












































































































Burroughs head-per-track disk files mean: 
speed, simplicity, reliability, capacity, economy 

because head-per-track 
design means 
all-electronic accessing. 

Speed: All-electronic accessing pro­
vides average access times as low as 
17 milliseconds - much faster than 
the fastest moving arm files. 

Simplicity: All-electronic accessing 
eliminates complications. With no 
physical movements to optimize, 
users of Burroughs disk files may 
store records in any convenient avail­
able location. With no moving arms 

Reliability: All-electronic accessing 
frees Burroughs disk files from the 
potential for mechanical failure in­
herent in moving arm files. The 
result is extremely high reliability. 
Capacity: All-electronic accessing is 
available in 15 Burroughs disk file 
models. Total capacities range from 
one million to hundreds of billions 
of characters; average access times 
from 17 to 60 milliseconds. There is 
a speed-and-capacity combination to 
fit almost every need. 
Economy: All-electronic accessing 
provides freedom from organiza­
tional restraints. And Burroughs disk 

file users don't have to allocate inter­
record gaps. So, Burroughs custom­
ers can use the total advertised capac­
ities of their disk files. When usable 
capacities are compared, Burroughs 
disk files generally provide a lower 
cost-per-character than moving arm 
files. And they always provide fast 
access, easy use, high reliability, and 
large capacity. 

For more information about Bur­
roughs disk files-or the multiproc­
essing Burroughs 500 Systems-con­
tact your local Burroughs office or 
write us at Burroughs Corporation, 
Detroit, Michigan 48232. 

to juggle programmatically, disk file �~� 
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(Reprinted from "Computers and Automation", March, 1967) c&a 
EDITORIAL 

Computers and Some Moral Questions 

In this issue we publish an article by Jerome Laulicht on 
the application of computer methods to the analysis of the 
conflict in Vietnam. This article is an outgrowth of work 
done at the Canadian Peace Research Center, using com­
pUter time on two IBM 7090's, one at Leeds, England, and 
the other in Stockholm, Sweden. 

This article raises a flock of important questions, such as: 

• When thousands of human beings are being killed in 
a war with some help from computers, should com­
puter scientists examine the conflict, and try to do 
something constructive about it, including discussing 
it in a computer field magazine? 

• If a ,computer scientist thinks that one side or the 
other in such a conflict is in the wrong, should he 
accept employment in a company which is producing 
weapons for use on .the wrong side? 

• If a computer scientist knows that false or lying in­
formation is being produced with the help of com­
puters, should he participate in allowing this infor­
mation to be believed? 

• Since hundreds of missiles armed with nuclear weap­
ons and guided by computing mechanisms are installed 
here and there all over the world, ready and waiting 
to be used under national (not international) control, 
should camputer scientists leave aut of discussian the 
subject af the political control af such missiles? 

• Should camputer people discuss and argue the social 
respansibilities af computer scientists? 

In 1958, in Computers and Automation, that lastques­
tian was asked, in just that phrasing. And we organized a 
ballot and callected vates on that questian. The results of 
the ballating were reported in our September 1958 issue and 
amaunted to' same 250 yes's and some 140 na's. $ince that 
time, there have been a number of meetings where the ques­
tions of the social implicatians af computers and the social 
respansibilities of computer people were discussed. In fact, 
the Associatian for Computing Machinery naw has a Special 
Interest Group on the Social Implications of Camputers. 
This graup continues what was formerly the ACM Cammit­
tee on the Sacial Responsibilities of Computer Peaple, which 
functioned 1958 to 1966. 

So', in the years from 1958-1967, it has became accepted 
that computer people have a special respansibility for can­
sidering questians and trying to reach canclusions abaut the 
social implications of computers and the social responsibilities 
of computer peaple.1 

Has the time come to take some mare steps in the exercise 
of sacial responsibility by computer people? We believe that 
it indeed has. 

So we have prepared another ballot on the four other ques­
tions. We ask yau, our readers, to' express your own view 
un each of these four questions. You may tear out the ballot 
and vote on it; yau may copy it on any piece of paper and 

• 
1 Sec Chapter 15, "Dangers from Computers", and Chapter 16. "Dis-

cussion and Argument", pp. 175 to 191, in "The Computer Revolution" 
by E. C. Berkdey, published by Doubleday & Co., 1962 - out of print 
at the publisher's but available from "Computers and Automation". 
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vate on that; yau may mark a reader service ca~d with thr. 
number of the questian and your vote on it (Y or N), and 
return it to' us. We also welcame yaur remarks and camments 
on these matters. . 

No unsigned ballat will be caunted but how I you vated 
will be kept canfidential unless you release us. The deadline 
for receiving ballats is Friday, April 7. . 

Because we feel these questions are important~ we invite 
all our readers (and their computer field friends) to par­
ticipate in this ballating. The results cau Id become a stim­
ulating dialogue, and may exert wide influence besides. 

~ 
EDITOR 

"COMPUTERS AND AUTOMATION" BALLOT 
MARCH, 1967 

(May be copied an any piece of paper) 

1. When thausands of human beings are being' killed in a 
war with same help fram camputers, computer people 

Y ( ) shauld 
N ( ) should not 

examine the conflict, and try to do something canstructive 
abaut it, including discussing it in a camputer field magazine. 
2. If a computer scientist thinks that one side in such a con-
flict is in the wrang, he . 

Y ( ) should 
N ( ) should not 

accept emplayment in a company which is producing weap­
ans for the wrong side. 
3. If a camputer scientist knows that false ar lying informa­
tian is being produced with the help of computers, he 

Y ( ) shauld participate (by remaining silent, etc.) 
N ( ) sh~uld nat participate (by becoming vacal, etc.) 

in all awing that informatian to be believed. 
4. The subject of palitical contral over missiles armed with 
nuclear weapons and guided by computing mechanisms 

Y ( ) should 
N ( ) should not 

be discussed in a computer field magazine. 

Any remarks and camments? (attach paper if needed) __ 

Name -----____ Occupation ______ _ 

Address - ________ ~------____ _ 

Please treat my name as 'confidential. 

You may release my name. 

When completed, please send to' March Ballot Editar, "Com­
puters and Automation," 815 Washington St., Newtanville, 
Mass. 02160, if possible before April 7, 1967. 
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BOOKS 
(Continued from page 54 ) 

Nyers, Charles A., Editor and 10 authors 
/ The Impact of Computers on Man­
agement / The M.I.T. Press, 50 Ames 
St., Cambridge, Mass. 02142 / 1.967, 
hardcover, 310 pp., $10.00 
The papers on which this book is based 

were presented at a research conference 
in April 1966 at the Sloan School of 
Management at M.I.T. Subjects include: 
"The Impact of Information Technology 
on Organizational Control"; "Computers 
and Organization Structure in Life In­
surance Firms"; "The External and Inter­
nal Economic Environment"; "Computers 
and Profit Centers"; and "Changes in 
Management Environment and Their Ef­
fect Upon Values." Edited versions of 
taped discussions at the conference follow 
the presentation of each paper. The ap­
pendix presents a case study of the im­
plementation of' computerized programs 
in an integrated manufacturing company. 

Golde, Hellmut / Fortran II and IV for 
Engineers and Scientists / The Mac­
millan Co., 60 Fifth Ave., New York, 
N.Y. 10011 / 1966, paperbound, 224 
pp., $ 
This is a thorough study of the FOR­

TRAN language, independent of any 
particular computer. The author is an 
Associate Professor of Electrical Engi­
neering at the University of Washington, 
and the book is based on his experience in 
teaching students how to use FORTRAN. 
The language is illustrated with a num­
ber of typical scientific and engineering 
problems taken from many different dis­
ciplines such as: the analysis of a simple 
electronic circuit; the numerical integra­
tion of a function and the refraction of 
light by a prism. About half of these 
problems are accompanied by a repro­
duction of the actual computer output. 
Exercises are presented at the end of each 
chapter. 

Taunt, James E. / Digital Tape Drives / 
The Business Press, 288 Park Ave. 
West, Elmhurst, Ill. 60128 / 1965, 
hardbound, 161 pp., $7.45 
The author is a principal systems­

engineer at General Electric Company's 
Computer Department in Phoenix, Ariz. 
The book is intended for computer opera­
tors, programmers, analysts, managers and 
consultants. Chapters including various 
aspects of digital tape drives: reels, buffer 
storage, capstans, head guides, electronics, 
operator controls and human factors. 

Favret, Andrew G. / Introduction to 
Dj~ital Computer Applications / Rein­
hold Publishing Corp., 430 Park Ave., 
New York, N.Y. 10022 / 1.965, hard­
bound, 246 pp., $10.00 
This text is intended for an introduc­

tory course surveying the capabilities and 
limitations of digital computers. The 
three parts are: How a Computer Works; 
Computer Applications; and Computer 
Systems. 

NEW PATENTS 
Raymond R. Skolnick 
Patent Manager 
Ford Instrument Co. 
Div. of Sperry Rand Corp. 
Long Island City, N.Y. 11101 

The following is a compilation of 
patents pertaining to computers and as­
sociated equipment from the "Official 
Gazette of the U. S. Patent Office," 
dates of issue as indicatea. Each. en­
try consists of: patent number / invent­
or (s) / assignee / invention. Printed 
copies of patents may be obtained from 
the U.S. Commissioner of Patents, 
Washington, D.C. 20231, at a cost of 
50 cents' each. 

March 7, 1967 

3,308,285 / Robert O. Winder, Trenton, 
N.]. / Radio Corporation of America I 
Logic Networks for Realizing Associa­
tive Functions. 

3,308,440 / Thomas D. Truitt, Prince­
ton, and Donald F. Fraipont Princeton 
Junction, N.J. I Electronic' Associates 
Inc. I Memory System. 

3,308,441 I George]. Dusheck, Jr., River­
ton, N.]. / Radio Corporation of Amer­
ica / Information Processing Apparatus. 

3,308,442 I John F. Couleur, Philip F. 
Gude~schw~ger, and William A. Shelly, 
Phoemx, Anz. I General Electric Co. I 
Data Processing Unit for Providing 
Data Shift under Selective Control of 
External Apparatus. 

3,308,443 I John F. Couleur, Philip F. 
Gudenschwager, and William A. Shelly, 
Phoenix, Ariz. I General Electric Co. I 
Data Processing Unit for Providing 
Serial or Parallel Data Transfer under 
Selective Control of External Apparatus. 

3,308,445 I Jan A. Rajchman, Princeton, 
N.]. I Radio Corporation of America I 
Magnetic Storage Devices. 

3,308,447 I John G. Valassis, Chicago, 
Ill. I Automatic Electric Lab., Inc. I 
Electrically Alterable Semi-Permanent 
Magnetic Memory. 

3,308,448 / Rabah Shahbender, Prince­
ton, N.]. I Radio Corporation of Amer­
ica I Magnetic Memory Matrix Having 
Noise Cancellation Word Conductor. 

March 14, 1967 

3,309,676 I Paul R. Hickey, Tujunga, 
Calif. I General Precision, Inc. I Data 
Mass Memory System. 

3,309,679 I Joseph A. Weisbecker, Cherry 
Hill, N.]. I Radio Corporation of 
America I Data Processing System. 

3,309,681 I David R. Boyles, Van Nuys. 
John S. Davis, Glendale, and Paul E. 
Wells, Los Angeles, Calif. I The Bunker­
Ramo Corp. I Multi-Apertured Memory 
Arrangemen t. 

3,309,682 I John]. King, Jericho, N.Y. / 
Sperry Rand Corp. I Magnetic Core 
Interrogation Circuits for Core Array. 
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March 21, 1967 

3,310,782 I Robert Samuel Sinn, Seaside 
Park, and Dennis W. Habgood, Mag­
nolia, N.]. I Ultronic Systems Corp. / 
Data Message System. 

3,310,784 I Thomas C. Hilinski, Camden 
County, N.]. I Radio Corporation of 
America / Information Processing Ap­
paratus. 

3,310,785 / John F. Couleur, Philip F. 
Gudenschwager, and William A. Shelly, 
Phoenix, Ariz., and David L. Bahrs, 
Liverpool, N.Y. I General Electric 
Company / Data Processing Unit for 
Selectively Controlling Access to Mem­
ory by External Apparatus. 

3,310,786 I Russell G. Rinaldi, Pough­
keepsie, and Brian B.. Moore, New 
Paltz, N.Y. I International Business 
Machines Corp. I Data Compression I 
Expansion and Compressed Data Pro­
cessing. 

March 28, 1967 

3,311,301 / Henri Chabrier, Lyon 
(~hone), and Andre Saint-Joanis, 
Samte-Foy-les-Lyon (Rhone), France 
/ Societe d'Electro-chimie, d'Electro­
metallurgie et des acieries electriques 
d'Ugine I Fluid Actuated Logical De­
vices. 

3,311,885 I Charles H. Propster, Jr., 
Phoenix, Ariz. / General Electric Com­
pany I Electronic Data Processor. 

3,311,890 / Sigurd G. Waaben, Prince­
ton, N.]. I Bell Telephone Lab., Inc. I 
Apparatus for Testing a Storage System. 

3,311,891 I Richard L. Brady and Ber­
nard R. Gandler, San Jose, Calif. I 
International Business Machines Corp. 
I Recirculating Memory Device with 
Gated Inputs. 

3,311,893 I William F. Landell, Ardsley, 
Pa. I Sperry Rand Corp. I Memory 
Organization Wherein only New Data 
Bits which Are Different from the Old 
Are Recorded. 

3,311,896 I James W. Delmege, Jr., 
Saugerties, and Ralph W. Pulver, Jr., 
Red Hook, N.Y. I International Busi­
ness Machines Corp. I Data Shifting 
Apparatus. 

3,311,897 / Frederick L. Post, Pough­
keepsie, N.Y. I International Business 
Machines Corp. I Neuristor Associa­
tive Memory. 

3,311,901 I George A. Fedde, Norristown, 
and Lester M. Spandorfer, Cheltenham, 
Pa. I Sperry Rand Corp. / Plated Wire 
Content Addressed Memory. 

April 4, 1967 

3,312,945 I Evelyn Berezin, New York, 
Jack Knoll, Plainview, and Eugene 
Leonard, Sands Point, N.V. / Digi­
tronics Corp. / Information Transfer 
Apparatus. 

3,312,947 / Matthew Raspanti, Lincroft, 
N.]. I Bell Telephone Lab., Inc. / 
Plural Memory System with Internal 
Memory Transfer and Duplicated In-·· 
formation. 

3,312,953 I An Wang and Ge-Yao Chu, 
Lincoln, Mass. / Wang Laboratories 
Inc. I Data Processing System. 
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3,312,955 I Robert L. Lamberts and 
George C. Higgins I Eastman Kodak 
Co. I System for Recording and Re­
trieving Digital Information. 

3,312,958 I William F. Eiseman, North 
Linthicum, and John C. Donohue, 
Hanover, Md. I Westinghouse Elec­
tric Corp. I Magnetic Core Matrix 
Assembly. 

April 11, 1967 

3,313,055 I Eugene H. Irasek, Garden 
Grove, Calif. I Houston Fearless Corp. 
I Random Access Storage and Retrieval 
Device. 

3,314,054 I Edward R. Higgins, North 
Linthicum, Md. I Westinghouse Elec­
tric Corp. I Non-Destructive Readout 
Memory Cell. 

3,314,055 I Edward R. Higgins, Jr., 
North Linthicum, Md. I Westinghouse 
Electric Corp. I Multiaperture Mag­
netic Storage Device. 

April 18, 1967 

3,315,088 / Lloyd Elwood West, Lexing­
ton, Ky. I International Business Ma­
chines Corp. I Readout of Phase Coded 
Data. 

3,315,235 / Richard]. Carnevale, Union, 
Arthur F. Collins and Jack E. Greene, 
Vestal, William P. Hanf, Endicott, 
Albert A. Magdall, Vestal, Charles B. 
Perkins, Jr., Endicott, John W. Rood, 
Vestal, and Anthony E. VilIante, Bing­
hamton, N.Y. I International Business 
Machines Corp. I Data Processing 
System. 

3,315,236 I Clarence W. Hewlett, Jr., 
Hampton, N.H. I General Electric Co. 
I Electrolytic System for Sampling and 
Storing Information. 

3,315,237 I Heinz E. Kallmann, N.Y. I 
Gulton Industries, Inc. I Ferrite Mem­
ory Cells and Matrices. 

3,315,241 I Donal A. Meier, Inglewood, 
Calif. / The National Cash Register 
Co. I Two Magnetic Element per Bit 
Memory. 

3,315,268 I Alfred G. Edde, Dayton, 
Ohio I The National Cash Register 
Co. I Information Storage Checking 
Means. 

April 25, 1967 

3,315,884 I Ralph V. Bennett, Norwalk, 
Conn. I Sperry Rand Corp. I Mechan­
ical Memory Unit. 

3,316,542 I George A. Fedde, Norris­
town, and Charles A. Nelson, Phila:, 
Pa. I Double Signal to Noise Ratio in 
a Search Memory. 

UNUSUAL OPPORWNITY 
for growing manufacturing firm to acquire 
patents on desirable accessories for very 
large and small tapes or movie film. 
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Box 91141 
Cleveland, Ohio 44101 

3,316,543 I Andrew Charles Tickle, Ste­
venage, England I International Com­
puters and Tabulators Limited I Mag­
netic Thin Film Information Shifting 
Registers. 

May 2, 1967 

3,317,900 I Genung L. Clapper, Vestal, 
N.Y. I International Business Machines 
Corp. I Adaptive Logic System. 

3,317,901 I Genung L. Clapper, Ves-tal, 
N.Y. I International Business Machines 
Corp. I Adaptive Logic System with 
Inputs Applied Randomly only during 
Conditioning Cycles. 

May 9, 1967 

3,319,224 I Friedrich Ulrich, Stuttgart­
Weilimdorf, Germany I International 
Standard Electric Corp. / Circuit Ar­
rangement to Compare Two Informa­
tion Items. 

3,319,226 I Lucile E. Mott, Ardmore, 
Ronald B. Lounsbury, Broomall, Blair 
C. Thompson, King of Prussia, S. Peter 
Beauregard, Malvern, James L. Mur­
taugh, Jr., West Chester, and August 
A. Sardinas, Berwyn, Pa. I Burroughs 
Corporation I Data Processor Module 
for a Modular Data Processing System 
for Operation with a Time-Shared 
Memory in the Simultaneous Execution 

_of Multi~Tasks and Multi-Programs. _ 
3,319,230 / Morton M. Astrahan and 

Bennett Housman, Santa Clara CountY1 

Calif., HrandL. Kurkjian, Montgomery 
County, Md., and Bernard ,L. Sarahan, 
Harris County, Tex. I International 
Business Machines Corp. I. Data Pro­
cessing Machine Including Program 
Interrupt Feature. 

3,319,231 / Donald Sears Oliver, West 
Acton, Mass. I I tek Corporation I 
Data Processing Apparatus for Retriev­
ing Information-Bearing Media. 

3,319,232 I Joseph W. Cr~wnover, La 
Jolla, Calif. I by mesne assignments to 
Control Data Corporation / Memory 
Systems and Devices. 

3,319,233 I Hiroshi Amemiya and Thomas 
R. Mayhew, Levittown, and Richard L. 
Pryor, Haddonfield, N.J. I Radio Cor­
poration of America I Midpoint Con­
ductor Drive and Sense in a Magnetic 
Memory. 

3,319,234 I Yves-Jean Francois Brettc, 
Sevres, France I Compagnie des Ma­
chines Bull. (Societe Anonyme), Paris, 
France I Matrix Memory Device. 

May 16, 1967 

3,320,588 I Bennie L. Gallien, Hurst, 
Tex. I Sperry Rand Corp. I Character 
Reader. 

3,320,591 I Robert H. Mix, Central Val­
ley, Calif. I United States of America 
as represented by the Secretary of the 
Interior I Metering System Respon­
sive to Interrogations from a Central 
Station. 

ADVERTISING INDEX 

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

American Telephone & Telegraph Co., 195 Broadway, New York, N. Y. 10017 / 
Page 2 / N. W. Ayer & Son 

Auerbach Corp., 121 N. Broad St., Philadelphia, Pa. 19107 / Page 23 
Burroughs Corp., 6071 Second Blvd., Detroit, Mich. 48232 / Page 55 / Camp­

bell-Ewald Co. 
California Computer Products, Inc., 305 Muller Ave., Anaheim, Calif. 93804 

/ Page 3 / Campbell-Mithun, Inc. 
Celanese Corp., 744 Broad St., Newark, N. J. 07102 / Pages 8 and 9 / West, 

Weir & Bartel, Inc. 
Digital Equipment Corp., 146 Main St., Maynard, Mass. 01754 / Page 6 / Kalb 

& Schneider Inc. . 
Graham Magnetics Inc., Graham, Texas 76046 / Page 59 / Witherspoon and 

Associates 
Information International, Inc., 545 Technology Sq., Cambridge, Mass. 02139 

/ Page 4 / Kalb & Schneider Inc. 
International Business Machines Corp., Data Processing Div., White Plains, 

N. Y. / Page 60 / Marsteller Inc. 
Memorex Corp., 213 Memorex Park, Santa Clara, Calif. 95050 / Pages 30 and 

31 / Hoefer, Dieterich & Brown 
Miller-Stephenson Chemical Co., 15 Sugar Rd., Danbury, Conn. / Page 21 / 

Solow-Wexton Inc. 
Randolph Computer Corp., 200 Park Ave., New York, N. Y. 10017 / Page 44 / 

Albert A. Kohler Co. 
Sedgwick Printout Systems Corp., 410 East Sixty-Second St., New York, N. Y. 

10021 / Page 46 / Dowden & Solovitz 
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This Rlan just said 
his tape is as good as 

Grahal11 Magnetics Z- D tapes! 

The simple truth is, our new Zero-Defects computer 
tape is an entirely new and superior breed of tape. 
We have formulated a new binder using long-wearing 
polymers. This new binder has enabled us to develop 
an error-free, million-pass tape. GMI Z-D tape is 

available in any bit density or channel configuration 
you may require. We can tell you more about how 
good this tape is, but your computer will prove it. 
ContaGt your nearest GMI sales representative or 
contact us direct. 

GRAHAM MAGNETICS INCORPORATED 
Graham. Texas 76046 Telephone 817-549-3211 

Manufacturers of Zero Defects Magnetic Computer Tape 
Designate No. 12 on Reader Service Card 



How to gear up for a computer. 
Do your testing on one of ours; 
You'll want your new IBM system to start producing 
results soon after you get it. The sooner the better .. 

IBM helps you attain that goal. We provide testing 
facilities where you can test and debug your programs 
before your system is delivered. This means you'll be 
geared up and ready to go before it gets there. 

You'll find plenty of helpful people at our testing 
facilities too-IBM Systems Engineers who specialize 
in helping customers prepare for their new systems. 

They'll help you get a feel for the equipment. And 
they'll also help you take full advantage of IBM sup­
port programming. 

In addition to testing facilities, IBM also offers emu- ' 
lator and simulator programs-so you don't have to 
rewrite all your old programs right away. And there are 
programs to help you document your new programs. 

We know gearing up for a computer isn't the easiest 
job in the world. 

That's why we're geared up to help you do it. 


