit Using 
Multiapemrure Cores. 
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It would be difficulf to conceive of anyone but the 
rawest novice not knowing the advantages of tapes 
of "Mylar"*. After all, for ten years "Mylar" has been 
far and away the first choice for EDP work. Good 
reasons, too. "Mylar" is strong (a tensile strength 

<[(J PONJ) 
RIG. U. 5.,-.1.0'" 

of 20,000 psi), stable (unaffected by temperature 
or humidity changes) and durable (can't dry out or 
become brittle with age.) There's no need to write 
it 50 times ... just once: When reliability counts, 
count on" Mylar'.' *Du Pont's registered trademark for its polyester film. 

BetterThingsForBetterliving ••••••• 
• . • through Chemistry 
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