












































































































This well-known scientist characterizes 
his area of work as experimental epis­
temology. The selections in this book 
deal with that subject, and were written 
over a number of years, addressed to 
scientists, engineers, philosophers, and 
laymen. Essays include: "What is a 
Number, that a Man May Know It, 
and a Man, that He May Know a Num­
ber?"; "Why the Mind Is in the Head"; 
"What the Frog's Eye Tells the Frog's 
Brain" ; "Machines That' Think and 
Want"; etc. Index included. 

This is a fascinating and informative 
book. 

Perstein, M. H. / Grammar and Lexicon 
for Basic Jovial -:- AD 635473 / 
Clearinghouse for Federal Scientific 
and Technical Information / Spring­
field, Va. 22151 / 1966, paperbound 
report, 102 pp., $? 

The author is a staff member of 
System Development Corp., Santa Moni­
ca, Calif., "This is the reference manual 
for Basic JOVIAL" programming lan­
guage. 

Singh" Jflgjit / Great Ideas in Informa­
tion Theory, Language and Cyber­
netics / Dover Publications, 180 
Varick St., New York, N.Y. 10014 / 
1966, paperbound, 338 pp., $2.00 

A summary of work being done in the 
computer field to discover the "nature 
and genesis of human intelligence" by 
the winner of the 1963 U.N. Kalinga 
Priie. He proposes that to understand 
language, information theory, and au­
tomata, the reader need only know sim­
ple elaborations of four commonplace 
principles: "the principles of the race 
track, 'the slide rule, the chartroom, and 
the club." 

Statland, N., and 5 authors / An Ap­
proach to Computer Installation Per­
formance Effectiveness Evaluation -
AD 617 613 / U.S. Department of 
Commerce, Washington, D.C. / 1965, 
paperbound, 165 pp., $1.00 

The four sections of this report are: 
Introduction; Summary of the Auerbach 
Performance Evaluation Concept; The 
Auerbach Process in Action; Structure of 
the Auerbach Procedure for Computer 
Installation Effectiveness Evaluation. 

Tippett, James T., 4 other editors, and 
85 authors / Optical and Electro-op­
tical Information Processing / The 
M.I.T. Press, Cambridge, Mass. and 
London, England / 1965, printed, 
hardbound, 780 pp., $30.00 ' 

The Proceedings of a symposium on 
optical and electro-optical information 
processing held in Boston in 1964. The 
book covers recent advances in the field 
particularly in relation to information 
processing. 39 papers are included. The 
final chapter is a critique of the sym­
pOSilllll. 

This is an important and useful book, 
but specialized. 

incremental plotter 
operates directly 
fro,m computers, 
encoders, commutators 
or any signal of 3 
volts or more ... 

and is priced at 
$2850, including 
Z-fold paper, 0.005" 
or 0.01" resolution, 
AC/'DC operation 

Model 6650 

and 18,000 increments 
per min. speed 
Or, ask about the new Omnigraphic™ Style x-v recorders. 

�~�~� houston OIVlNIGRAPHIC corporation 
.. a subsidiary of houston instrument corporation 

4950 Terminal Ave. / Bellaire, Texas 77401 
(713) 667 7403/ cable HOI NCO I TWX (713) 571 2063 

Designate No. 17 on' Reader Service Card 
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Ironl a buffer to an interface slstelll ... 
DDle nlakes a model for (W(~I'y A-IJ /IJ-A 
conlputer application! 

MODEL IS 1108 

What's your prob­
lem . . . partner? 
If it has to do with com­
puter interfacing equip­
ment ... chances are 
DmC has already solv­
ed it with its IS 1 1 08 
system. 

Help your 1108 or 
other computer to pre­
cisely specify WHEN 
to convert, WHICH of 
the 64 channels to con­
vert and, HOW many 
high speed conversions 
to make ... among 
others. 

Think what you can do 
with this superb Con-

trol Logic-Large Multi­
Channel 50 KC A-D 
multiplexer - Buffer 
Register ... and ... 
Input Request. 

These are but a part of 
the powerful problem 
solvers working for you 
between the computer 
and its analog inputs. 

You eVen get an ... 
INACK!! 

WHAT'S AN INACK?? 

Just the finest Input 
Acknowledgement 
that confirms that the 
input data is of the 
pure strain variety and 
fully acceptable for 
your computer: 

Our staff knows of this 
ad and is ready to ac­
cept all offers. Offers 
to be challenged that 
is ... on solving your 
problem. 

So ... challenge them. 
The solution to your 
computer interfacing 
problem may be closer 
than you think. 

While you are intellec­
tually probing our en­
gineering staff, ask 
them to send you some 
data on this equipment 
... it's free for the ask­
ing. Chances are you 
will learn something 
new! 

DATAMETRICS CORP. 
8217 Lankershim Blvd. 
No. Hollywood, Calif. 91605 
(213) 767·9811 

Designate No. 6 on Reader Service Card 

Our Eastern Field Office is represented by the Ray Howden Co. 
909 Oakland Avenue, Columbus/Ohio 43224/(614) 267-9251 

Articles for "Computers 
and Automation" 

We desire to publish in our magazine 
Computers and Automation, articles re­
lated to the subject we cover (computers 
and data processors, and their design, ap­
plications, and implications, including 
automation), at the level we try to main­
tain (intermediate). 

We desire to publish articles that are 
factual, useful, understandable, and inter­
esting to many kinds of people engaged 
in one part or another of the field of 
computers and automation. 

We also desire to print news, letters to 
the editor, brief discussions, arguments, 
disagreements, announcements; etc., any­
thing, in fact, if it is likely to be of sig­
nificant interest to computer people. 

We follow the rule: never underesti­
mate a man's intelligence - never over­
estimate his information. Consequently, 
any term which may be new to the reader 
should be defined when it is first used, 
with about 5 to 20 words, to make sure 
that the reader can follow the article and 
does not have to guess. We believe that 
our readers are people who are seriously 
interested in computers, but who may not 
have any specific background that the 
author may hope that they have - and 
so the author has to orient and help his 
readers. He should use examples, details, 
comparisons, analogies, etc., whenever 
they may help readers to understand a 
difficult point. He should give data sup­
porting his argument and evidence for his 
assertions. 

We avoid advanced mathematics to 
the extent of 3 or more equations (this 
kind of an article is really a paper, not an 
article) . 

We insist thatin<;lividual sentences be 
true (for example, many sentences with 
"all" need to be changed to "almost all") . 
An article may certainly be controversial 
if the subject is discussed rea~onably. 

Samples of the questions that an article 
should answer are these: What is this 
article about? What does this article 
show or prove? What was the problem? 
What is an example of the problem? 
How were computers used to solve the 
problem? How long was the program (in 
operation steps, and in time on the ma­
chine)? What was the input? example? 
What was the output? example? What 
were the tests used to make sure that the 
answer or solution given by the computer 
was correct? What are the limitations of 
the answer or solution? How can the an­
swer or solution be used additionally in 
the future? What surprises turned up in 
the course of working on the problem? 
Any remarks or comments interesting to 
the reader or useful to the next investiga­
tor? 

The usual length of an article for us is 
2000 to 3000 words. Charts,. pictures, 
and drawings that help to clarify the 
ideas in the article are very desirable if 
they contribute materially to the explana­
tion. We are happy to help in the final 
preparation for the _printer of such 
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graphic material. In many cases, we 
make small token payments for articles, 
if the author wishes to be paid. The rate 
is ordinarily 12 ¢ a word, the maximum is 
$15, and both depend on length in words, 
whether printed before, etc. To be con­
sidered for any particular issue, the manu­
script should be in our hands by the first 
of the preceding month. 

All suggestions for articles, manuscripts, 
inquiries about editorial material, and 
letters should be addressed and mailed to 
the Editor: 

Edmund C. Berkeley 
Editor, Computers and Automation 
815 Washington St. 
.Newtonville, Mass. 02160. 

NEW PATENTS 
Raymond R. Skolnick 
Patent Manager 
Ford Instrument Co. 
Div. of Sperry Rand Corp. 
Lo~g Is!and City, N.Y. 11101 

The following is a compilation of 
patents pertaining to computers and as­
soci~ted equipment from the "Official 
Gazette of the U. S. Patent Office," 
dates of issue as indicated. Each entry 
consists of: patent number / inventor (s) 
/ assignee / invention. Printed copies 
of patents may be obtained from the 
U. S. Commissioner of Patents, Wash­
ington, D. C. 20231 , at a cost of 50 
cents each. 

December 13, 1966 (Continued) 

3,29:!,153 I Robert S. Barton, Altadena, 
Calif. and William K. Orr, Wheaton, 
Ill. / assignors to Burroughs Corp. / 
Memory System. 

3,29:!,163 I Douglas C. Engelbart, Palo 
Alto, Calif. / assignor to AMP Inc. / 
Magnetic-Core Logic Circuits. 

December 20, 1966 

3,293,609 / Thomas B. Martin, Collings­
wood, N.]. / assignor to Radio Cor­
poration of America· I Information 
Processing Apparatus. 

3,293,610 / Harry A. Epperson and 
Samuel Goldstein, Los Angeles, and 
James P. Nicklas, Woodland Hills, 
Calif. and Robert H. Stotz, Boston, 
Mass. I assignors, by mesne assign­
ments, to The Bunker-Ramo Corp: / 
Interrupt Logic System For Computers. 

3,293,613 I Andrew Gabor, Port Wash­
ington, N.Y. I assignor to Potter In­
strulllent Co., Inc. / Information Re-
cording System. . 

3,293,616 I Alvin P. Mullery, Chappa­
qua, and Ralph F. Schauer, Haw­
thorne, N.Y. / assignors to Internation­
al Business Machines Corp. I Computer 
Illstruction Sequencing And Control 
System. 

3,29:1,619 / Hans P. Luhn, Armonk, 
N.V. I assignor to International Busi­
ness Machines Corp. I Information 
Retrieval. 

3,293,620 I Andre M. Renard, Costa 
Mesa, Calif. / assignor to Ford Motor 
Co. / Thin Film Magnetic Memory 
Having Nondestructive Readout. 

3,293,623 I Andrew H. Bobeck, Chat­
ham, N.]. / assignor to Bell Telephone 
Laboratories, Inc. / Magnetic Memory 
Matrix Assembly. 

3,293,626 / Robert E. Thome, Pough­
keepsie, N.Y. / assignor to Interna­
tional Business Machines Corp. I Co­
incident Current Readout Digital 
Storage Matrix. 

December 27, 1966 

3,295,112 I Robert M. Stewart Encino 
Calif. / assignor to Spac~-Generai 
Corp. I Electrochemical Logic Ele­
ments. 

3,295,115 / Richard L. Snyder, Fuller­
ton, Calif. / assignor to Hughes Air­
craft Company I Thin Magnetic Film 
Memory System. . 

January 3, 1967 

3,296,598 / Donal A. Meier, Inglewood, 
and William Y. Wong, Los Angeles, 
Calif. / assignors to The National 
Cash Register Co. / Tunnel Diode 
Memory. 

3,296,599 / Paul M. Davies, Manhattan 
Beach, Calif. / assignors, by mesne as­
signments, to TRW Inc. / Self-Search­
ing Memory. 

3,296,600 I Theodor Einsele, Sindelfin­
gen, Germany I assignor to Interna­
tional Business Machines Corp. I Mag­
netic Core Switching Device. 

3,296,603 I Leon S. Levy, Arthur E. 
Wennstrom, and William M. Cook Los 
Angeles, Calif. / assignors to H~ghes 
Aircraft Co. / Magnetic Core Circuit. 

January 10, 1967 

3,296,941 / Jerry Edward Rochte, Long 
Beach, Calif. / assignor to Beckman 
Instruments, Inc. / Logic Control 
System. 

3,297,991 I John Williarri Pletts, Galley­
wood, Essex, England / assignor to 
The Marconi Co., Ltd. I Signal In­
formation Storing Systems. 

3,297,993 / Genung L. Clapper, Vestal, 
N. Y. / assignor to International 
Business Machines Corp. / Apparatus 
For Generating Information Regard­
ing The Spatial Distribution Of a 
Function. 

3,297,994 / Walter Klein Santa Ana 
Calif. I assignor to Be~kman Instru~ 
ments, Inc. / Data Processing System 
Having Programmable, Multiple Buf­
fers And Signalling And Data Selec­
tion Capabilities. 

3,298,002 / Hewitt D. Crane, Palo Alto 
Calif., and Edward C. Dowling, Har~ 
risburg, Pa. I assignors to AMP Inc. 
/ Magnetic Core Circuit Arrange­
ment. 

January 17, 1967 

3,299,285 / John W. Cannon, Los An­
geles, Calif. I assignor, by mesne as-
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signments, to Control Data Corp. / 
Two-Phase Computer Systems. 

3,299,291 I Raymond M. Warner, Jr., 
Scottsdale, and Geza Csanky, Mesa, 
Ariz. / assignors to Motorola, Inc. / 
Logic Elements Using Field-Effect 
Transistors In Source Follower Con­
figuration. 

3,299,409 / Robert A. Herman, Los 
Angeles, Calif. / assignor, by mesne 
assignment, to The Bunker-Ramo 
Corp. / Digital Apparatus. 

January 24, 1967 

3,300,652 / Salvadore J. Zuccaro, Los 
Angeles, Calif. / assignor to The 
Ampex Corp. I Logical Circuits. 

3,300,760 / John T. Franks, Jr., and 
Gene T. Tuttle, Akron, Ohio I as­
signors to Goodyear Aerospace Corp. 
I Associative Memory System. 

3,300,766 I Ralph J. Koerner and Ed­
ward J. Schneberger, Los Angeles 
Calif. / assignor~, by mesne assign~ 
ments, to The Bunker-Ramo Corp. / 
Associative Memory Selection Device. 

January 31, 1967 

3,302,032 / Takuya Kawamoto and 
Sawako Kawamoto, Tokyo, Japan / 
assignors to Sony Corp. I Transistor 
Logic Circuit. 

3,302,177 / Robert A. Bina, South St. 
Paul, Minn. / assignor to Sperry 
Rand Corp. / Data Processing Sys­
tem. 

3,302,180 I Leonard J. Donohoe and 
Arthur D. Fritz, Houston, Tex., and 
David E. Keefer and Nick G. Nic­
olau, Scottsdale, Ariz. / assignors to 
Texas Instruments Inc. / Digital Data 
Handling. 

3,302,182 / John T. Lynch, Lionville, 
and Fred G. Wolff, Paoli, Pa. / as­
signors to Burroughs Corp. / Store 
And Forward Message Switching Sys­
tem Utilizing A Modular Data Proc­
essor. 

3,302,185 / Andrew P. Cox, Jr., Luther­
ville, Robert H. Sapp, Baltimore, and 
Joseph Abruzzo, Severna Park, Md., 
/ assignors, by mesne assignments, to 
the United States of America as rep­
resented by the Secretary of the 
Navy / Flexible Logic Circuits For 
Buffer Memory. 

3,302,186 I Edward John Raser, Mont­
gomery County, Md., and Alexander 
S. Lett, Putnam County, N. Y. / as­
signors to International Business Ma­
chines Corporation / Information Re­
trieval System. 

3,302,187 I Heinz E. Voigt, Konstanz, 
Germany / assignor to Telefunken 
Patentverwertungsgesellschaft m.b.H., 
Ulm (Danube), Germany / Com­
puter Storage Read-Out System. 

3,302,190 / Robert E. Boylan, St. Paul, 
and Harley S. Kukuk, Egan Town­
ship, Dakota County, Minn. / as­
signors to Sperry Rand Corp. I Non­
Destructive Film Memory Element. 
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Computer 
Program Design 
(Southern California) 

HUGHES Guidance and Controls 
Division has several openings for 
qualified persons who have the 
ability to create complex digital 
computer programs-and the desire 
to do the job thoroughly and effi­
ciently. Satisfaction of current 
commitments on such systems as: 
PHOENIX, IRAM, VATE and ASG-18 
requires experience in the design 
of real-time command and control 
programs, or of software programs 
for execution on an IBM 7094 or 
GE 635 computer. 

Responsibilities include: specifica­
tion, design, implementation, check­
out and support of computer 
programs for a wide variety of 
applications including: 

• Airborne Navigation & Fire 
Control 

• Digital Simulation of Airborne 
Computer and its environment 

• Automatic In-Flight & Depot 
System Testing 

II Assemblers & Compilers 

II Automation of Electronic 
Equipment Design 

Requires: an accredited degree in 
Engineering or Mathematics, a mini­
mum of three years of professional 
experience and U.S. citizenship. 

Please airmail your resume to: 
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Mr. Robert A. Martin 
Head of Employment 
HUGHES Aerospace Divisions 
11940 W. Jefferson Blvd. 
Culver City 15 I California 

r------------------, 
I I 

: HUGHES: 
I I L __________________ J 

HUGHES AIRCRAFT COMPANY 

AEROSPACE DIVISIONS 

An equal opportunity employer - M & F 

Cover Story 
The picture on the front cover represents a classic wood­

block print drawn by the' Japanese artist Utamaro and pro­
duced by the printer Isemago in 1796. The signature of 
Utamaro in Kanji script and the printing symbol of Isemago 
also are shown. 

This representation was produced by a computer-con­
trolled plotter of California Computer Products, Anaheim, 
California, on the occasion of a Special Electronic Instru­
mentation Show held at the United States Trade Center in 
Tokyo in March. 

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. 

, Academic- Press, 111 Fifth Ave., New York, N. Y. 10003 
/ Page 56 / Flamm Advertising 

Acme Visible Records, Inc~, 8702 West Allview Drive Croz­
et, Va. 22932 / Page 31 / Cargill Wilson and Acree 

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

Bryant Computer Products, Div. of Ex-Cell-O Corp., 850 
Ladd Rd., Walled Lake, Mich. 48088 / Page 33 / Camp­
bell-Ewald Cv. 

California Computer Products, Inc., 305 Muller Ave., 
Anaheim, Calif. 93804 / Page 62 / Campbell-Mithun, Inc. 

Computer Sciences Corp., 650 N. Sepulveda Blvd., EI 
Segundo, Calif. 90245 / Pages 23, 24 / Jay Chiat & Assoc­
iates, Inc. 

Datametrics Corp., 8217 Landershim Blvq., North Holly­
wood, Calif. 91605 / Page 58 / Gene Soltys Adv. 

Data Machines, Inc., 1590 Monrovia Ave., Newport Beach, 
Calif. / Page 3 / Durel Advertising 

Digital Equipment Corp., 146 Main St., Maynard, Mass. 
01754 / Page 21 / Kalb & Schneider Inc. 

Graham Magnetics Inc., Graham, Texas 76046 / Page 61 / 
Witherspoon and AssOCiate,S 

Houston Omnigraphic Corp., 4950 Terminal Ave., Bellaire, 
Texas 77401 / Page 57 / Ray Cooley & Associates, Inc. 

Hughes Aircraft Co., 11940 W. Jefferson Blvd., Culver 
City, Calif. 90230 / Page 60 / Foote, Cone & Belding 

Internatidnal.Business Machines Corp., Data Processing 
Div., White Plains, N. Y. / Page 4 / Marsteller Inc. 

International Data Corp., 355 Walnut St., Newtonville, Mass. 
02160 / Page 53 / --

Randolph Computer Corp., 200 Park Ave., New York, N. Y. 
10017 / Page 45 / Albert A. Kohler Co., Inc. 

Scientific Data Systems, 1649 17th St., Santa Monica, Calif. 
/ Page 6 / Doyle, Dane, Bernbach, Inc. 
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This Inan just said 
his tape is as good as 

Grahal1l 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, milliOri~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. 

[ 19o9~ GRAHAM MAGNETICS INCORPORATED 
Graham. Texas 76046 Telephone 817-548-3211 

Manufacturers of Zero Defects Magnetic Computer Tape 
Designate No. 12 on Reader Service Card 
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'Would you believe a 
CalComp plotter and any 

computer can draw pictures 
like these in seconds? 

D -... 
t::::~ t-" 

v---
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-- == 
a perspective sketch of your new plant statistical trend charts 

molecular structure diagrams apparel patterns, graded for sizes and even the Mona Lisa 

it can 
Call or write Dept. A-4, California Computer Products, Inc., 305 Muller, Anaheim, California 92803. Phone (714) 774-9141. 

••••••• Standard of the Plotting Ind.,stry 

(Talented Engineers and Programmers required - right now.) 

Designate No. 8 on Readers Service Card 


