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'new! from 

benson-lehner ... 

direct display 

from 

magnetic tape! 

Now you can plot maps, charts and graphs directly from 

digital magnetic tape by using Benson-Lehner's new transis

torized con,yerter. Adaptable to any computer magnetic tape, 

it eliminates the need for conversion to punched cards and 

will more than double the speed of the Benson-Lehner 

ELECTRO PLOTTER you already own! By converting digi

tal tape data to an analog voltage, it provides a compatible 

input for many automatic graph plotters and X-Y recorders. 

Write now for information or to have an applications engi

neer help establish your exact requirements. 

~ bel"1lsol"1l-leh l"1Ier Co'pomtiofl 

1860 Franklin Street· Santa Monica, California 
OFFICES: LOS ANGELES; WASHINGTON, D.C.; DAYTON, OHIO 

Service Center in 28 cities throughout the world. 
Circle. 2 on Reader Service Card. 
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The way to know - An ominous shadow 
over ocean or wasteland ... an unidentified 
"blip" on a radar scope I A challenge from an 
airborne AN/ APX-7 interrogating unit spurts 
into the ether. In microseconds a reply 
identifies the potential marauder as friendly. 
The absence of such a reply alerts the pro
tective and retaliatory might of the nation. 

ENGINEERING BEYOND THE EXPECTED 
Packard Bell's reputation as a leading designer 
and foremost producer of IFF (identification, 
friend or foe) equipment is indicated by the fact 
that both the AN/APX-7 and the AN/APX.6, 
which returns the reply, are products of our 
Technical Products Division. Advanced devel
opment, company-sponsored, has recently pro
duced miniaturized IFF modules which operate 
up to 200oC. 

Technical Products Division 

12333 W. Olympic Blvd. 
Los Angeles 64, Calif •• BR. 2-2171 

Circle 3 on Reader Service Card. 
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from the 
.editor ... 
A headline writer might title this piece, 
"Who's on Second, Is Bull on Third?" 
He would, of course, be heading a story 
concerning the developing controversy 
in the Computer League Standings. 

IBM has been, and should continue 
to be in the forseeable future, THE 
first place club. But as to who is the 
second largest computer manufacturer 
in the world ... 

For years, everyone just assumed it 
was Remington Rand. Then, about a 
year ago, Burroughs Corp. laid claim 
to the No.2 spot. 

What was a neat two-way American 
argument turned into an international 
situation this year when not one but 
two British firms decided they liked the 
sound of "second." International Com
puters and Tabulators said they were 
just behind IBM as did Electrical and 
Musical Industries. 

A slightly more modest Bull Machine 
Co. (France) decided to settle for the 
No. 3 position. They so stated in a 
world-wide news release in June. But 
if Bull is third, which of the four claim
ing second was also wrong about being 
No: 3. And who is in slots 4, 5 and 6. 

Even if this debate could be settled, 
all of the firms concerned, including 
IBM, are probably mistaken in their 
claims. Surely, the world's largest com
puter manufacturer is in Russia . 

.1 .. ., .1 

If three of your 700-series computers 
and 7,000 reels of tape (the correct 
figure) burned up one day, would you 
be inconvenienced? 

Certainly a lot of interest was gen
erated, along with the heat, from the 
blaze in Air Force Colonel Marshall 
Gray's statistical services data process
ing facility in the Pentagon on July 2. 
A 704, a 705 and a 709 melted down 
and all those reels of tape went up. 

The cause? Col. Gray: "Faulty wir
ing in the tape vault (our first esti
mate)." The cure? "Fireproof the tape 
vault." Three machines in one room 
again? "A must. Space limited." How 
are you surviving? "IBM moved in a 
705 and a 709 within two weeks. Lots 
of 704 time available from other in
stallations. In fact, more time available 
now than we ever had but this is a 
tough way of getting it." What about 
the info on the tape? "We should be 
able to reconstruct over 95 % of the 
material." When will you be in opera
tion again? "In 30 days." 

Moral for the industry: Checked 
your extinguishers lately? 

DATAMATION is published bi-monthly on or about 
the first day of every even-numbered month by 
F. D. Thompson Publications, Inc., Frank D. 
Thompson, president. Executive Circulation and 
Advertising offices, 141 East 44th St., New 
York 17, N. Y. (MUrray Hill 7-5180). Editorial 
offices, 10373 West Pi co Blvd., Los Angeles 64, 
Calif. (BRadshaw 2-0817). Published and ac
cepted as controlled circulation publication at 
Chicago, Illinois. Copyright 1958, F. D. Thompson 
Publications, Inc. 
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prints 
up to 

48,000 
digits per minute 

adaptable 
to all 

digital data sources 

these 
OPERATI NG SPEEDS 
~ 4 BIT DATA @ 20 lines/sec. 

6 BIT DATA @ 10 lines/sec. 
PAPER FEED TIME ........ 15 Ms 
SERIAL LOADING RATE 20 kcs 

CUSTOM DESIGNS 
Designs to meet MIL or 
Commercial Specs. 

features • • • 
RELIAB I LITY 

Solid state storage, transistor
ized hammer drive and paper 
feed ••• troublesome contacts 
and wiper arms eliminated by 
reluctance pickup. Digital 
logic throughout. 

COMPATIBILITY 
4 or 6 bit input data in par
allel or serial-parallel form 
and in any coding system. 

FLEXIBILITY 
Self-synchronized or random (slaved) operating modes 
Tailored horizontal and/or vertical formats 
Modular construction permits wide variation of characteristics 
Accessible input/output command functions for maximum utility 

A&1tJ . 
rtJ"":'~) POTTER INSTRUMENT COMPANY~ INC. 

" . .'~ .... // Sunnyside Boulevard, Plainview, N. Y. 
OVerbrook 1-3200 

Circle 4 on Reader Service Card. 
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CLOSE TOLERANCE PRINTING 
ON PRE-PRINTED FORMS 
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Newest of the S-C 50QO Series High-Speed Elec

tronic Printers, S-C 5200 Registration Printers 

are specially designed for commercial applica

tions requiring close tolerance registration of 

computer data on pre-printed forms. Printing 

up to 5',000 lines per minute-five.to ten times 

faster than electro-mechanical printers - S-C 

5200 Registration Printers provide unequalled 

efficiency and economy in large-volume proces

sing of invoices, statements, premium notices 

and inventory records. 

Send for complete information concerning S-C 

5200 Registration Printers. Ask for Bulletin 7-D 

Write today: Stromberg-Cadson - San Diego, 

1895 Hancock Street, San Diego 12, California. 

GENERAL DYNAMICS 
STROMBERG-CARLSON DIVISION 

Circle 5 on Reader Service Card. 
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ARTICLES 

6 Internati.onal Conference on Information Processing 
Presented in a special five-page report is a review of events and 
accomplishments at the Paris meeting and pictures of conference personalities. 

} 4 Automatic Programming in the Soviet Union 
A. P. Ershov outlines some of the earliest automatic programming work 
done in Russia and discusses various procedures in this work. 

24 lsI t Overhaul or Trade-in Time? 
Computer specialists meet at RAND. Among topics discussed-
A re present professional societies adequate? Is a new society needed? 

48 All About Paper Tape 
In this second of two installments, eight manufacturers of 
paper tape equipment present representative products. 

52 Competition, It's Wonderful! 
There is quite a battle shaping up between RemRand's USS-80 and 
IBM's 650 IV. We present the facts and figures. 

DEPARTMENTS 

3 from the editor ... 
21 Datamation in Business and Science 
36 Datamation Abroad 
39 New Products in Datamation 
43 New Datamation Literature 
53 Datamation News Briefs 
56 Advertiser's Index 

With the fuly/ August issue we introduce two advisers to the editorial staff . .. 

DANIEL D. McCRACKEN, author, writer and private 
consultant in computer programming, worked directly with 
computers (in many applications) for the GE Company 
from 1951-58. He is author of "Digital Computer 
Programming," (1957, fohn Wiley & Sons) and 
"Programming Business Computers," published this June by 
Wiley, and co-authored by Harold Weiss and Tsai-Hwa Lee. 
His latest book covers programming-from analysis to 
flow charting to coding-with special emphasis on its 
application to business data processing. 

CRAVENS L. W ANLASS, director of research at Computer 
Operations, Aeronutronic, a div. of Ford Motor Co., 
has been responsible for the design of a number of 
vacuum tube and solid state digital computers (mostly for 
military applications). He holds patents in digital 
computer techniques and basic computer elements and has 
authored a number of technical articles. Wanlass headed 
the computer dept. at Lockheed's Missile Systems Div., 
and directed computer component development programs at 
Ramo-Wooldridge and North American, prior to 
-joining Aeronutronic. 

EDITORIAL OFFICES - 10373 W. PICO BLVD., LOS ANGELES 64, CALIF. 

OVER 24,000 CIRCULATION 
DATAMATION is circulated without' charge by 
name and title to the manufacturers and users 
of automatic, information-handling equipment in 
all branches of business, industry, government 
and military installations. Qualified individuals 
in the United States and Canada are invited to 
request this publication on their company letter
head, stating position and firm's business. 
Available to others by subscription at the rate 
of $5.00 annually; single issue, $1.00 when 
available. No subscription agency is authorized 
by us to solicit or take orders for subscriptions 

in the United States, Canada or overseas. 
DATAMATION will accept and consider articles 
dealing with small, medium and large electronic 
data processing systems; articles covering de
velopment and application of components, sub
systems and systems; and other general arti
cles of interest to those In the data processing 
industry. Material submitted should be accom
panied by pictures and illustrations when pos
sible. Unsolicited manuscripts to be returned to 
writer should include return postage but editor 
assumes no responsibility for their safety or re
turn (although all reasonable care will be 
taken). 
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Top-This is a general view of the ICIP opening session which was 
held in Paris' Sorbonne University amphitheater. 

C~mter~ICIP delegates- attended sessions in the new UNESCO 
buildings. Pictured is the plenary session auditorium. 

Lower left-One of the symposia is in session in another of the 
modern rooms. Note individual desks for spectators. 

Lower right-This translation booth in full operation offered, 
simultaneously, Russian, French, Spanish and English translations 
of conference papers and addresses, 

·6 

Editorial and pictorial coverage of 
the International Conference on 
Information Processing, as repre
sented on these pages, was pro
'vided by DATAMATION's Euro
pean Editor, Etienne I. Guerin 
(pictured in ICIP p'ressroom), 

In looking back on the first International Conference on 
Information Processing (Paris, June 15-20), the most sig
nificant feature seems to be that it was held. "Finally held" 
might better express the feeling of many conference at
tendees who have long recognized the need for. formal 
international cooperation in this ever-broadening field. 

The United Nations Education and Scientific Organiza
tion lent its name and brilliant organizational techniques 
to this first gathering of nearly 1,800 data processing dele
gates from 37 countries and 13 international organizations. 
It is .an understatement to say that UNESCO assistance 
insured the conference's success fro'm the start. The con
ference site and facilities provided in the world organiza-: 
tion's new buildings were, in that order, beautiful and ex
cellent. One feature most appreciated was the simultaneous 
translation of papers and addresses to delegates made 
possible by the staffing of translation booths overlooking 
the main auditorium. 

What seems to be a persistent computer conference 
complaint was heard at this gathering - technical papers 
offered nothing new or revealing. But this Haw was easily 
overshadowed by the many ICIP accomplishments. 

Perhaps the most important result of the meeting was 
the creation, on June 18, of the International Federation 
of Information. Processing Societies.' (See page 8.) 

Another striking feature of the conference was one that 
seems to be a' persistent computer conference advantage. 
Major contributors to the computer field from all over the 
'world re-established old friendships and made new friends 
at. a rapid rate. The exchange of new ideas and new in
formation privately probably exceeded that which took 
place at formal presentations. 

DATAMATION 



Official inauguration of the ICIP was held in the amphi
theatre of the Paris Sorbonne University, a short distance 
from the statue of Pascal, an originator of calculus. 

Welcoming the participants, UNESCO acting director 
general, Rene Maheu, stressed the practical importance 
of the ICIP by declaring: 

"It is impossible today to imagine a large plant, a large 
government office, or a large research laboratory without 
a computation service in which a few of these machines 
replace a large number of specialized (personnel). One 
cannot even say that these machines take the place of men 
because in fact they enable the performance of operations 
which ~ould be practically impossible (without computers) 
because of the number of man hours they would require. 
Thus, man's intellectual power has been increased in an 
extraordinary manner by placing at his disposal inex
haustible memories and automatic calculation organs, capa
ble of ultra-rapid consultation which can perform in a few 
seconds what once required weeks to accomplish." 

The audience then heard an address by Professor 
Howard H. Aiken of Harvard University, who traced the 
history of the electronic computer back to its early days, 
twelve years ago, when scientists were trying to construct 
any kind of a computer which would work while being 
given problems to solve on this computer posed by other 
branches of science. "Progress has been great and it will 
continue," he stated, "as long as faster machines of smaller 
bulk are required." 

Andre Danjon, director of the Paris Observatory and 
president of the French Computing Association commented 
that the ambitious program of the ICY would have been 
"pure madness if we had not been certain of being able to 
analyze very rapidly all the data gathered from the entire 
surface of the earth." 

Such a gathering as the first ICIP was badly needed to 
take stock of world-wide knowledge in the field of auto
matic information handling. If there was ever any doubt, 
this conference demonstrated that the science of comput
ing has come of global age. ICIP participants can be proud 
of having been part of this epoch-making conference. 
Others will undoubtedly follow . 

Top-During a taped broadcast recorded by UNESCO for distribu
tion to the UN in N ew York and SO networks around the world, 
issues regarding human values and computers were discussed by a 
panel composed of {left to right, clockwise} Sami de Picciolto, 
Italy; Bernard S. Benson, U. S.; Willem van der Poel, Holland; 
Gilbert W. King, U. S.; and Ritchie Calder. 

Bottom-Howard H. Aiken, head of the Computation Laboratory at 
Harvard University receives the only Gold Medal awarded during the 
conference from Jacques Dursort of the Paris City Council. Medal 
honored Aiken's work in ICIP planning and his role as honorary 
chairman. 

. DATAMATION's tabulation of the ICIP attendance breaks down as follows: 
Argentina __ ~~ _____ ~ ________ .___ 3 Finland ______ .. _ ...... __ .________ 6 Israel ___ . ____ ._ .. ___ .. _ .. _______ . 8 Sweden __________ .. __ . ____ .: ... __ ~ 87 
Australia _________ . __ -______ .__ 4 France ..... _________ . ___ . ____ . __ 504 Italy ___ .. _____ .... ______ . __ .. _____ 83 Switzerland ...... ____ . ____ .__ 26 
Austria" . _____ .. _;._~. ____ .. _~_ .. _. 10 West Germany ___________ .. _204 J apim ____ .... __ ...... __ . ____ .____ 16 South Africa ____ .. ____ ..... _ 3 
Belgium .. _, ____ .;. __ , __ ... __ ... 35 East Germany _______ .. ___ .. 11 Mexico __________ .. ___ .. ____ .. ___ 3 United Arab Republic __ .. 1 

. Brazil ___________ ._ .... _______ : __ . 2 Ghana ______ .. _______ .. __ ..... ____ 1 Netherlands __ ... __ .... ____ .. ___ 79 United Kingdom __ .. ______ .,165 

.'. Bulgaria . __ .......... ___ . __ .____ 3 Greece __ .... _______ ._ .. _________ 2 Norway _ .. ____ .. __ .......... __ ... 5 U.S.A. : __ .. __ ... __ .. ____ .. ______ .. 406 

Canada __ ..... , ________ .". __ ._.. 5 Hungary ._______________________ 3 Pakistan _______ . _______ ...... ___ 1 U.S.S.R. _ .. __________________ ... 38 

: . China ... ______ .... __ .. __ ..... ;_.. 2 India ____ . ______ ..... ________ .... 3 Poland ____________ .... __ .... ____ 18 Yugoslavia _ ... __ .. _ ..... ____ .. 6 

Czechoslovakia ... ; ....... __ . 6 Indonesia .. _________ .. ____ .. ___ 1 Portugal __ .... __ .. ________ ... __ . 3 IntI. Organizations ._____ 20 
Denmark : __ .. _. __ ; _____ ... ~ __ .. 14 Ireland _________________ .. _._____ 1 Spain .. __ ....... ____ .. __ .________ 8 TOTAL 1,796 
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In sponsoring the ICIP, UNESCO actcd to assist those 
pel:sons and groups interested in information processing 
in establishing closer cooperation. On June 18, at th~ 

Paris conference, this cooperative spirit resulted in forma
tion of the International Federation of Information Proc
essing Societies, IFIPS. This body was established to 
sponsor future international conferences· on information 
processing and to coordinate a world-wide exchange of 
information in the field. IFIPS will also establish interna
tional committees to undertake special tasks falling within 
the spheres of action of national member societies. 

The Provisional Bureau, acting on behalf of IFIPS until 
the first quarter of 1960 was also formed until actual 
ratification will have been confirmed by the various coun- . 
tries. Representatives who decided upon the formation of 
IFIPS were highly placed individuals in their own coun
tries and in the societies with which they are affiliated. In 
this capacity they were acting as private individuals until 
they can report back to their respective countries with a 
proposal for ratification of IFIPS statutes. 

Sorbonne University Professor, Pierre Auger, Secretary 
General of the ICIP, heartily endorsed formation of IFIPS 
with this statement: "It is an absolute necessity that there 
be an international body to serve the needs of the science 
of information processing. There are already similar inter
national organizations serving such sciences as geodesy, 
astronautics, radio, medicine, astronomy, mathematics, 
chemistry and physics. UNESCO has agreements for pro
viding consultative services and cooperation to the inter
national, non-governmental organizations representing 
these other sciences, helping them to widely express the 
views of their members and also receiving from them ex
pert information, advice and technical operation. 

"In sponsoring this current ICIP, UNESCO accepted 
responsibility only for convening the first international 
meeting ... \Ve had expected, and correctly so, that snch 
a meeting would act as the catalyst for the formation of an 
international federation. \Ve look forward to the possibility 
of an agreement, similar to the cooperative agreements 
with other international bodies representing other sciences, 
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IFIPS 

These men lcill head the proL'isiollal bureall 
of the International Federation of Informa
tion Processing Societies until I Fl PS charter 
has been ratified by member countries. 

Left-Yuri lakoricez:ich Bazilievsky. Russia. 
rice-chairman. 

Center-Isaac L. Auerbach. U. S .. chairman. 

Right~Adrian z:an Wijngaarden. l\'ether
lands. vice-chairman. 

with this new IFIPS, which already appears to represent 
preeminent national organizations for this ... science." 

Chairman of the provisional bureau for IFIPS is Isaac 
L. Auerbach, representing theU. S. National Joint Com
puter Committee. He was elected unanimously by the 
international group until some time in 1960 when the 
Federation will hold its first meeting. Vice Chairmen will 
be Professor Yuri Iakovicevich Bazilievsky, subject t(1 the 
agreement of the Academy of Sciences of the USSR, and 
Professor Adrian van Wijngaarden of the Mathematical 
Center, Amsterdam, representing the Dutch Computer So
ciety. Jean Mussard, secretary of the ICIP, will be acting 
secretary of the Federation. 

The next ICIP and associated technical exhibit will most 
likely be held in 1963 and will be sponsored by IFIPS. 
Each country represented in the provisi,onal bureau - 18 
countries in all - have been asked to propose a site for 
such a· meeting. 

At the moment, all activities wilJ
4 

be c()()Iclinated by 
Auerbach (his address - Auerbach Electronics Corp., 109 
N. Essex Ave., Philadelphia, Penna.) and through Jean 
Mussard (UNESCO, Palace Fontenoy, Paris, France) until 
the IFIPS seat is established in Brussels, next year. 

Days of intensive effort ll'ere necessary hefore the IFIP.') he('arne Il 

reality. One of the lForking sessions is pictllred in ful! Siring. 

ORTRMRTION 
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From June 13 to June 23, The International Exhibition of 
Digital Processing Units, which was known by the shorter 
name of AUTO MATH 59, attracted 10,000 spectators 
having a passing or lasting interest in information process
ing equipment. 

About 1,500 ICIP participants toured the exhibit area 
- many of them several times. Displaying equipment in 
two halls (10,000 sq. ft) were 29 exhibitors from eight 
countries. It was the first time that data processing units 
from the Western Hemisphere, Europe and the Far East 
were exhibited together. Equipment from France, U.S.A., 
West Germany, Great Britain, Sweden, Italy, Belgium and 
Japan was shown. 

One of the most talked about AUTO MATH features 
was the large display of Japanese equipment, much of 
which was seen for the first time in the West. Key Far 
Eastern personalities in the computer field claimed that 
Japan would soon be able to manufacture a considerable 
amount· of computer equipment at stiffiy competitive 
prices. They point out that their first market is a large one 
- the many countries in the Middle and Far East which 
have not yet been exposed to information processing. 

In speaking of the trend toward the emergence of Japan 
as a major factor in computer production, the following 
points may be noted. A number of their technicians have 
been and are being educated in the West, and. are re
turning home full of ideas. They are limited only by the 
size of the budget available to them. Prices will certainly 
bea key feature in the attractiveness of Japanese equip
ment. Speed might be disregarded to a certain extent but, 
of course, will not be completely overlooked. Some Japa
nese equipment is attempting to penetrate the U.S. 
market (see New Products) and in fact a few components 
used in U.S. equipment have been bought in Japan. But 
it will probably be some time before a real effort is 
made by the Japanese to invade Western markets. 

A discussion of equipment exhibited at AUTO MATH 
by many of the countries mentioned above will be featured 
in the next issue of DATAMATION. 
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EXHIBITS 

Top-Exhibited at AUTO MATH S9 was this HIPAC 101, manu
factured by Hitachi Ltd. of Tokyo. HIPAC stands for Hitachi Para
metron Automatic Computer. It is a binary,fixed point machine. 

Center-This Belgian-made endless loop magnetic tape storage was 
also on exhibit in Paris. 

Lower right-A binary, serial computer, the Stantec Zebra, was 
shown at AUTO MATH. It is made by Standard Telephones and 
Cables Ltd., an IT&T affiliate in England. 

Lower left-On display was this mock-up of a Facit EDB installa
tion using ECM-64 carrousel memories (right). 
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Left to right, Ahmed M andzic, Tihomir 
Aleksic, and lovan Petrie. All are of the 
Institute of Nuclear Sciences "Boris Ki
dric," Belgrade, Yugoslavia. 

Left, M; Lehman (Israel) of the Scientific 
Dept., Ministry of Defense, Tel Aviv, Israel. 
Right, Sorbornne University Professor, Pi
erre Auger, from France, acting as special 
advisor for ICIP and Unesco. 

lean Kuntzmann (left) of the Fourier Insti
tute, Grenoble, France, and Manuel Sadosky 
(Argentina) of the Faculty of Sciences, 
Buenos Aires. 

Left, Alston S. Householder (U.S.A.) of Oak 
Ridge National Laboratory, and Philippe 
Dreyfuss (France), Bull Machine Company. 
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Left, Dr. Alwin Walther, 61, has been teach
ing for 31 years at the Darmstadt Technical 
University, West Germany, where he started 
the famous Institute for Practical Mathe
matics. Right, L. Bie~mann of the Max 
Planck Institute of Physics, Munich, West 
Germany. 

Left to right, Dr. H eido Yamashita (I apan) , 
70, who has been teaching electrical engi
neering at Tokyo University for 40 years; 
Prof. Howard H. Aiken (USA), Computa
tion Laboratory, Harvard University; Dr. 
Hiroshi Wada, (Japan) Chief of Electronics 
Div., Electrotechnical Laboratory, Ministry 
of International Trade and Industry. Drs. 
Yamashita, and Wada, are pioneers in I apa
nese computers. 

Left to right, Philip Rabinowitz (Israel), 
Chief. Programmer, Weizmqnn Institute of 
Science in Rehovot,'who will visit the US 
at the invitation of the National Bureau of 
Standards; Zwi Riesel, (IsTliel) Chief Engi
neer, Weizmann Institute; and Gordon D. 
Goldstein, (USA) Office of Naval Research 

,in Washington and editor of DIGITAL 
COMPUTING NEWSLETTER. 

PERSONALITIES 

Christofer Strachey (left), National Re
search Development Corp., London, Eng
land, and Maurice V. Wilkes (right), Uni
versity Math Lab., Cambridge, England. 

Left to right, Nikolai Birukov, Institute of 
Automatics and Telemechanics, Moscow; 
Anatoli Alexeeivitch Dorodnitsyn, Chief of 
the Computing Center, Academy of Sci
ences, Moscow; Paul Tikhonov, Academy of 
Sciences, Moscow, USSR. 

Left, Motinori Goto of the Electrotechnical 
Laboratory, Tokyo, lapan-an ICIP scien
tific consultant, and right, Eiichi Goto of 
Tokyo, one of the parametron inventors. 

:Left to right, US panellists, Edward Cannon, 
National Bureau of Standards, Washington; 
Mrs. Ida Rhodes also of NBS; an unidenti
fied participant; and Anthony G. Oettinger 
of Harvard University, Cambridge, Mass. 
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F-J06 model in Convair's supersonic wind tunnel at San Diego, California. 

MicroSADIC ... Consolidated's new all solid-state data pro·, ssing system ... 

is now in action sampling, digitizing, and rec . a.t:the~maximum speed of 
.,y,.,.p' 

computer input. In one high-speed wind tunnel, 5 force mode channels and 

associated block 'gaps are recorded by this inte system in less than 20 

milliseconds. In the pressure mode sampling of all 125 data V~~''''''~:';'&;~V.I.Io~'-J'"",~,~.L 

only 0.8 seconds. These are just some of the capabilities of this flexible au 

matic system ... a system that can also be custom-tailored to rocket 

thermostructure, or t.elemetry data reduction. Full information is in 

CEC 3020-X2. 

'S''':;'':''::'~'''' : /-")'. \ 

CONSOLIDATED SYSTEMS l' "YCORPOR 
1500 S. Shamrock, Monrovia, Calif, \ ~) i\ SUBSIDIARY 'w; 

Complete from transducers through digital magnetic tape, 

the system acquires and processes data directly compatible 

with entry into either the IBM 650 or 704 computer. Auto

matic plotting of the computed data is also provided: 

"'--' 

Circle 6 on Reader Service Card. 
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THE !?O ill&)[! ALL TRANSISTORIZED ANALOG COMPUTER 
-. basic mode/less than $4000 

PACE TR·10 Eliminates Drudgery- Gives New Insight Into Engineering Problems 

This compact unit, 15" x 16" by 24" high, is powered by 115 
volts AC and can provide day-in day-out instant solution of 
your most vexing engineering problems. Even if you have 
never seen a computer before, you can learn to operate the 
TR-IO as easily as you learned to use a slide rule. 

Simply turn a dial to feed in design parameters, and the 
computer provides an instant by instant, dynamic picture of 
the effect of each change. You can study the inter-related 
effects of heat, pressure, flow, vibration, torque or any vari
able, and visually compare one with the other. Engineering 
data comes alive - insight into how new designs will work 
is obtained easier, faster. 

Because of its minimum size and low price, the rrR-IO can 
become your own personal analog computer. You gain first
hand experience with the power of analog techniques, and 
convert more of your time to creative engineering. New 
ideas that were too costly to try before are now practical. 

You can design virtually to perfection and have a permanent, 
visual record of performance before building pilot models or 
prototypes. As a result, "cut and try" expense is reduced. 

The same quality workmanship and design that has made 
Electronic Associates the world's leading producer of pre
cision general purpose analog computers will be found in 
this new unit. Accuracy to ±.1 per cent. Modular construc
tion allows you to select varying quantities of the following 
computing functions: summation, integration, multiplication 
or division, function generation, parameter adjustment, 
logical comparison. 

for complete engineering data, write for Bulletin TR- J O-G. 

ERI ELECTRONIC ASSOCIATES, INC. 
Long Bmnch, New Jersey 

Circle 7 on Reader Service Card. 

12 DRTRMRTION 



Do computers 
really pay? 

47 users in the civil engineering field 

alone, are proving that the Bendix G-15 

more than pays its way. 

The repeated computations encountered by civil engineers 
in "the design of highways, bridges, dams and other public 
works, are tedious at best. With electronic computation the 
engineers are relieved of such uncreative work because the 
computer performs repetitive arithmetic automatically at 
high speed. 

In time savings alone, the Bendix G-15 is a profitable tool. 
But add to that the value of the extra productive hours 
available to each engineer and the fact that the computer 
eliminates compromise solutions by finding the best answer 
through many "trial and error" solutions at tremendous speed 
- you can begin to see the important hidden profits of elec
tronic computing. 

Many problems are being selved today on the Bendix G-15 
that have never been solved before, because of the many 
man-years of math that manual methods would require. 
Pronts here are so great that it is difficult to even measure 
them. Then there is the increased accuracy of electronic 
computing, with the resulting reduction of checking time. 

The benefits are so many and varied that it is difficult to 
express them in dollars and cents. But qonsider the proof that 
47 Bendix G-15s are being used in the civil engineering field 
alone. And in other fields - electronics, optics, tools, mis
siles, navigation, illumination, and even animal husbandry, 
the G-15 is making itself known as the computer that pays 
big profits in many ways. Full details are available on request. 
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AVIATION 

CORPORATION 

Circle 8 on Reader Service Card. 

PARTIAL LIST OF 
CIVIL ENGINEERING USERS 

Alfred Benesch and Associates 
Barber-Colman Company 
Bonneville Power Administration 
Bucyrus-Erie Company 
Butler Manufacturing Company 
Clark, Daily and Dietz 
Consoer, Townsend and Associates 
Cook County Highway Department 
Crawford, Murphy & Tilly 
De Leuw Cather and Company 
Edwards and Kelcey, Engineers &"Consultants 
Ellerbe and Company 
Emmet J. McDonald Associates 
Harley, Ellington & Day, Inc. 
Highway Research Board, AASHO, Road Test 
H. W. Lochner, Incorporated 
Homer L. Chastain & Associates 
Hurst-Rosche, Incorporated 
Illinois Division of Highways 
J. E. Greiner Company 
J. Stephen Watkins, Consulting Engineers 
Jenkins, Merchant & Nankivil 
John F. Meissner Engineers, Incorporated 
Lockwood, Kessler & Bartlett, Inc. 
Michigan State Highway Department 
Palmer and Baker Engineers, Inc. 
Parsons, Brinckerhoff, Hall and Macdonald 
Portland Cement Association 
Reynolds, Smith & Hills 
Richardson, Gordon and Associates 
Rochester and Goodell Engineers, Inc. 
Stanley Engineering Company 
Tudor Engineering Company 
U. S. Army Corps of Engineers 
Vogt, Ivers, Seaman Associates 
Warren & Van Praag, Incorporated 
Wilson and Company, Engineers & Architects 
Wyoming Department of Highways 

DEPT. E-9a, LOS ANGELES 45, CALIFORNIA 

13 



AUTOMATIC PROGRAMMING IN THE SOVIET UNION 

by A. P. ERSHOV 
Chief, Theoretical Programming Dept. 
Computing Center, Academy of Sciences of the USSR 

as related to ETIENNE J. GUERIN 
DATAMATION'S European Editor 

Automatic programming can be defined as the use of. a 
computer to perform automatically any part of the pro
gramming job. Early developments in this field in the 
USSR took place in 1954. And the greatest influence in 
programming methods can be attributed to Professor A. A. 
Ljapunov who in the years 1952-53 described the OPER
ATOR PROGRAMMING METHOD in his series of lec
tures "Logical Schemes of Programs" at Moscow University. 

The main features of the operator method are· that the 
program is conSidered as a complex operator acting with 
initial data, and consisting of elementary operators of 
various types. The main types of elementary operators 
acting with initial data are ARITHMETICAL OPER
A TORS performing direct, data transformation, and logical 
operators determining the next sequencing of computa
tions. The conception that the operator should depend on 
some integer parameter-for instance the address of the 
indexed number depending on the values of these indexes 
-was also very important. Considered, too, were CON
TROL OPERATORS not acting with initial data but deal
ing with the program itself. To be mentioned were the 
READDRESSING OPERATORS, (1) changing the de
pendent parameter addresses while the parameter value 
is changing, and (2) the RESTORATION OPERA TOR 
restoring the dependent parameter addresses to their 
initial condition according to the initial value of the para
meter. The detailed computing plan's· record written as 
the sequence of the operators of various types is called the 
operator scheme of program (or logical scheme of program). 

Ljapunov's operator method was very important in the 
development of automatic programming because: 

14 

(1) For the first time the program components
here called elementary operators-were form
ally classified according to their functions 
regardless of the . problem programmed. In 
this way the language of the logical scheme 
program could easily be formalized, and it 
was made universal for writing problems to 
be solved. 

(2) The language of logical schemes of programs 
was easy to algebraize, which fact was veIY, 
important for the direct input of the pro
gram's logical scheme into the computer. 

(3) The logical scheme of program as an inter
mediate result of the programmer's work 
successfully separates the programming proc
ess. The composition of the logical scheme 
corresponds to the "intellectual" work of the 
programmer while the laborious mechanical 
work becomes a transition from the logical 
scheme to the object program. Accordingly 
the stage of the programming process which 
is the. easiest to automatize, was separated. 

(4) Separating the whole problem as a sequence 
of separate operators permits the programmer 

, . ,r:, to divide the programming· process into pro-

gramming of separate elementary operators, 
which makes the coding easier. 

V. M. Kurochkin composed in the summer of 1954 in 
the Computing Center a program for BESM, permitting 
symbolic programming. 

L. M. Korolev composed the first version of the program 
for BESM which carried out the programming of arith
metical formulas. 

G. S. Bagrinovskaja from the Mathematical Institute 
described a project of the program for programming of 
readdressing operators. 

E. Z. Lubimsky and S. S. Kaminin in summer 1954 
constructed the programming program for the STRELA 
computer (designated as PP-1), performing the program
ming of readdressing, restoring and logical operators. 

Such work was only experimental but was a necessary 
step toward the design of large programming programs. 

the first programming program,s 

During Professor A. A. Ljapunov~s seminar in October 
1954, E. Z. Lubimsky and S. S. Kaminin described the 
first project of the programming program (designated as 
PP-2) which fully automatizes the transition from the logi
cal scheme to the object program. 

Source information for this programming program con
sists of (1) the logical scheme of the program and (2) the 
table of storage assignment. The logical scheme may in
clude arithmetical and logical operators, readdressing ,and 
restoring operators and so-called non-standard operators 
presenting parts of the object program written in com
mands with symbolic addresses. 

strela-3 programming program 

,The main result of the Computing Center's work in the 
field of automatic programming is the present-day pro
gramming program for the STRELA-3 computer which is 
installed in the Center. Work on the programming pro
gram for the STRELA-3 (designated as PPS) started in 
the fall of 1956. It was completed in the fall of 1957 and 
was p'erformed by 6 staff workers of the theoretical pro
gramming department. 

When requirements for the source information were 
developed, the following aims were sought: (1) The repre
sentation of the source information has to be close to the 
mathematical formulation of the problem. (2) The size of 
auxiliary and technical work not connected with the math
ematical formulation has to be reduced to a minimum. 
(3) The source information must give full information 
about the structure of the object program. (4) Source in
formation must be maximally compactable and presentable. 

Source information prepared by the programmer con
sists of 5 parts. These are the program's scheme (the main 
part of information), the carried away operators, informa
tion about variables, information about storage blocks, and 
blocks. Some source information parts may be absent. 

A few comments are in order· concerning terminology 
used here. A variable is a letter symbol contained in the 
source information, which may denote some mathematical 
variable or constant, . or in general, any machine word. A 
storage block means any group. of locations which has to 
be placed in the storage one after another. 
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Regarding information about variables, all the variables 
. requiring some additional information are written down. 
Such additional information may be a constant, if the 
variable represents a constant. Four types of constants may 
exist, such as decimal floating-point constants, binary 
floating point constants, commands with symbolic ad
dresses and commands with real addresses. This additional 
information may also be an address, in case the location 
of the variable in storage is to be prescribed. 

Blocks include any data placed into blocks and intro
duced into the storage by the object itself. 

strela-3 program's scheme 
In the program's scheme all operators of the object 

program are written down one after another and the order 
of placing the operators in the scheme corresponds to their 
place in the object program. The scheme may include op
erators of the following types: 

Name of the operator 
Symbol denoting the 

operator's type 

l. Arithmetical A 

2. Logical L 

3. Restoring V 

4. Non-standard H 

5. Readdressing P 

6. Double-counting DC 

As a rule every operator is represented by a letter de
noting the operator's type after which in parenthesis, in
formation about the operator follows. The letter symbol 
and parenthesis may be omitted only for the arithmetical 
operators. 

Name Symbol 

Operations with two arguments 

Addition 
Subtraction 
Addition by modulo 2 

(digit by digit) 
Logical addition (digit by digit) 
Multiplication 
Logical multiplication 

(digit by digit) 

+ 
+ 
v 

x or • (see below) 
/\ 

Operations with one argument 

Integer part 
Fractional part 
Absolute value 
Sign 
Sinus 
Cosinus 
Arcsinus 
Arccosinus 
Arctangent 
Exponent. 
Natural logarithm 
Binary to decimal conversion 
Decimal to binary conversion 
Logical negation (digit by digit) 

powers: 

E 
D 

Mod 
sign 
sin 
cos 

arcsin 
arccos 
arctg 
exp 
In 

Dec 
Bin --, 

1 2 3 !<. -~ +p x-, x. X. xt
, X ,x~ (1<P<51l,O<Q<7) 

The usual hierarchy of operations u.sed in mathematics is 
used for the determination of the order of operation ful
fillment. There is only one difference between the marked 
and non-marked multiplication (x and .), which is obvious 
from the following example in which arguments of the 
corresponding operations are underlined: 

cos '2 x2 + sin(a+ b)(a-b)+ sin(a-+b) x (a-b)
-Mod lC. sign(x +y) a2 

Besides this, the following notation is allowed: sinm x, 
which denotes (sin x)m. 

The Computing Center's experience shows that the only 
transformations of formulas which are necessary in the 
preparation of source information are: (1) the omitting of 
radixes and (2) the replacement of division by appropriate 
powers. 

As part of the program's scheme it may be necessary to 
perform the cycle repetition of certain sequence of' oper
ators. For this purpose such a sequence is inserted into a 
loop. Besides this, special symbols may appear in the 
source information, denoting the command transmitting 
information between computer's parts, and transfers. Every 
operator may possess a number which is rendered by a 
letter denoting the operator's type as a subscript. Every 
operator can be carried away from the program's scheme 
into the second part of the source information. All the non
standard operators and some complicated arithmetical ones 
are carried away into the second part. In this case, in 
place of the operator carried away, a letter denoting its 
type with the number, is left in the scheme. The main rea- logical operators 
son that the source information is presentable and oQVi()u~ A logical operator performs the verification of 1 of 5 
is the successful solution of the problem of/f€C"th:ding~<~,:, standard logical relations which are: 
arithmetical formulas and the use of obvioussyinholism. 1 I~: ':,. a < b a < b I al < Ibl lal < Ibl a = b 

arithmetical operators .... ;;>.';.:" where a and b are variable or constants 
The arithmetical operator fulfills the evaluatidii·~~ia~~EbiJ.:it:i{;:~ /li In the program's. scheme, logical ;perators are 

the sequence of formulas as in'j·y;·,sented as: 

repre-

:;.~t LCa~b[l) 
F (Xl"'" Xn) ~ y' '~"::' .• ,~._~~:.:.:;;: N

z 
where F is a superposition of operations from some fixed 
list of operations and Xl , ••• ,Xn are variables and con
stants. In particular, this list contains all the operations of 
STRELA-3. y denotes the result of evaluating the formula. 
The constants in formulas are represented either by letters 
or by numbers. The variables may have any number of 
letter subscripts. In this case every subscript must be a 
parameter of some loop. 

Here is the list of operations and their abbreviations 
used by the arithmetical operators: 
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where Nl and N2 are operators' numbers a b is one of 
the 5 logical relations. Here is how the operator acts. If the 
relation a b is true, then we transfer to .operator Nt, 
otherwise we transfer to operator N2 . If one of the oper
ators' numbers is omitted, it means that we transfer to the 
next operator in sequence. 

non-standard operators 
A non-standard operator is any part of the object pro-
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gram, written in commands with symbolic addresses. As 
said earlier' the non-standard operator is always written 
down .in the second part of the source information (car
ried-away operators). In the program's scheme the non
standard operator is represented by the letter H with the 
number of the operator. In the second part a "head" is 
placed before the non-standard operators, in the form: 

N n 50 

where N is the non-standard operator's number, n is a 
number of words the operator contains. 

loops in the strela-3 pp 
A loop performs the repeated fulfillment of some se

quence of operators for all given values of the parameter of 
the loop. In the program's scheme the loops are repre-
sented in such a form: {A} 
where { and} are the opening and closing brackets of the 

loop, A is the sequence of repeated operators. The loop's 
parameter i and its initial value iH, if it is not equal to zero, 
are placed under the opening' bracket: 

.{. or {, (if iH = 0) 
I =IH I 

If the number of repetitions of the loop is determined by 
the final, value of the parameter iH then the letter is placed 
over the opening bracket: ' 

iK iH 

{. or {. 
I =IH I 

In such a case the loop will be repeated from the value 
iH up to the value iK inclusive by the step of the size 1 
(iH < iK)·, iH and iK are either variables or non-negative 
integer constants. If iH and iK are variables, then it is sup
posed that they are evaluated by the object program be
fore the running of the loop as non-negative integer nor
malized numbers. It is also possible to set the number of 
the loop's repetitions by means of one of five logical rela
tions a h. 

readdresslftg operators 
A readdressing operator is recorded in the program's 

scheme as: peN. n, h), 
where N is an operator's number, n is either a command 
number for a non-standard operator or a variable, h is 
either a variable or an integer constant. Here is how the 
readdressing operator is fulfilled: 

Ifn is a command number for the non-standard operator 
N, then the readdressing constant h is added to the 
command. 
If n is a variable and h is a constant, then h is added to 
all the addresses of the variable n in the operator N. 
If n is a variable and h is also a variable, then it is sup
posed that the value of the h needed is evaluated in the 
third address of the location for h as an integer number. 

restoring operators 
A restoting operator is recorded in the program's scheme 

as: V (N) where N is an operator's number. 
If there are some variable commands in the operator 

N which are transformed by readdressing operators, the 
restoring operator will transfer the initial values of these 
variable commands into their places in the operator N. 

double-coufttlng operator 
While composing the program with the help of the PPS, 
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rJ;Y~~~~~;~ 
N l~;L 

computation control may be prescribed by means \qffdo.p..~l~/r~~',:;~~r<:;t~ I 

computations of separate segments of the prograrn:l:Wnete.::;:!L.;.! . .,,~~k!';;l\ / 
fore the double-counting operators' symbols are a,rranged. ::7"1{ // 
in the program's scheme. The computer will comput~£;~&f C 12 <f"fi;'1 
segment of the program between two such symbol$fol~~~' 
lowing one after another-and accumulate all the contents 
of the internal storage. If the sums are equal, then the 
whole content of the storage is recorded on the magnetic 
tape, and the computation is carried on. If control sums 
are unequal, the computer stops and after a neW start, it 
repeats the computation once more comparing it with the 
three sums already computed. 

The following notation which denotes the transmisSion 
of information between the different computer parts is 
used: A B where A is the symbolic address of the start of 
the location from which the information is going to be 
transferred, B is the symbolic address of the start of the 
location where the transfer is going to be made, and n is 
a number of words in the information being transferred. 

N 
The unconditional transfer is denoted by [ where N 

N 

is an operator number to which the transfer will be made. 
N 

The conditional transfer is denoted by [1 
N2 

If the signal for the preceding command is equal to 
1, we shall transfer to operator N. Otherwise we shall 
transfer to operator N2. For transfers to subroutines the 

N 
following notation is used: []~ which means to fulfill the 

NJ 
subroutine beginning with operator N 1 and up to operator 
N2 exclusively. 

storage blocks in the pps 
This information, at first, shows how many blocks should 

be in the storage and how long they should be. If neces
sary, it is possible to point out the position of some blocks 
in the storage. Such information about every block has 
the following form: 

Mk. A words, V= ••• 

where k is the block's number, is its length and v is the 
address of the first location of the block (if given). Then 
information about the variables associated with this block 
is written down. If the address of a v~riable a or a i j ••• 

depends on parameters i, j, ...., it is' recorded in such a 
form: 

where H denotes the start of the block (its first location) 
and K denotes the end of the block (its last location). Num
ber 6. is a "shift" in Russian terminology, hl' h2 ... are 
the steps of readdressing according to parameters i, j, . . . 
Land h may be either integer constants or variables. 

If the address of the variable a from the block does not 
depend on any parameters, then the information about its 
place in the block is recorded by: a == H (or K) + 6.. 

If some variables appear in the program's scheme with 
different sets of equal numbers of subscripts, then the 
dependability of the address of the variable on the sub
scripts is mentioned in the information only once. For ex
ample, if the variables aisk, akl1> aksi appear in the pro
gram's scheme, then in the information about blocks only 
one row is written down 

aijk == H (or K)+ b.+h)i + hzj + h3k 
That is all about source information. 
Weare now going to describe briefly the structure of 

PPS, the programming program for the STRELA-3 com
puter. The PPS as a whole consists of 30 separate blocks 
recorded on the magnetic tape. Every block is used only 
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Your scientists and 

engineers now benefit from 

electronic computation without 

becoming computer specialists! 

How to get increased research and engineering 

productivity without increased manpower 

Electronic computation in the right hands. The 
lowest-priced complete computer you can buy, the 
Royal Precision LGP-30 enables both present and 
new computer users to bring electronic computa- . 
tion to a level where it does the most good. No 
longer do you need a group of highly-specialized 
computer men. The compact, mobile LGP-30 plugs 
into any convenient wall outlet without expensive 
installation or air-conditioning ... puts electronic 
computation in the hands of your own research and 
engineering specialists ... greatly increases their 
available creative time and productive output. 

Short break~in time; fast answers. Although' the 
LGP-30 gives you memory (4096 words) and capac
ity comparable to that of computers many times its 
size and cost, it is by far the easiest computer to 
learn and program. Answers are printed out di
rectly - require no deciphering. Result: because 
the people qualified in your specific field are given 
access to the computer, you get an almost imme
diate increase in productivity. At one LGP-30 in
stallation, for instance, an output of 34 engineers 
has been attributed to a staff of only four. 

Elimination of tedium; increased quality. A survey 
of your research and engineering work would un
doubtedly show much of it to be of a routine nature 

ROYAL MCBEE • 

-the repetitive calculations known to be deadly to 
the morale of highly-trained personnel. In fact, one 
research organization estimates that creative think
ing and routine calculation are usually found in the 
ratio 'of 1 to 9. Using the LGP-30, your engineers 
can eliminate the tedious 9 parts out of 10 ... can 
not only increase output per man but, equally im
portant, improve the quality of the work produced. 

Maximum results; minimum cost. Successfully em
ployed in well over 200 installations, the LGP-30 
is available on either a sale or rental basis ... gives 
you the opportunity to investigate electronic com-

. putation without the attendant burdens of high cost 
and complexity. Backed by 20 years of electronics 
experience, LGP-30sales and service are available 
through Royal McBee offices coast-to-coast. Train
ing is free-as well as membership in an active 
users organization. A complete library of programs 
and sub-routines is available. 

Write today for complimentary brochure. To dis
cover more fully how the LGP:"3Q can serve your 
engineers and your organization, call your nearby 
Royal McBee Data Processing Representative, or 
write Royal McBee Corporation, Data Processing 
Division, Port Chester, N. Y. for illustrated bro
chure. In Canada: 179 Bartley Drive, Toronto 16. 

data processing division 
Circle 9 on Reader Service Card. 
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once during the programming program's running. The in
formation transformed is placed in the internal storage. 
Every· block has a length of about 240 locations. A part 
of the storage-about 130 locations-is intended for some 
working materials, which the PPS works out and carries 
over from one block to the other. Thus the length of the 
simultaneously transformed information may reach up to 
1,500 words. The blocks of the PPS change one after an
other automatically. The PPS punches on punched cards 
the finished object program and some additional informa
tion. Besides this, it is possible if desired to punch inter
mediate information. 

PPS is able to discover automatically many formal mis
takes in· the source information. 

As a conclusion to this section, let us consider an ex
ample of preparation of the source information. Suppose 
we have to integrate a parabolic partial differential equa
tion 

~~ = 0.75 JX(l- x)( t 2 X + z) ~~~ 
z(x,o)=o;z(o,t)=o;z(1,t)=t 

from t = 0 to.t=T, M =h-1 and t are' given (h is the 
step by x, t is the step by t). ' . 
The evaluation formulas are: 

zO,n+l = ° 

There are a great number of problems in' automatic pro
gramming, but let us here select two types of problems: 
1. The problems of the source information and 
2. The problems of construction of new programming 
algorithms. 

source information in the pps 

This isa general designation for all problems whose 
solution simplifies the construction of the source inform a
tionand brings its form closer to the mathematical expres
sion of the problem, making. use of all the wealth of mod
ern mathematical symbolism. Natural development in this 
direction is the expansion of symbolism, acceptable to the' 
source information, by the addition of some widespread 
mathematical terminology. The latter may include some 
sorts of mathematical operators, such as summation, the 
evaluation of multiplication, differential operators, etc., or 

some functionals, such min f(x) max f(x), f(x)dx and 

so on, some widespread special functions. And at last, we 
may want to include into the source information not only 
real scalar numbers but more complicated numbers such as 
complex numbers, vectors or matrixes and so on. 

The method of subschemes (already used in some pro-
z = z +t, 0.75 JX(1-X)(t2 X+Z ) zm+i,n-2zmn+ Zm-l,n gramming programs) may be used for decoding new sym-

m,n+l m,n m,n h2 boIs, which take place in the source information. The es-
m = 1, '2, ... , M -1 sence of this method is that a special block is added to the 

Z M 1 = (n +1) T programming program which may "understand" new sym-
,n + b I n =0,1,2, .... 0 s in the source information. For every symbol of that 

Let us pick out one block of the storage, containing sort, which denotes some mathematical algorithm D, this 
1000 numbers for storing all the values of Z for each layer block constructs a subscheme which represents the record 
of t. The new Z shall be placed on the locations of the old of the algorithm. This record is the algorithm D in terms 
ones with delay for one step, because the old values of z of standard operators (arithmetical, logical and so on). The 
will be needed for the evaluation of the new ones. Each subscheme constructed substitutes the symbol, denoting 
time three points Zm, Zm and Zm will be used, which cor;~~ the algorithm D, into th~ source infor.mation. After this, 
pond to Zm, m Zm-1' n, Zm 1, n' /0;;';}~E1\t~,~ transf.ormed prog~am s .scheme whICh no longer con-

Here is how the source information appears: 'i~/;:'~~ ~, ~~~~,s specIal sy~bols, IS agam transformed by the prog~am-
1. The program's scheme* iii I 1:~~'J:. m~~~ progra~ m ~ general ~~y. Or to s~y It more b,~Iefly, 

(it ~tZ;l:'l'lt'"A';i';'\;'/I"'!.;~,~,th.'I~SS the umficatIOn of the programmmg program pro-

~
M l{ . {M n:, 1:::~;~~srq:Ht:i.:7~rrrr~, j ming method with the compiling program's method. 

~M~T D((5) 04ZmJ nT...,.,t L(m=o[) \,~~""!,!·;~'·;;rJ!,;,~!,;l';;!">"\;"'iti}, ; though the principal possibility of such a unification 
'=0 m Nl \~'t::1 4tl:qbeen discussed for some time, there is little being done 

N 
. ',~~K this direction. 

2.. N4 '4._~ 

O~r[ LN(m=M[)(ntl)T~Zm[J mM-1...,..x 
, N2 1 N3 N4N3 

Zm+ O.7S(X(l-x)(tlx tZm))-'2(Zrn-2Zmt zm) M2 ~r 
t<T M 

J s~ziiiJ r~5}DC} {DeCZi~Zi}aI000~ STOP 
N4 N2 i=l 

Here the logical operators are picking out the cases 
m = 0 and m = M, which are evaluated separately. The 
sign . is used to show the number of the next operator, 
if the letter does not possess. a letter denoting the oper
ator's type. 
2. Carried away operators are absent. 
3. Information about variables is absent. 
4. Information about storage blocks is as follows: 

Ml ,WOO words 

Zm = H +l'm 
ziTI=H-l+l'm 
zm = H + 1 +1'm 
a =H. 

5. Storage blocks are absent; 

* A "FORTRAN-like" expression of this program appears as ap
pendix 1 at the end of the article. 
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new programming algorithms 

From the broad field of problems of this kind, we shall 
consider only two, which are probably the most important 
from a practical point of view. These are (1) The analysis 
and transformations of the program's schemes and (2) 
speeding up of the programming program's work. 
1. The analysis and transformations of the program's 
schemes. " 

The term "analysis of the program's scheme" denotes 
the construction of algorithms capable of obtaining various 
information from the programs scheme about the inter
connections between the operators forming the scheme. 

Up to now, programming programs were constructed "in' 
such a way that every operator from the scheme was pro
grammed as much as possible independently from the 
other ones. For example, the economy of commands during 
the programming of arithmetical operators is performed 
only in one operator. In the programming of loops, it re
quires that all variable commands, depending on the loop's 
parameter, are to be placed in the scheme between the 
first operator of the loop and the last one. The independent 
programming of various operators permits the simplifica
tion of programming algorithms but avoids opportunities 

. of improving the constructed program. Here is an example 

:DRTRMRTION 
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of 'the improvement of the programming algorithms 're
quiring an analysis' of the program's scheme. 

Let us suppose that in some' 'arithmetical operators 
Al, ... ,An we meet one and the same term F(XI .. " Xk)' 
It is obvious that in some cases, F (Xl' ... ,Xk) may be 
progra~med in one operator only, while in the other oper
ators the term F (Xl' ... ,Xk) is replaced by a symbol de
noting the result of the term's evaluation. This may be 
done in the event that there is an operator AI ~mong 
Al, .' .. ,An' which is always fulfilled before the others and 
if Xl' ... ,Xk do not appear in the computation as the re
sults between the work of operator AI and Aj (Aj is one 
from Al, ... ,An)· It is clear that it is impossible to dis
cover the possibility of such a generalized economy of 
commands without an analysis of the program's scheme. 

, The problem of analyzing the program's scheme may be 
formulated in thjs particular case in a more exact way. To 
construct an algorith:m which for any arbitrarily chosen 
two operators AI and, Aj from the scheme, determines 
which one of these possibilities take place 

(a) Ai is always fulfilled before Aj; 
(b) Aj is always fulfilled before AI; 
(c) AI and Aj are not simultaneous, that is, if one is 

fulfilled the other is not; 
(d) AI and Aj can'be fulfilled in any r'elative order. 

The construction of such an algorithm would be ~ery im
portant for programming; 

In connection with the inclusion of such notations as the 
summation term ~ and the multiplication term into 
the source information,. there appears an interesting prob
lem of the program's scheme transformation. Let us con
sider as an example the problem of evaluating the series 

n 
U = L fef<-) with some given accuracy. 

K.= 0 ' 

It is obvious that if we substituted this notation directly 
by the subscheme 

n 
0-0> U { u +f(k) ~ u}, the object program would be very bad. 

k 
If we shall compute according to this program, we have 
to evaluate f(k) for every new k anew, and in most cases 
this would be quite unprofitable. In fact, the direct evalu
ation of f(k) is usually reduced to the evaluation of f(k) 
by using some recurrent relations. 

For instance, the series n k 
u = 2:,';-

K=O n. 
is always evaluated according to such a scheme n ' 

l-?t.O~U{ u +t ~u, \X -o>t} 
k=l' , 

It seems possible to us to solve the' following problem. 
For any arbitrary function f(k) of an integer argument rep
resented by a combination of the exponent, power and 
factorial functions, finding an algorithm replacing the close 
notation f(k) by the recurrent relations. The realization of 
such an algorithm in programming program would permit 
the programmer not to do the preliminary work of finding 
the recurrent relations but to give this work to the com
puter. The programmer has only to write doWJ;l the com
mon number of the series or the multiplication in a close 
form. 

In connection with the programming of loops, the fol
lowing problem also ~oncerniilg the transformation of the 
program's scheme is interesting. In many problems - par
ticularly in the evaluation of tables ~the following pre
scription appears: 
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"Evaluate the table of the values of the function 
Z = F(p', 1, m,n) 

(wherep is a parameter) for all sets of the values of the 
integer arguments, for which 

10 " 1 " lK' mo " m" mx' no" n " nx-
(The number of arguments is of no importance and can be 
arbitrary) . 

It is very easy to write the program's scheme in such 
aform: Ix mx nx 

{ { -{ Fep, 1, m, n)7z, punch z }}} 

1=10 m=mo n=no 
But if for instance, F(p, 1, m, n) can be represented in such 

a way: F(p,1. m, n) = yCl, t(m, ~(t;(p)))) 

then the scheme 

nx mx Ix 
C(p)-?>u{ ~(n,u) ~v{ 1/I(m,v) -?>w{ .y(I,w)~Z,punChZ}}} 

n= no m=mo 1 =10 

would of course be much more profitable. This is because, 
according to this scheme, only that part of the function F 
is being evaluated in every loop, which is essentially de
pending on the parameter of this loop. The evaluation of 
the left part of F is carried out into the external loops, more 
seldom repeated. 'Consequently, the program as a whole 
works faster. 

In this case it is also probably possible to find an al
gorithm which would perform the transformation of the 
program's scheme mentioned above. 
2. Speeding of the programming program's work. 

The new programming program acquires more and more 
opportunities to improve the quality of the object pro
gr.ams by the expansion of the complication of the program
ming algorithms. But the increased complication and the 
size of the programming program have their dark side, 
which becomes an increase of the programming program's 
running time. When the' running of the programming pro
gram takes much time, it reduces the benefit of using this 
programming program-and especially when th~ computer 
is unstable. It should therefore be stressed that while- con
structing new algorithms for the programming program, it 
is necessary to aspire in every possible way in increasing 
the speed of the algorithm's work. 
Appendix 1. 
READ M, T 
Oouble Cotlnt 

Do 1)1 m=o, M 

Zm = 0 

t = nT 

Do K5- n=o to t<T 

Do N2 m=o,M 
IF(m) Nl,K2,Nl 

r = 0 

Go To N2 
I F(m-M) N3, K3, N3 
Z m = (n + l)T· 
Go To N4 

X= m/M 
r = Zm+ ·75 /x(1-X)(t2X+7m) (Z+m-27m+Zm-)M2 

N4 Z m = s 
N2 s = r 
K5 DOl/ble COl/nt 

DO K6 i = 1. M 

Convert Z i t.o decimal 
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:0 R T RM RTI C N in business and science 

BURROUGHS 
TAKES SOLID STATE STAND 

IBM WORKS ON 
COMMERCIAL TRANSLATOR 

July/August 19~9 

Major computer manufacturers in this country are 
unanimous in the gradual conversion of their design 
and production efforts to solid state computers. The 
one notable exception--Burroughs Corporation. 
Bur~otighs' ElectroData Division has, made no announce
ments to date concerning specific plans for a transis
torized system. 
In answer to direct questions concerning inroads into 
this area, ElectroData released to DATAMATION the 
following statement made by Jam~s R. Bradburn, vp' and 
,general manager of the division. 

"Burroughs Corporation's ElectroData Division has 
elected to take a different approach, to entering 
the solid state computer field. 
"When faced with a decision several years ago on 
the design approach to be taken on theii model 

'220 computer, Burroughs chose to go' ahead with 
vacuum tubes. At the same time they began develop-' 
ment of an advanced high speed printer system 
which is fully solid state. 
"Using tubes in the 220 gave Burroughs about a 
year and one-half head start over o'ther high
performance, medium-priced systems. The first 
'shipment was made in October of 1958. By the time 
the co.mpet'ing solid state systems, begin to be ' 
delivered in the spring of next year, nearly fifty 

,220 systems will have been completed and 
installed. From a practical business point of 
view, Burroughs management feels their decision 
was a wise one. 
"Burroughs points out that despite the glamour and 

, ~ery aciive promotion of the co~peting solid 
,state machines, the 220 continues to sell well. 
Since the release of the IBM 7070 in Septe~~~ 
last yea~, Burroughs has received orders for_29 "J." 
220'a, 19 ,of, them during the current year. 
"The 'company attributes this, in part, 'to the 
performance of 220's already installed. During a 
recent eleven-week period the av&rage 220 system 
up-time was 98.7% and the average system work week 
was 60 hours. Burroughs claims that the first 
generation of solid state systems will be hard 
pres,sed to surpass that kind of a record." 

Burroughs ElectroData still isn't saying when its own 
"first generati~n solid state system" will be 

,announced. The Pasadena firm holds off announcement 
of new equipme~t .until it is ready to produce. 

IBM has announced a translator for users of commercial 
data proceSSing systems. This trans.lator will 
reportedly be to the commercial field what FORTRAN is 
tO,the scientific field. According to published 
reports the translator tape will'hold over 100,000 
blocks of instructions when in its final form (196'1). 
As new computers'are designed, this commercial pro-
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AERONUTRONIC 
BECOMES FORD DIVISION 

PHILCO CORP. 
BUILDING TRANSAC CENTER 

REMRAND LISTS 
UNIVAC SOLID STATE ORDERS 

INDIANA STEEL, 
GENERAL CERAMICS TO MERGE 
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INDUSTRY INFORMATION 

gramming language can be easily adapted to them with 
the use of an intermediary translating program. The 
program converts new commercial language into machine 
instructions. IBM is now preparing such programs for 
several of its more advanced data processing systems, 
the 705-111, 7070,709 and the 7090. 

Aeronutronic Systems, Inc., was merged with the Ford 
Motor Company, effective July 1st. It will operate as 
Aeronutronic, a division of the company. The merger 
was approved by both firms' boards of directors. To 
quote an official company statement, "The merging of 
Aeronutronic into the Ford Motor Company will permit 
more effective company support of Aeronutronic 
programs and thus will facilitate the undertaking of 
more extensive projects than have been feasible in the 
past." Translation--Aeronutronic has proved its 
capability and Ford will now proceed to pour a great 
deal of money into it's new division. 

On June 10th Philco Corporation broke ground for its 
multi-million dollar Transac computer center, which 
will be located near Willow Grove, Penna. The plant, 
with over 200,000 sq. ft. of floor space, will contain 
national sales offices and research, engineering and 
manufacturing facilities for producing the Transac 
S-2000. Occupancy is slated for November of this year. 

Firms are ordering Univac Solid State 80's and 90's at 
a fast clip, according to Remington Rand. The 100 mark 
in sales has been passed and the company states that 
two of Detroit's Big Four automobile manufacturers 
have ordered computers. Among those scheduled to 
receive machines this summer ,are National Bank & Trust 
Co., Greenwich, Conn.; Kansas City Life Ins. Co., 
Kansas City, Mo.; Economic Labs, St. Paul; N. J. Turn
Pike Authority, New Brunswick; and Champlin Oil Co., 
Oklahoma City. 

Indiana Steel Products Company and General Ceramics 
Corporation of Keasbey, N.J., have agreed on basic 
terms for a merger. The agreement is subject to 
approval by shareholders of both companies. General 
Ceramics originated square loop, ferrite memory cores. 

A nine-man team of European labor leaders recently 
toured the Michigan Blue Cross-Blue Shield head
quarters to see its Datamatic 1000 installation and 
hear the story of the organization's switch-over to 
datamated office procedures. The group is making a 
detailed study of automation and its impact on employ
ment throughout the United States. Members represent 
labor organizations in Austria, Belgium, Germany, 
Holland, Norway and England. 

Lester L. Kilpatrick, Ronald D. Cone, Eugene Seid, 
Robert C. Morton and Eugene W. Beckman have left 
Autonetics to set up their own company. The group has 
taken over management of California Computer Products, 
Incorporated, located in Downey, Calif. 

Stockholders of Mid-Century Instrumatic Corp., N.Y.C., 
have approved a change in corporate name to Computer 
Systems, Inc. 

ORTRMRTION 



AN ASW SVSTEM ... DISPLAV/AIRBORNE RECEIVER/SONOBUOVS 

Anti-submarine warfare equipment designed, 
developed and produced by The Magnavox 
Company, in conjunction with the Navy De
partment, provides patrol aircraft with eyes 
that see underwater by day and by night. The 
AN/ASA-16 Display System, together with 
SONOBUOYS, AN / ARR-26 Receiver systems 
and other associated equipment provide air
craft with a clear picture of the ocean-depths 
below them. They are part of the continuing 
contributions of The Magnauox Company in 
aiding the U.S. Navy to combat the growing 
submarine menace. 
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IS IT :-OVERHAUL OR TRADE-IN TIME? 

perennial professional society question 
worked over by computer specialists 

It has been observed that the highlights of computing in
dustry conferences are often the informal conversations 
which take place in hotel rooms and in conference cor
ridors. 

In 1958, on the day prior to the Western Joint Com-, 
puter Conference, a group of people with strong feelings 
about the value of such conversations met at The RAND 
Corporation to discuss common problems in computing. 
T his all-day session was tape recorded and a transcript 
was later produced for the attendees. 

A second such session was held this year on March 2. 
It too was taped and printed copies of the transcript were 
sent to the gentlemen listed below. The section which ap
pears here is a result of editing by the participants. 

A part of the discussion concerned what many of those 
attending felt was a lack of any real unifying organization 
in the information processing field. They agreed that 
some good might be achieved by publication of their dis
cussion of this subject. 

T hose attending the 1959 session were Herb Grosch, 
IBM; Morris RubinofJ, Philco; C. B. Tompkins, UCLA; 
Charlie Phillips, Dept. of Defense ; Herb Bright, Westing
house; Saul Gorn, Moore School; Al Zipf, Bank of Amer
ica; E. E. Minett, Remington Rand; Don Madden, System 
Development Corp.; Ed Cannon, Bureau of Standards; 

. Bill Gunning, Epsco-West; Fred Way Ill, Case Institute; 
Walt Bauer, Space Technology Labs.; Oliver Selfridge, 
Lincoln Laboratories; Jackson Granholm, COMPUTING 
NEWS; Paul Armer, Fred Gruenberger, and Willis Ware, 
RAND. 

, The views expressed in this piece are those of the indi
viduals involved. They do n.ot necessarily reflect DAT A
MATION'sviews or the views of RAND, ACM, IRE, 
AlEE, SIAM, AMA, NMAA, the Department of Defense, 
COMPUTING NEWS, The International Brotherhood of 
Teamsters, or the DAR. 

As the participants resumed their discussion following 
lunch it was suggested that the next topic to be considered 
deal with the need for a glossary of computer terminology. 
The consensus of opinion is voiced in Dr. Grosch's open
ing statement ... 

Grosch: Isn't this really a sub-category of the larger 
question: what is wrong with our professional organiza
tions? If we had a decent computer organization, this would 
be one of its functions and there wouldn't be any problem. 

Rubinoff: All right} Herb, I'd like to hear you discuss that 
one ... 

Gorn: Would you say that this is a topic under Item 4 of 
the Agenda; namely, What Can Be Done to Increase the 
Effectiveness of our Professional Organizations? 

Gruenberger: It would certainly increase the effectiveness 
for me. 

Grosch: Many of the people who invent these terms don't 
belong to the IRE and don't see its publications, even those 
of the PGEC. 

Rubinoff: Again, let ·me say, don't let's be one-sided in 
our approach. There are several sets of interests. We didn't 
even include the business users. I would imagine that the 
American Management Association will be coming out with 
their glossary one of these days and it will be quite different. 
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Gorn: Relating to Item 4, some questions have already 
come up in the council and in the editorial board. The ques
tion was raised in the editorial board about starting a review 
journal. Similar questions have come up in the council such 
as the social responsibility of computer people. My answer 
to all of these is, "we can't answer these questions until we 
find the function of the society and what it is supposed to 
cover." The question then becomes one of definition. What 
is the society supposed to cover? That ought to be our first 
question. If the society knows what it is, then it can increase 
its effectiveness. 

Tompkins: Your point is well taken, Saul. When the ACM 
was founded there weren't any computing machines, and a 
handful of people put it together. Everybody tried to strad
dle the whole field. Ever since then it's been contesting with 
itself to the point where I lost interest in it completely for 
a number of years. As far as J know, it doesn't have any 
status goals that are adequate at the moment. 

Gruenberger: Maybe it would be easier at this stage to 
list the things that it should not be interested in. 

Gorn: Rather than worry about this. particular society, 
let's consider the different functions and type of people in 
the whole computer area. 

Rubinoff: I'd like to hear expressions of opinions because 
this problem is getting quite severe. The NJCC has an ad 
hoc committee set up to determine how on earth we repre
sent computer-interested people in this country at the In
ternational Federation of Information Processing; Why 
should it be the NJCG? Why can't it be, for example, SIAM? 
Or the American Management Association, or,for that mat
ter, the chemical societies? They have information retrieval 
problems. 

Grosch: You might be interested to know that I tried to 
get something going inside IBM on this. John McPherson 
and I met twice to try to get a meeting going on it. We 
wanted to get a company position at least discussed if not 
established on the matter. I drew up a four page agenda of 
possible alternatives for discussion which was sent around 
to half a dozen high level types, and their comments were 
so divergent that McPherson decided to not even call the 
meeting. 

Gorn: I was citing an example before, from the editorial 
board, where people have been pushing for the ACM to 
publish reviews. Let's say we know what the society is. What 
would we review, everythirig? 

Grosch: There are a lot of pressing problems involved 
here. We can expect to have many more international meet
ings, and we ought to get the organization problem licked. 
Look at the list of the guys with interests: you have manu
facturers with problems of standardization, terminology, 
arid so forth; you have users who have organized cooperative 
groups; you have universities trying to find out what to 
teach, (all three of those groups have the problem of educa
tion on their hands); you have suppliers who are trying to 
feed components into the industry; you have professional 
programmers; you have information the.orists and machine 
organization people. And all these groups do have a common 
interest; they're all interested in ~hat big box of stuff sit
ting in the middle of the room. 

Armer: It seems to me that never before in the history of 

Weare sacrificing our standard type and our usual make-up so that 
this transcript can be presented in two issues. These representatives 
of our industry seem to think that the need for considering this. 
subject is urgent. We agree. 
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mankind has the situation which is about to come upon us 
existed. This is the pervasion of computers and computing 
into every other science field and discipline. We've always 
thought of mathematics as the queen of the sciences pervad
ing every other field, but computing is going to go much 
farther than that. 

Rubinoff: I object to the words "never before." It's hap
pened before in the case of libraries and it's happened in 
the case of statistics. Now, I'd like to muddy the situation 
even more. There is an International Federation on Auto
matic Control; the IRE and the AlEE both have representa
tion on that. Now, this group is set up with a subdivision 
relatively small called data processing. 

Grosch: While we, of course, regard their business as a 
very small sub-category of our business! 

Armer: Yes, in the latest issue of the Transactions of the 
PGIT, they are talking about the possible need for changing 
their goals to include information processing. Going back 
to your comment, Ruby, I don't think statistics is a fair ex
ample. In the first place, I don't think statistics has pervaded 
nearly as many fields; and in the second place, it's somehow 
different. 

Rubinoff: Mathematical statistics has pervaded many 
areas, however. If you prefer we can talk about operations 
research, which pervades many areas as well. 

Grosch: I think statistics is a sub-class of operations re
search and operations research is in danger of becoming 
stillborn. I ·would agree with the library comment, but I 
think libraries are just a -sub-class of information retrieval 
devices. 

Gorn: What you're really talking about is the theory and 
practice of. formal communications, and that's why it is 
such a central thiIg. 

Grosch: That's very well put, Saul. It seems to me that 
everyone is getting on the bandwagon now, under the banner 
of information processing. 

Armer: Six months from now, information processing will 
be the O.K. word in this business. 

Rubinoff: There's an alternative. We could invent an even 
newer term and see if people could catch up with us on that 
one. 

Armer: I think we really need some generic terms, and 
information processing is just too damn long. 

Grosch: Well, we could make up one. The word "radar" 
was inventer; all we have to do is string together five letters 
with a lot of zilch. 

Gorn: If information processing or information trans
forming won't do, then formal communication won't do, 
either. 

GruenbE rger: Whatever this word is that you make up, 
Herb, maLe sure that it appears first in the Glossary. 

Granholm: We ought to put a Greek scholar to work on 
it and come up with some word like thelelatria, 1. which de
scribes a phenomenon evident in a great many magazines. 

Gorn: Cybernetics came about that way and it has some
thing to do with communication between man and machine 
and we're interested in the communication side of cyber-
netics. . 

Grosch: If we had this name, it could then be in the title 
of the society, which would get it into general use, and then 
it could appear in the glossary which would be the first duty 
of that society and so forth. 

Granholm: I'll propose the Meta-Computer society. That 
has a nice mysterious sound. 

Rubinoff: What does the group think is the role of the 
NJCC? 

Grosch: It fills a void. 
* Which void? 

Grosch: The void left by the ACM. 
Bright: There was a deathless crack attributed to the 

president of General Electric quoted in Time, recently to 
the effect that all committees are no good because they're 
just a means of spreading irresponsibility. Obviously, NJCC 
is just a big committee. 

Grosch: I detect an opposite trend though, Herb, in the 
JCC guys; they're reaching for responsibilities which their 

1. worship of the bosom 
* signifies unidentified voice throughout transcript 
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charter really prohibits. At every meeting I've attended, 
there have been four or five resolutions passed, after each of 
which somebody like Willis has to say he's been reading the 
charter and the JCC can't do that! Most of the people who 
get in there really want more responsibility, but this is 
withheld from them by the nature of the committee charter. 

Rubinoff: This is a serious problem, and it hurts the entire 
activity of the computer field. If you have many splinter 
groups you have all kinds of side pulling and all kinds of 
conflicts which don't get resolved because they lead to such 
interesting problems, such as what kind of magnetic tapes 
does a given computer use and how do you go from one 
computer to another? 

Minett: Could I offer a thought here? Would it help in our 
organizing a proper computer society if there already ex
isted a computer manufacturers' association so that prob
lems which clearly belong to them could be left out? In most 
other businesses there is a definite industry association. 
Such an association can resolve the normal problems of 
standards and things like that; and it seems to me that in 
the ACM there has been an awful mixture of problems 
which hasn'tJ helped it a bit. 

Gorn: We differ from a society like the American Physical 
Society in that they are concerned with the research prob
lem, pure and simple. They are not involved with questions 
of production, as well as research. 

Minett: That's right. It leads to problems like trying to 
impose standards on an industry which lacks an industry 
association. This is always a losing task. 

Grosch: You don't impose standards, you register stand
ards! 

Granholm: Maybe we could come up with a new sweeping 
organization that we could call the National Machine Ac
countants Association. 

Grosch: Maybe we should be discussing something a 
little more practical-how we could strengthen the JCC or 
how we could strengthen the ACM and eliminate the JCC; 
or maybe junk both alternatives and start a brand new 
society. 

Bright: We obviously have jurisdictional conflicts between 
these three groups. Each one of them, in a way which it 
piously hopes is gentlemanly and forward-looking is trying 
to cover some of the same ground as the other two. You 
ha ve the same sort of conflict between the IRE and the AlEE 
themselves but it's fairly trivial because they don't intersect 
too much. In the JCC, the conflict is among the interested 
members of the three groups who have precisely the same 
interests. The three -groups are trying to make believe that 
their interests don't conflict. This seems to me to be a very 
strange combination of unions. I wonder if much of the 
sterility of the organization can't be traced to the fact that 
each group is worried that its neighbor might be,doing the 
same thing. 

Granholm: This is partly a function of the nature of the 
professional organization you want. If you want a profes
sional organization that has some force in it, then you ought 
to study the American Medical Association. This association 
gets this way because each member is requIred to kick in 
large hunks of money with which they can go out and hire a 
director who is no weenie and who gets a salary that is rip
snorting ... 

Bright: You're describing not only the AMA but also the 
International Brotherhood of Teamsters. 

Granholm: That's right. 
Minett: And, I don't think it would be that way if the drug 

manufacturers had a powerful association. That's why I was 
suggesting a manufacturers association so that their prob
lems didn't get mixed in with our professional problems. 
For the moment, I merely postulate that there ought to be 
such an association and it ought to be separate from a pro
fessional society. 

Granholm: Its publication will be the Journal of Applied" 
Atrophy. 

Gorn: Would it help any if we looked at just a small por
tion of the problem? Instead of looking at personnel, let's 
look at the editorial policies that are involved. It's not very 
hard, given a particular paper, to decide whether it's over 
the border on the SIAM side or over the border on the IRE 
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side, or does really belong in ACM. For example, if a paper 
on numerical analysis is concerned with truncation error 
analysis it belongs in SIAM, if it concerns how the procedure 
is effected and controlled, it belongs in ACM. On the other 
hand, look at questions of logic; if the question is how does 
this affect programming, then it belongs in ACM, if the 
question is how does it affect components and hardware then 
it belongs in IRE. 

Rubinoff: What does this leave for AlEE? 
Gorn: I don't know how to place AlEE. 
Rubinoff: It publishes the same material as IRE and I'm 

on the editorial board of all three. This makes some interest
ing problems for me. If a paper is submitted to me in my 
capacity with Society X then I'm going to place it in the 
pUblication of Society X. But, actually, the man really 
doesn't know where to send it, because we haven't defined 
what is going to be published. 

Gorn: When you reject it, do you suggest to him that he 
re-submit it to one of the other groups? 

Grosch: I couldn't care less who publishes some abstract 
scientific paper! What I want to know is how do we pull 
together a hundred thousand warm bodies that are working 
on the outskirts of the computer business, give them a high 
priced executive director, lots of advertising, a whole series 
of technical journals; in other words, organize a real rip
snorting profession? Whenever somebody starts worrying 
about which journal what paper should be published in, we 
get bogged down in an academic cross-fire we've been in for 
ten years. 

Gorn: The problem is too large. So we started to look at 
just one small piece. 

Grosch: Well, look, it would have been mighty hard to 
build up the American Medical Association or the American 
Chemical Society in ten years. But on the other hand, we're 
a lot smarter than they are. 

Bright: After all, if a group we may christen the Ameri
can Computer Society is going to publish all these journals, 
who cares? A central editorial board can make this trivial 
decision. 

Rubinoff: Now, is this the role of NJCC? Isn't there an 
ad hoc committee to consider just this question? Aren't 
you a member of it, Paul? 

Armer: Yes, there is a JCC committee, consisting of my
self, Ed Harder and Norm Taylor. 

Gorn: Isn't the Huskey committee in the ACM, working 
on that, too? 

Rubinoff: No, this problem is much broader than that. I 
repeat that one of the things that causes a splintering is 
just this problem of having to decide where a given paper 
should be published. 

Bright: Oh, now it comes out. What you're driving at, 
Morris, is just exactly the sort of thing that Fred [Gruen
berger] was telling me about last night in regard to the use 
of coding forms and flow chart symbols and so on. Every 
single person pops up and says, "Obviously it doesn't make 
any difference what way you do it, so do it my way." What 
you're suggesting now is that the NJCC wants an answer 
that fits the present pattern of the NJCC. Each of these 
organizations wants a solution which fits the area which it 
has carved out for itself, which overlaps the other areas. 
You've reached a real impasse here. 

Rubinoff: That isn't right.NJCC doesn't want that at all. 
NJCC is recognizing that being the only over-riding body 
that identifies itself with computers, they may have. done 
the country a disservice and the committee may come up 
with a recommendation that NJCC is not the representative 
body. What would you do? Supposing the decision were 
yours to make, Herb, what would you recommend? How do 
we advance the field of computing best? Maybe the sugges
tion that there be a manufacturers' association is a good 
one. Let them take care of that end of the computer field. 

Grosch: Our professional business is that of organizing 
information. Now, if we can't organize ourselves to organize 
information, we look rather silly. If you want a one sentence 
objective, I would say that we need a society that will pro
vide professional and public leadership (by which I mean 
leadership in the eyes of the public) ... 

Tompkins: The job of the American Institute of Physics 
was simple because they had a whole bunch of societies that 
were more or less remote, like the American Acoustical 
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Society, that were beginning to get all messed up with each 
other. We, of course, started out all messed up with every
thing. This doesn't mean that we have to discontinue the 
Association for Computing Machinery or anything else. 
Something like the Joint Computer Committee simply has 
to be accorded some power to act. 

Grosch: What is quite possible here is a simple evolution 
from what we have now into an Institute for Computer 
Sciences or Information Processing Sciences, or what have 
you. Maybe we ought to draw in our business friends for 
example. I don't know what the reaction of a group like the 
NMAA would be to all this; maybe we're going to have to 
dangle some sugar cubes in front of their noses. 

Gorn: How about the word you just used, Herb, Institute 
of Communication Sciences? 

Grosch: The trouble with that is that it sounds like some
body trying to make money. Maybe an O.K. word is Ameri
can; we might try for American Institute of Communication 
Sciences, that sounds like a non-profit organization. 

Gruenberger: I want to see this first meeting of the As
sociation of Computing Manufacturers with IBM and Royal
McBee sitting side by side. 

Grosch: We won't settle for anything less than 90% of 
the votes! Fred has put his finger on a weakness of such an 
organization, though-that we don't have the balance that 
exists in other groups. IBM is such an important part of 
this business, that we'd probably be afraid to join. 

Granholm: You could louse things up worse by abstain
ing, though. 

Grosch: We're kind of caught there. If we join it, we 
wreck it; if we don't joint it, we wreck it. 

Gruenberger: You'd have to run it with a Senate and a 
House. In one part, everyone gets one vote, and in the other 
part votes are allocated according to size. 

Grosch: But we have to consider the consent decree which 
specifically prohibits us from doing many things that might 
make good sense in normal business. 

Minett: But, this might be different because trade associa
tions are a respected part of the American scene. 

Gruenberger: But, again this might be different because 
of the wide disparity in size. 

Granholm: Oh, I don't know that there's such a disparity 
in size. When you take into account the total business
shavers and so on-of the various competing organizations, 
IBM is not the world's largest. 

Armer: I don't think those other things carry any weight. 
Minnett: Legally, it does, because of the net size of each 

of the companies involved. 
Grosch: Well, couldn't we sum it up by saying that this 

discussion indicates it's not quite as simple as it sounds ... 
Minett: Then, you are arguing that the manufacturers 

should form such an association. 
Rubinoff: That's correct. As a matter of fact, something 

like that is already going on in the Electronics Industries 
Association, regarding input/output equipment. 

Gorn: How did it happen in the automobile industry 
around the turn of the century? They standardized and yet 
they were in competition. My answer is that it isn't in spite 
of the competition, but because of it. 

Gros'ch: They did it through Zenith carburetor in the same 
way we do it through Minnesota Mining and Manufacturing. 
But look, fellows, I'm not really much interested in this even 
though I know it's important. I'm looking for a front organ
ization. I'm not nearly so worried about who builds six chan
nel tape and who builds seven channel tape, as I am about 
having someone who is Mr. Computer; someone who can go 
down and testify before Congress if need be. There may be 
complaints that manufacturers aren't hiring back all the 
men they layoff due to automation, and it's all the fault of 
the computer; at that time we need a spokesman. 

Granholm: Is it possible, Herb, that you have a candidate 
for the job of director? 

Grosch: It depends on the salary. 
Rubinoff: Where does the NJCC fit into your thinking? 
Grosch: It seems to me that the best way to do this, not 

necessarily the cleanest way or the neatest way, but at least 
the easiest way would be to reconstitute something that 
would take the place of the JCC with much more power 

(Continued on page 30) 
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Honeywell 800 costs 
thousands less than any other 
high-speed scientific computer 

New, all-transistorized Honeywell 800 matches the 
practical speed and performance of its fastest competitIon 
in the scientific field-yet costs at least one third less. 
Medium:"'scale in size (and price), Honeywell 800 can 
tackle and solve with ease scientific problems that would 
stretch the capabilities of some of the most expensive 
computers now on the market. New, exclusive features of 
design and logic equip Honeywell 800 to handle scientific 
computation with unparalleled economy-a vital con
sideration as research directors everywhere count engi
neering costs more closely. 

High Internal Operating Speeds 

Honeywell 800 gives you an internal operating speed of 
30,000 three-address operations per second, the equiva
lent of 70,000 single-address operations as performed by 
conventional computers. Honeywell 800 can invert an 80 
by 80 symmetric matrix in 75 seconds- or fit 100 points 
with a 10th degree polynomial curve in one second. The 
trajectory of an artillery shell can be determined in 1/30th 
the time it takes the shell to describe it. 

Expandable Memory 

The high-speed magnetic core memory of Honeywell 
800 is available in modules of 4,096 words, up to a prac
tical maximum of 4 modules (16,384). Of course, if your 
scientific problems demand an even greater capacity, up
ward adjustments can be made. And remember - the 
memory capacity of Honeywell 800 is expressed in 48-bit 
words, which are half again as long as those of most other 
systems. 

Also available are magnetic tape units capable of op
eratingat a peak rate equivalent to 112,000 decimal dig
its per second. With such high speed you can now invert 
large matrices or solve large linear programming prob
lems - fast and efficiently - without the expense of a 
huge memory. . 

Both Decimal and Binary Floating Point 

Honeywell 800's exclusive ability to work in either 
decimal or binary, fixed or floating point arithmetic en
ables you to choose the form most convenient to your 
purposes. 

Longer Words Speed Problem Solutions 

The greater length of the Honeywell 800 word permits 
the System to utilize single-precision arithmetic when 
other computers would be forced to slow down for double 
precision. 

28 

The floating decimal word in Honeywell 800 has a range 
of 63 digits before the decimal point to 64 zeroes plus 10 

, digits after it. This sharply reduces the overflow or under
flow which complicates programming on other computers. 
Also, the mantissa (base number) has 10 digits, minimiz4 
ing the need for drawn-out, multiple-precision computa· 
tion. 

The· floating binary word provides even greater range 
and precision. Nurribers may range from the equivalent 

- of 75 decimal places before the decimal point to 76 zeroes 
and 12 decimal digits after it. The mantissa has 40 binary 
places, the equivalent of 12 decimal digits. 

Maximum Flexibility In Programming Structure 

As you would expect from the· company "First in 
Control," Honeywell engineers and scientists have de
signed Honeywell 800 to give the programmer much 
greater control, freedom and flexibility in handling scien4 
tific computations. Besides three-address instructions, 
greater word length and the option to work in binary or 
decimal, floating or fixed-point arithmetic, Honeywell 800 
offers the programmer several other major advantages in 
flexibility. 

Indexing (64 index registers) reduces the number or 
orders required in inductive programming, hence steps 
up computing speed and conserves memory space. Word 
Masking adds the flexibility of variable-length words to . 
the speed and efficiency of fixed-length words. Indirect 
Addressing enables you to perform such functions as a 
table look-up or an interchange of rows and columns of 
a matrix with a single instruction. Honeywell 800's 
excl~sive Bi-Sequence Operation Mode gives you the flexi
bility to depart from the basic program sequence and re
turn to the proper point - without writing special 
instructions. 

Full Complement 01 Input-Output Devices 

In addition to magnetic tape, Honeywell 800 features a 
full range of standard and high-speed input-output de
vices in both on-line and off-line models. These include 
keyboard, paper-tape, punched card and printing devices. 
Buffering, input-output trunks and internal control have 
also been designed to simplify the addition of special 
purpose equipment. 

No other system can be adapted so closely to your im
mediate and specific requiremerits, or be expanded so 
easily and economically as those requirements grow. 
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Automatic Error Correction 

Completely self-checked internally and externally, 
Honeywell 800 offers you still more: Orthotronic Control. 
This exclusive means of tape error correction has econom
ically r-aised the reliability level of Honeywell 800 far 
beyond the reach of any other computer. 

With Honeywell 800 you could easily expect to perform 
- without interruption - a matrix inversion requiring 
1Y2 days of computer operation. Ortliotronic Control is 
another reason why Honeywell 800 can introduce new 
economy to scientific computation. 
Data Processing Goes On Simultaneously 

Honeywell 800's much-heralded principle of Automati
cally Controlled Parallel Processing enables this System 
to process business data at the same time scientific prob
lems are being solved. Several different and independ
ently programmed jobs can be processed simultaneously 
-business, scientific or both. Even a minimum use of 
parallel processing insures your company of operating 
efficiency and economy that no other system can ap
proach. 
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AUTOMATIC PROGRAMMING AND 

LIBRARY ROUTINES CUT COSTS 

OF PROBLEM PREPARATION 

Automatic programming aids and library routines currently 
in prepar?tion include the following: 

Algebraic Complier 

. The Honeywell 800 Algebraic Compiler utilizes the same 
scientific language used on several other popular computers. 
The subroutine library consists of routines commonly used in 
solving scientific problems. Thus, existing programs written in 
this language can be run on Honeywell 800. Because of the 
speed and efficiency of Honeywell 800, some of these programs 
will be processed faster than on the system for which they were 
written. 

Asselnbly Program 

The Honeywell 800 Assembly Program assists the pro
grammer by providing automatic translation from simple 
pseudo codes to machin'e language, assigning memory ad
dresses to symbolic tags - assembling various routines com
prising the program, and various housekeeping functions as
sociated wit.h program preparation. The job of writing pro
grams is greatly simplified, costs are reduced and accuracy in 
program preparation is increased. 

AutomatiC Problem Checkout 

The Honeywell 800 Automatic Problem Checkout is a set of 
routines designed to provide the programmer with a complete 
evaluation of his program under operating conditions. Errors 
are located more quickly, changes made more easily, machine 
time for checking purposes is minimized and program manage
ment is made more workable and predictable. 

ScientifiC R~utines 

An expandable library of Honeywell 800 scientific routines 
is being made available for computations involving trigono
metric functions, matrix multiplication, matrix inversion, inter
polation, curve fitting, ordinary differential equations, and 
linear programming. 

, Data ProceSSing Compiler 

The Honeywell 800 Data Processing Compiler simplifies 
problem preparation and coding and provides for convenient 
utilization of pre-tested library routines. The programmer pre
pares his problem in easily-learned business-language codes, 
which are then automatically translated into machine language 
by the translator. Individual routines, whether prepared or 
extracted from the library, are compiled into a complete pro
gram at machine speeds. Provision for expanding, modifying 
and maintaining the subroutine library are included in the 
Honeywell 800 Data Processing Compiler. 

In addition, generator routines for input and output editing 
and sorting further reduce programming costs. 

"Honeywell 800, a Superior Scientific Computer" is a 
booklet containing full details and specifications of this 
new and exciting economic approach to complex scientific 
computation. To get your copy, just write Minneapolis
Honeywell, DA TAmatic Division, Dept. D4, Newton 
Highlands 61, Massachusetts. . 

Honeywell 
H DATArnatic 
HONEYWILl 

ELECTRONIC DATA PROCESSING 
Circle 12 on Reader Service Card. 
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given. to it by the societies. With that as a start, you invite 
in all the other outfits. They don't have to be chopped up, and 
they don't have to be told that they must reorganize them
selves. You simply offer them the right number of votes and 
invite them in. Then you can try to reshape things a little. 
At one end, you start a standardization effort; at the other 
end you might start a morality committee to establish that 
you shouldn't swipe more than 20% of your competitor's 
people per year. The only things we need aim at right away 
are the matter of international conferences and the problem 
of hardware standardization. If the latter topic is being 
taken care of elsewhere, fine. We could drop that .... 

Bright: I'd like to go back to Tommy's discussion of the 
American Physical Society and the analogy he was drawing 
with our situation now. The difference it seems to me, was 
that for them they already had distinct societies, each with 
its own council, which were welded together into a master 
organization. The point is that there was such a thing as the 
Acoustical Society. There wasn't an audio professional 
group of the IRE, a sound group of the AlEE and perhaps a 
cat's ear group of the Medical Society. We seem to have in 
our case a bunch of unions vying for the same labor. In 
some cases, we have people who are members of all three. It 
seems to me that we have an impossible jurisdictional mess. 
They pretend to be working together when actually they're 
fighting each other tooth and nail. 

Granholm: It seems to me that the NMAA ought to be 
willing to go along with this, because they already have a 
fairly clear cut organization. 

Grosch: I think they would be willing to appoint someone 
fairly high up in their echelons to attend meetings and may
be vote once in a while. And if he got sick of it to the point 
where he could go back home and say, "these guys aren't 
doing anything for us," maybe they could pull their mem
bership out. I'm not sure this is the right approach. 

Gorn: Maybe we could do this by elimination. If we want 
professional societies that could, for example, represent the 
computing profession before Congress, they would want to 
know first of all that it is not representing a commercial in
terest. Therefore we can say that our professional society 
must not have an industrial tinge to it. Similarly, we can 
eliminate things from other angles here and simply see 
what is left. 

Grosch: What I'm saying is that it might take us two 
years at that rate to define our objectives and get a rough 
draft of a constitution. And I think something ought to be 
done in the next few months. 

Rubinoff: Let me indicate another problem. When the 
NJCC was formed by the three societies, it was agreed that' 
when national conferences were held they would be spon
sored jointly by the three societies. I would say that this has 
worked remarkably well; everyone has pitched in and co
operated. Now, let me talk AlEE because I have a problem 
there. . . -

Grosch: Let me interrupt, Morrie, to point out that the 
ACM kept its annual meetings going. They really shouldn't 
have, in the context of what you just said. 

Rubinoff: The AlEE has a membership of about 50,000 
(similarly the IRE). Of these, some two to three thousand 
have indicated that their primary or secondary interest is in 
computers. But, that leaves some 47,000 engineers who could 
use computers and whG should be made aware of computers 
if only someone would only take the trouble to do it. But, 
they're not going to the computer conferences because they 
haven't been educated. The primary objective of the AlEE 
in the last few years has been to do that job of education. As 
a result, in the power industries, for example, there has 
been a big increase in the use of digital computers in the 
last few years. This is because we in the AlEE went ham
mer and tongs at the problem of educating the power engi
neers to the use of computers. The question now is, "how do 
we maintain that kind of activity in a national organiza
tion ?" 

Gorn: I'd say it's dangerous to allow another society to 
take over the educating part or the acquiring of new blood 
into the organization. I've seen other societies, (SIAM, for 
example) avoiding contact with university groups from 
which new members might be expected to come, which are 
dying on the vine as a result. In the same vein, ACM should 
concern itself with university chapters or it too may die 
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out. 
Tompkins: I don't understand what the word "chapter" 

connotes. 
Gorn: It connotes a mechanism whereby local activities 

can be handled and new membership can be received. 
Rubinoff: Incidentally, in ACM they had to be bludgeoned 

into allowing local chapters. 
Armer: Even today, the ACM does not officially recognize 

student chapters, but, we've got 'em! 
Grosch: Fellows, we're back in this same grove again: 

worrying about who is going to publish what paper and 
whether or not there should be student chapters and so on. 
This is small stuff; it's interesting and it's important in its 
own right, but it's small stuff. We have a tool in our hands 
which is going to completely remodel society. And we're 
piddling along worrying about whether we should have stu
dent chapters. That just isn't the real problem. Consider the 
Institute of Physics, about which I know something. AU the 
people involved in the physics disciplines, the acoustics 
people, the optics people, had branched off into separate 
small societies and were willing to come home again. But 
this isn't true in our case. We have accounting types, elec
tronic types, astronomy types, and they just aren't going to 
want to come into a central organization unless we have 
somethin'g awfully attractive. 

Rubinoff: This whole topic came up at the NJCC because 
of a request to consider inviting SIAM to join NJCC. There 
isn't a thing in the constitution of the NJCC which would 
allow them even to think about how to start to go about it. 
If that one had gone smoothly I had two more for them to 
consider-the DDA Council and the Simulation Council. 
These- groups obviously have an interest in computers but 
they are not represented on the NJCC. There are even other 
groups to consider, like the AMA. This is a mountainous 
problem, and we're only playing with the foothills when we 
talk about student chapters and things like that. Questions 
regarding publications and the mechanics of representation 
-these things are secondary to the primary question of how 
we can represent information processing to the world. And 
how do we get all the people involved in it represented to 
each other. This is part of what we were discussing this 
morning. If we can get the public to understand what it is 
we are doing, we'll get more support and more funds. 

Gorn: Then we must present to the public a representa
tive and respectable body of doctrines which doesn't exist 
yet. 

Rubinoff: And there must be a vehicle for it. 
Granholm: There's one thing you shouldn't overlook here. 

In many instances, the men who control the funds are mem
bers of the NMAA. 

Grosch: One way such an organization might get started 
might be to approach an outfit like the Ford Foundation. 
They could put up enough scratch to float you for a year or 
two. I don't mean to imply that it would be simple-that all 
you would have to do is ask for it. 

Gorn: What are we asking for? 
Grosch: That's the point. Without a set of objectives you 

have, in fact, nothing. 
Minett: Essentially, we're talking about a body that can 

stimulate research on, and use of, the techniques we've been 
talking about. It's a body which can effectively stimulate at 
the right level. If it should turn out three years from now 
that carburetor manufacturers should be stimulated then it 
should be a body that can provide that stimulation. Now, 
this body does not necessarily have to be a membership 
body. As Herb has pointed out, there are many disciplines 
that can enter into this organization, and it can be highly 
effective without being a membership body. We should be 
thinking in terms of a council-type operation. Thus, respect
ability would arise not from large and complete member
ship but from representation on the council. We certainly 
couldn't expect to speak with authority for the many thou
sands of IRE members, nor could we expect that several 
thousand of them would transfer membership to the new 
organization. Rather, the knowledge which could be brought 
to bear by the thousands of IRE members who are inter
ested in computing could be done through a representative 
on the council. 

Tompkins: What you're saying is that the IRE belongs, 
but not the individual members. I think this is almost obvi-
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ously clear; it is the only thing that could possibly work. 
The NJCC was put together (unrealistically, undoubtedly) 
with just this idea in view. 

Minett: The reason I bring it up is that whenever a new 
organization is proposed, the first question asked is, 
"couldn't an organization like the ACM be greatly expanded 
and strengthened?" But I agree with Saul's point that it 
would be well worth while to record what the society should 
not be. I am suggesting for example that it should definitely 
not be a member organization. 

Gorn: Then it will not be able to grow. 
Minett: I doubt that. Look at the trade associations which 

are excellent examples of non-member groups. 
Gorn: But they're not considered professional societies 

and what we're proposing must be a professional society. 
Tompkins: Well, then look at the American Institute of 

Physics. It's a non-member organization. 
Grosch: One trouble with talking about the Institute of 

Physics is that it is the only organization that the individual 
societies subscribe to. That isn't wholly true, but generally 
it is. The prime loyalty of the Optical Society for example, 
other than to its own members, is to the Institute of Physics. 
This would not be true of the IRE for a while; say, ten or 
twenty years. 

Tompkins: Couldn't we specifically suggest that the NJCC 
expand and pick up some authority? 

Ware: Remember that the NJCC is not an organization in 
its own right. It is only a committee. 

Grosch: It's an inter-society committee to put on shows, 
that's what it amounts to. We could go back to those socie
ties and ask them to set up an inter-society council to do 
something else, only we need to define what; that's the 
trouble. Here todaywe have an important group, and small 
enough so that we can talk to each other, and we haven't 
come up with any clear statement. 

Tompkins: That's because it's a real complicated problem 
and we have not deliberated reasonably on it with a view 
toward creating a precise concise statement. If we were to 
do this, we should point out to this inter-organizational com
mittee the need for them to become, say, an inter-organiza
tional council and the need to get the word computer out of 
their title and information in their title; we couldn't define 
all of its objectives but we could define some of them. We 
could point out to them, for example, that educational stand
ards are not being set and that there is gross misunder
standing as to what constitutes a course. Terminology is not 
well understood and it is not standard from field to field. 
There are publication problems; this council could provide 
unification in publications if asked. It looks to me as though 
it would be relatively easy to establish the need for such a 
council and recommend setting up some sort of continental 
congress to get it into action. 

Grosch: Do you suppose we could establish some sort of 
ad hoc committee, really an expansion of the present NJCC 
with other societies invited in, which would be a sort of 
Continental Congress-a federation which would evolve a 
constitution at a later date? 

Gorn: The words that Tommy just used read like a pream
ble, and you could start it otr that way. What Tommy didn't 
cover was the thing you mentioned a while ago, Herb: what 
do you do to bring into existence a professional society when 
that society cuts across almost all other professional socie-
ties? . 

Granholm: Saul is talking about horizontal and vertical 
lines again. 

Grosch: And I think that a lot of the silence we now have 
around the table is due to our thinking of a lot of profes
sional societies that would resist any such movement. 

Gorn: And that, in spite of their all agreeing with the 
preamble as Tommy gave it. 

Tompkins: And so it reduces to a selling job. Obviously, 
no one is going to join the outfit if it won't do some good. 

Grosch: It's an umpteen-step process. The first thing you 
need to do on an informal basis is to get some sort of agree
ment on objectives. Then you find some support. It might be 
manufacturers, it might be rich societies, it might be the 
Ford Foundation. After that you get some people working 
full time on the job. These people can go around to different 
'societies and find out how they did it, then come in and draft 
lots of preambles. After all that, you can hold a constitu-
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tional convention and everyone can get" together and tear 
the whole thing to pieces. (Then you can disband, and you're 
right back where you started!) 

Tompkins: I think it can be done more hopefully than 
that. First you need a group of societies with a common in
terest. They must" be large enough and they must profit 
somehow by their banding together. I think that such a 
group of societies probably exists now. All you need to add 
is some broad general objectives, and if that weren't true 
the NJCC wouldn't exist now. 

Gorn: A lot of societies will not recognize that they be
long to that objective even if they do. Take for example 
mathematics departments in universities and their attitude 
toward computing. 

Tompkins: I'll grant that, but I claim that there are 
enough people who do understand that they could profit 
from it for a going "concern to be built. 

Gorn: All right, let's ask Morris. Would IRE and AlEE 
join such a group if it were something more then the Joint 
Computer Committee? 

Ware: I can answer for the IRE, I think. There is a 
mechanism whereby the IRE can do this internationally. 
Therefore, I suspect that the mechanism either exists or 
could be established to do it domestically. 

Gorn: But I'm talking about whether or not they would 
have the will or the interest or would they be afraid to? 

Rubinoff: Speaking for the AlEE, and I'm sure Willis will 
agree for the IRE, the answer is yes. After all, they went 
into the NJCC. Don't you agree, Willis? 

Ware : Very likely you are correct. 
Minett: We have listed four or five organizations that 

would logically be a part of this. There are somewhere 
around a dozen that ought to be approached. 

Grosch: There are, of course, other possibilities. One thing 
that could be tried would be a giant mailing to all the mem
bers of" these societies. You could send the ballots to the 
entire membership of the IRE, and AlEE, the NMAA, and 
ACM asking the individual members if they would like to 
be represented at a constitutional convention. Ask them to 
return the other half of the ballot if they are interested and 
would like further information, and you wind up with 50,000 
names, raw material who are interested in the formation of 
an all-inclusive federation of information sciences, or what
ever you want to call it. From here, you go on to delegates 
and super-delegates who meet and draw up a constitution 
and a preamble which is eventually ratified and you wind up 
with a large new organization of individuals. 

Rubinoff: If we can hold this constitutional convention in 
Bermuda, I'm all for it. I would like to indicate something 
·of what has been done in other countries on this problem. 
In Germany, they established a special organization for ap
plied mathematics and mechanics. In Japan, they simply 
embedded it in the Japan Electronic Industries Development 
Association, which has certain governmental overtones. In 
Sweden, they are making use" of the Swedish Board for 
Computing Machinery, which only recently came into ex
istence, primarily because they knew that the International 
Federation was going to come to pass. In the Soviet Union, 
the Russian Academy of Sciences will be the representatives 
to the International Federation. 

Grosch: I'd like to have librarians,e)en microfilm experts, 
get into this thing. Anyone who has information to be 
stored, to be processed, to be retrieved, to be broadcast ... 
Let me say again why I thought this giant constitutional 
convention was different from the other approach. The obvi-" 
ous difference is that an individual can have mUltiple loyal
ties. You can be an IRE man and an ACM man and an 
astronomer and an opticker and love them all. But, a society 
can have only loyalty to itself, and possibly upward to a 
federation like the Institute of Physics. If you start a brand 
new society, you can ask 50,000 individuals to join it" and 
each of them c~n still continue his loyalty to ACM or other 
societies he previously belonged to. 

Gorn: And then 50,000 people will say to themselves, 
"should we join another society?" 

Grosch: I agree that most of them would say, "let's not." 
Although we here agree that the need is pressing, I must 
admit that many of the 50,000 would not see it. 

Tompkins: Why do you say that a society can't have two 
or more loyalties? 
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Grosch: It seems to me that organizations should have 
single objectives, whereas people have multiple objectives. 

Gorn: The answer, Tommy, is that the council will floun
der whenever it gets a specific action to consider. 

Armer: I don't want to kill the international issue, but 
with respect to NJCC, there's a domestic issue as well. Part 
of this is the question of size. If the JCC meetings get any 
larger there will be damn few places where they can be held 
just because of their size. 

Grosch : Yes, but this is true also of the chemists and the 
doctors. Look at the IRE meeting. I think a lot of big cities 
are aware of this and are building facilities to take care of 
big outfits. 

Minett: There might be a possibility of having your cake 
and eating it. There are people who are interested in associa
tions on a local basis, on a chapter level. Related societies 
could be represented with these local chapters on a national 
council. You could probably get several thousand people who 
would be interested in being members-at-Iarge, either 
through their other memberships, or in addition to them. 

Gorn: Are we plotting the super state? 
Grosch: Saul, I don't think so. I think the point is there's 

a. lot of dissatisfaction in some groups and very little in 
others. I don't know NMAA very well; I talk to them all 
the time, but I'm not one of them. But I would guess that 
on the whole they're a pretty well satisfied group. On the 
other hand, with ACM, I think there would be a lot of people 
who would join and drop their ACM membership. 

Ware: There is precedent for some of these things; for 
example, the IRE's PGAC. It belongs, in the name of the 
IRE, to the AACC which is tangled up with two or three 
other U. S. organizations and in turn belongs to the Inter
national Federation for Automatic Control. 

Grosch: Think of the complications when the international 
group, whatever it is, tries to take action which requires 
ratification from this new super group, whatever it is; at 
best, as the child of a dozen other societies; some of which 
in turn belong to other groups-oh boy, this can get com
plicated! 

Gorn: When the goals were small and the groups were 
small, we were able to get somewhere, but when it gets big 
like this we're having trouble in trying to act. The Inter
national Algebraic Language (IAL) agreement came about 
because there were few people involved and the thing they 
were trying to do wasn't too big. 

Grosch: You sound like you're for it. I think that thing 
was bootlegged! 

*In spite of the ACM. 
Rubinoff: I'll put it differently. If the societies that exist 

today don't provide the services that their members require 
then there will be more societies. That's why there's a 
Simulation Council and an International Federation on 
Automatic Control (IFAC). It accounts in part for the for
mation of SIAM. It gets to be a real problem to decide who 
in the IRE or the AlEE should be a representative to the 
AACC (The American Automatic Control Council), who 
should be a representative on the NJCC and why. There 
isn't any real answer to why, it's just an historical dev~lop
ment. 

Minett: One conclusion we could certainly draw. If the 
organization we're talking about Is the organization of or
ganizations, it certainly should be open-ended. In this way, 
it can handle new interests as they arise, and we certainly 
ha ve seen a lot of new interests arise in the last few years. 

Armer: If anyone is interested, the committee's report 
with respect to the International Federation on Information 
Processing will simply ask the participating organizations 
to join the NJCC, in terms of associate membership or 
something like that. Each of them would have just a vote 
with respect to IFIP. With respect to domestic matters it 
is felt that they should be allowed to slide for a while. 
Domestic matters should be discussed in the presence of 
these people but, for a while .at least, they wouldn't have a 
vote. 

Gorn: The higher the level of abstraction of this society, 
the longer it will take to act on any particular issue. Each 
action that it might want to take will have to filter down to 
all the member organizations who will then have to decide 
Whether or not they like the action. 

Rubinoff: That all depends on the constitution, Saul. 
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Gorn: Sure, if you make it too strong, they won't join; if 
you make it too weak, you won't get any action. 

Tompkins: So, you've got to make it just right. 
Grosch: Here's the biggest cancer in our whole racket and 

we've just thrown up our hands and said, "that's too bad, we 
can't do anything about it." 

. Gorn: I don't think so. I think Tommy's preamble is a 
marvelous thought. 

*Are you following the law which says: "Any problem 
that can be solved can be solved in an hour."? . 

Grosch: I'm thinking that any problem that can be solved 
can be stated! 

Gorn: I'd suggest that the preamble be circulated and 
froni that, decide on the next step. 

Gruenberger: Isn't this logically the province of the JCC, 
itself? 

Tompkins: Probably not. 
Grosch: The whole thing comes about because the ACM is 

so impoverished in its thinking. They had the opportunity 
ten years ago and fumbled the ball. 

Gorn: Right at the beginning, there were attempts to 
blow up in that direction, but people get frightened at Ed 
Berkeley's giant brain concept. Essentially, you're talking 
about something much bigger; something that even Ed 
Berkeley didn't recognize. 

Grosch: A lot of people were scared in more ways than 
one. But there were clear clues later of what should have 
been done, long after the earliest birds had been prevented 
from doing any further damage. We had, for example, the 
first announcement of LEO's success in England. Then there 
were the early attempts to get UNIVAC's and 701's working 
on business problems. It was perfectly obvious that there 
would be a great deal of experimentation on using machines 
for business problems, and yet the Alts and the House
holders brushed it all aside and made it quite clear that they 
couldn't care less. 

Gorn: Well, at least now the Alts and the Hammings and 
the Householders are beginning to feel the way we do. 

Grosch: Yes, but they're improvirig at the rate of 1 month 
per year and the world is going ahead at the rate of 12 
months per year. 

[There was a comment from Gorn at this point, essentially 
disagreeing, arguing that some significant progress was be
ing made.] 

Armer: You attended the last council meeting and you can 
still make that statement? What did they do? They ap
pointed a Think Little committee! 

Bright: Whether or not you approve of the results, a 
group from the ACM did go to Europe to work on IAL. Now, 
the ACM is almost refusing to let anything good happen 
from it. 

Gorn: That's nothing to worry about. If IAL works prop
erly everyone will hear about it and eventually ACM will 
have to accept it. 

Armer: You're essentially saying that "murder will out" 
and I don't believe it. 

Rubinoff: I think Saul is right. Something will come of it: 
there will be two more organizations. 

Grosch: If IAL flies it's almost prima facie evidence that 
it's no good. I'm just that bitter about the whole business. 
We seem to do everything out of phase these days; there's 
been a curse on it from the very beginning. Whenever we 
get something good going, some character with a personal 
interest in some divergent direction goes running off with it. 
I think IAL, which a lot of narrow professional interests 
have become excited about, just showed the weakness of a 
lot of organizations already in the field., 

Rubinoff: You mean it's been a good thing that they did 
it, but a bad thing that the organization did not do it . 

Grosch: That's right. 
Granholm: Paul had a good expression for it, but I think 

there's an old Oklahoma expression that describes it even 
better and that's, "If you think like a weenie, you are a 
weenie." 

*Maybe we ought to impeach the Council. 
Grosch: Well, I came very close to proposing that. I was 

going to ask for the mailing list! 

(Concluded next issue) 

33 



34 

How to make 

your move 

without 

making a 

move ... 

• Tired? We've made it easy for you. Western 
Union, open-handed and large-hearted as ever 
was, has agreed to bring us your message at no 
cost to you. All you do is hand Western Union 
the blank below (tear out the whole page, if you 
feel strong enough) with check marks in the 
right places. We do the rest. 

For example, we'll send you information 
about the broadly varied opportunities at 
tech/ops, and an illustrated brochure about this 
medium-sized and growing research and devel
opment firm with the usual benefits and an 
unusual profit-sharing plan. But do it today. 

Circle 71 on Reader Service Card. 
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ENGINEERS. SCIENTISTS 

General Electric's Heavy Military Electronics Dept. 

AWARDED CONTRACT FOR 
Systems Integration, Engineering, and Management of ... 

AIR WEAPONS CONTROL SYSTEM 212L 
A universal electronic control system to meet the vast problem o/Air Def~nse 

outside of the Continental United States 

Systems-oriented engineers and scientists will appreciate the broadband technical challenge of the 

Air Weapons Control System 212L. There are important openings for men who are experienced in: 

WEAPONS SYSTEMS ANALYSIS • MATHEMATICAL ANALYSIS OF ENGINEERING PROBLEMS • COMPUTER 

PROGRAMMING • MILITARY COMMUNICATION SYSTEMS • RADAR SYSTEMS • WEAPONS CONTROL 

SYSTEMS • ELECTRONIC CIRCUITRY • INDUSTRIAL & MILITARY PSYCHOLOGY . 

• Working in close cooperation with 

the USAF, it is Heavy Military's re

sponsibility to integrate all subsys

tems - data acquisition, communica

tions, data processing and display

plus various defensive weapons into 

a weIl coordinated and efficient oper

ating system. 

VERSATILE AIR CONTROL 

APPLICATIONS The revolution-

ary 212L can be used to defend a 

single airfIeld, or, by linking control 

sites together, it could be used in a 

limited action to provide air control 

for an area the size of Alaska. Simi

larly, by linking the capabilities of 

countries together, a system could be 

provided for the air control of an en-

tire continent. Designed for both 
fixed and mobile applications, the 

212L will be used primarily outside 

the U. S. since the SAGE system is 

used for the defense of this country; 

HMED IS ALSO DESIGNING 

THE "HEART" OF THE SYSTEM" 

In addition to its prime mission of 

providing systems manageplent, 

HMED will design, develop and pro

duce the data processing and dis

play subsystem which is the "heart" 

of the 212L. Capable of rapidly and 

automatically detecting and tracking 

air targets, the subsystem operates 

without human assistance, except un

der unusual circumstances. 

OTHER FAR-RANGING 

PROGRAMS AT 

HEAVY MILITARY 

At the present time additional 
far-ranging programs are being 
pursued ill diverse and impor
tant areas at 1tMED: 

• Fixed & Mobile Radar 

• Shipborne Radar 

• Underw~ter Detection Systems 

• Missile Guidance 

• Data Handling Systems 

• Communications 

Individuals with experience in systems analysis or specifIc equipment 

design in the areas listed above are invited to forward their resume 

in complete confIdence to Mr. George Callender, Div. 56-BMG. 

HEAVY MILITARY ELECTRONICS DEPARTMENT 

G E ~O~T~T~TL • ES~A~US~!~ I C 

Circle 72 on Reader Service Card. 
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WHICH WAY 
IS LE BULL GOING? UP! 

ICC, ROME, 
WILL GET TWO MACHINES 

A trend away f'rom word mincing seems ,to be in evidence 
among computer manufacturers these days and last month 
from over the waves the outspoken bellow of the Bull 
could be heard. Compagnie des Machines Bull in Paris 
claims to be the largest manufacturer of electronic 
computers in Europe and the third largest in the 
world. Two English firms would challenge the ,first 
claim and there are at least three firms in two , 
countries who would take exception to the second (see 
"from the editor ••• "). 
Since 1950, Bull equipment has been ,exported to this' 
country under the label of Remington Rand. Over 
$2,000,000 worth of Bull components was exported to 
the American firm in 1957 alone. Bull's contract with 
RemRand eXpires in August 1960 ~nd,'according to a 
New York Times article (June 14, 1959) Bull has made 
it clear that they will not renew under existing 
terms. Georges Vieillard, Bull general manager, came 
to the United States in 'February and May of this year 
"to explore possibiliti~s" with Remington Rand. Again 
according to, the Times, Bull proposed full partnership 
so that if a' new agreement were drawn up with RemRand 
all Bull products marketed in ,this country would bear 
a nameplate which would 'read "Remington Rand--Bull." 
The Times states that the French company is not 
irrevocably committed to a Remington Rand partnership. 
They are reportedly currently dickering for a 'contract 
with Burroughs and other U.S. computer manufacturers. 
Burroughs now has an agreement with Bull,for'selling 
the French firm's magnetic tape units. 
As the result of Vieiliard's interest in the punch 
card patents of a young Norwegian engineer, Frederic 
Bull (from whom the company took its name), the firm 

\ was established in 1931 with a capitalization of 
$4,000. Although Vieillard was soon offered a p'urchase 
price from America, he sought'French help in maintain
ing his young firm. He racei ved it 'from the Callies 
fami:i:.Y, who control roughly 70% of the stock at 
present, although the company is now a public one. 

From declarations made 'by observer.s of several coun- ' 
tries, it appears that the Convention establishing the 
International Computation Centre in Rome, Italy, has a 
good chanc~ of becoming a fact, soon. 
Under 'these conditions, the Preparatory C,ommi t tee' 
decided to accept the offers of two manufacturing 
suppliers, Olivetti-Bull and IBM-France, to install 
compu~ers free of charge at the Centre, before th~ end 
of 1959", under short-term agreements providing for the 
operati6ri~of these machines on a share basis. It will 
thus be possible for the', Centre to install more modern 
equipment at a later date. The contracts will be 
sign"ed as soon as 'the countries interested' in the 
Centre have undertaken committments giving suffi
ciently firm assurance for the' financing of its 
activities in 1960.' ' 
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ELECTRICAL ENGINEERS • MATHEMATICIANS • PHYSICISTS 

new 
uncharted 

area 
• In 

data processing 

at-RCA'sNew Astro-Electronic Products Division, Princeton, New Jersey 

This new division makes available immediate 
creative opportunities in the general area of 
information handling and retrieval. Scope of 
work includes systems design; development 
analysis and synthesis; programming research 
and logical design; automatic language trans
lation; and digital computer design and en
gineering. 

To qualify scientists and engineers must be 
experienced in one of the following areas: 

OPERATIONS RESEARCH ANALYSTS 

Must be able to understand broad aspects of a 
problem as well as the application of details. 
Requires knowledge of digital computers so 
that problems may be organized forapplica
tions and analytical ability in logical applica
tion and deductive reasoning. Minimum of two 
to three years of experience with broad range 
of interests. 

SENIOR PROGRAMMING ANALYSTS 

Experienced in programming for large scale 
computers, such as IBM 704, 709, or 650, Uni
vac or Datatron. Experienced with compilers 

and automatic coding techniques. Ability to 
analyze complex, non-routine, non-numerical 
problems for programming. Ability to draw 
detailed flow charts. Also ability to code and 
direct coders. 

RESEARCH AND DEVELOPMENT ENGINEERS 
Electrical engineers or physicists experienced 
in design and/or development in the following 
areas: 

• Advanced Digital Comput~r System Design 
• Digital System Logical Design 
• Digital System Design & Research 
• Digital Data Handling Systems Design 

A government security clearance is required 
of all proj ect personnel. 

For a personal interview, communicate with 

MR. D. D. BRODHEAD 

Circle 73 on Reader Service Card. 

July/August 1959 37 



38 DATAMATION 



[:> new products incRTRMRTICN 

computer transistors 

Eight types of alloy germanium com
puter transistors - consisting of. four 
P-N-P and N-P-N pairs - have been in 
volume prodtlction by the manufac
turer for more than one and one-half 
years. All available production capacity 
had previously been furnished to the 
IBM Corp. for use in their computer 
programs. Production capabilities 
have expanded to the point that 

. these alloy computer transistors are 
now available to the entire industry. 
All eight transistors feature emitter to 
base voltages of 25 volts and collector 
to emitter voltages ranging from 15 to 
25 volts for the four complementary 
pairs. The collector to base voltage for 
P-N-P series is 30 volts and for the 
N-P-N types, 25 volts. All transistors 
also highlight a 300 ma collector cur
rent, 300 ma emitter current and a 
total device dissipation of 150 mw. 
For infonnation write TEXAS IN
STRUMENTS INC., P.O. Box 312, 
Dallas, Texas, or· use reader card .. 

Circle 200 on Reader Service Card. 

digital data syStems 

Soon to be. marketed is a recently 
completed line of standardized digital 
data systems. Included are the RATE 

series automatic telemetry systems 
(FM/FM -to-digital, PAM -to-digital, 
PDM-to.:digital systems), Model RS-
104 direct computer entry digital re
corders (pictured), ADDAVERTER 
analog-digital computer linkages and 
DATA VERTER computer language 
translators. For information write 
EPSCO, INC., 275 Massachusetts 
Ave., Cambridge, Mass., or use card. 

Circle 201 on Reader Service Card. 
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amplifiers 

These low-noise, completely solid
state amplifiers have a frequency re
sponse exceeding -3 db at 200 KC, 

100 meg input impedance, gain ac
curacies to ± .002%, linearity at 
.005% minimum and less than .01% 
noise peak-to-peak, from any source. 
Each unit is completely self powered. 
For information write PACKARD 
BELL COMPUTER CORP., 1905 
Armacost Ave., Los Angeles 64, Calif. 

Circle 202 on Reader Service Card. 

laminated plastic 

EP-37 was developed to reduce the 
risk of fire in computer printed cir
cuits. A new adhesive is used to se-

cure the copper to the base laminate 
so that EP-37 also offers resistance to 
plating solutions. Pictured left, a re
sistor was intentionally overloaded 
until it burst into flame. Aft~r the re
sistor burned· out (right)· the flame 
had caused no damage to EP-37 other 
than the slight charring noted. For in
formation write FORMICA CORP., 
4614 Spring Grove Ave., Cincinnati 
32, Ohio, or use reader service card. 

Circle 203 on Reader Service Card. 

diode 

A pinhead-size electronic device sim
ilar to a standard low-power transis
tor is known a~ a tunnel diode. It ·has 
potential applications as a memory 
element in ultrahigh-speed computing 
systems. 'The diode is fashioned of a 

videograph 

A high-speed electronic process ca
pable of translating computer lan
guage and printing or displaying the 
resulting information at the rate of 
up to 20,000 letters, numbers, and 
. symbols per second has been devel
oped by A. B. Dick Company, 5700 
West Touhy Ave., Chicago 31, Ill. 

The system which has been 
named the Vigeograph process can 
read and translate binary pulses di
rectly from a computer or from 
magnetic tape, paper tape or direct
ly from punched cards. It can either 
print the translation or display it on 
a television screen. 

Computer or facsimile informa
tion can be reproduced on cards, 
labels or sheets up to legal size for· 
distribution or filing. 

The new system has been under 
development since early 1955, when 
A. B. Dick Company began sponsor
ship of a research program at Stan
ford Research Institute. The re
search resulted in a special cathode 
ray tube called an electrostatic 
printing tube, a basic instrument of 
the printing device. 

The equipment is able to print 
material at a number of different 
geographical locations from a single 
sending source. It is also capable of 
reproducing graphic material and 
computer information simultaneous
ly and print them on one printed 
form. 

When used to print or display 
computer language, the brain of 
the system is an electronic device 
known as a character generator, 
which translates the pulse language 
into television-type signals repre
senting alphanumeric symbols .. 
These are then fed into the electro
static printing tube or an ordinary 
television receiver, which converts· 
the video signals into a printing rec
ord or a visual display. 

The electrostatic printing tube 
makes possible remote reproduction 
of pictorial and graphic information, 
when units are connected by a co
axial cable or microwave link. 

Circle 204 on Reader Service Card. 
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GERBER PRESENTS-

ANAL.OG-DIGITAL DATA. REDUCTION SYSTEM' 
j 

L ....... :.:.: ... ; ......... " ... ; .. " .... , ........ . 
'COMPLE'TE- FOR.LESS THAN $9000 

* 
Variable' speed paper 

. transport with instant 
braking, reversible. 

* Scale factors and "0" 
offsets for 15 channels. 

* Reads transparent and 
opaque records. 

* Optional features
Peak-to-peak reader. 
Output to IBM keypunch. 
Output to punched paper tape. 
Proiection system for film. 

* Four-digit readout, 
, reads Y and frequency 

and X continuously. 

* 
Time index counter 
and display. 

* 
Program selector for 
15 channels, for either 
X, Y or frequer:cy. 

* 
The digital voltmeter included 
in the program console may also 
be used for other applications. 

We do'not have to tell you what a moderate price this is! Demonstrations are now 
being arranged. Complete specification sheets are available. Write for full details. 

tiny piece of germanium, crystal only 
3/1000 of an in. in diameter. The ex
perimental unit h~lS been operated in 
the laboratory at frequencies higher 
than 1,000 megacycles - 1 hillion 
cycles per second - with a potential 
'range in the future to beyond' 10,000 
megacycles, according to the manu
facturer. The device employs a prin-

,ciple known . as negative resistance. 
For information write RADIO COR
POHATION OF AMERICA, David 
Sarnoff Research Center, Princeton. 
N.J., or llse reader service card. 

Circle 205 on Reoder Service Card. 

magnetic drum 

A custom-designed magnetic storage 
drum with a capacity of 360,000 bits 
total storage uses 240 storage chan-

nels, each of which contains 1 )'500 
bits. The drum is 5 in. in diameter 
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Circle 13 on Reader Service Card. 

and approximately 12 in. long. Oper
ation is at 96 pulses per inch and 3,600 
rpm, giving a pulse repetition rate of 
90 kc. The drum has two mechanical 
clock tracks, one of which has ] ,.SO() 
bits' and the other of which is a one
bit index. For information write 
BRYANT COMPUTER PRODUCTS 
DIVISION, Box 620, Springfield, 
Vermont, or use reader service card. 

Circle 206 on Reader Service Card. 

delay line 

Model 71-.50 is a relay operated, dual 
channel delay line, designed to obtain 
coincidence between two signals of 
different time and a . third reference 
signal. Some characteristics - delay is 
1 to 1..5 usec., independently variable 
in each channel in increments of 0.05 
usec., impedance - 1000 ohms; out
put rise-time - 0.06 usee. per chan
nel; dimensions - 8 x 4 x 4 in. For 
information write ESC CORP., .5.34 
Bergan. Blvd., Palisades Park, N.J. 

Circle 207 on Reader Service Card. 

control chassis 

Rapid acquisition of data and its 
storage 'and translation. are key fea
hIres of Model K-l11 control chassis. 

The unit translates binary-coded in
PlIh; into decimal or binary-coded out
puts, and upon command stores the 
input information for remote, readout. 
The nl'W control chassis has been de
signed t(> utilize transistor storage of 
encoder data and combines this buffer 
storage input with relay output. The 
unit is capable of three modes of 
operation: as required it will store 
only, follow only, or follow and store 
on command. For information write 
DATEX CORP., 1307 S. Myrtle Ave., 
Monrovia, Calif., or use reader carel. 

Circle 208 on Rea'der Service Card. 

logic-memory device 

The Paramistor is a module composed 
essentially of 2.5. bi-stable elements, 
known as Parametrons; which are ca-

pable of self-limiting amplificat ion. 
By eliminating the need for addition
al amplifying and amplitude-limiting 
circuits, the Paramistor substantially 
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simplifies computer circuitry, accord
ing to the manufacturer. The manu
facturer also claims that its basic ele
ment, the Parametron ferrite, has 
demonstrated long-term reliability ex
ceeding that of such devices as re
lays, vacuum tubes, diodes and tran
sistors. It can be used in AND, OR or 
NOT logic circuits, and in binary 
counter, clock, binary adder, binary 
multiplying and parallel-to-serial con
verting circuits. For information write 
KANEMA 1'SU NEW YORK, INC., 
606 S. Hill St., Los Angeles, Calif., or 
150 Broadway, New York 38, N.Y. 

Circle 209 on Reader Service Card. 

switch assemblies 

Data sheet 162 describes a new series 
of rotary selector switch assemblies 
that feature a cock-and-fire actuating, 

mechanism and non-tease circuitry. 
Series 28AS assemblies are for use on 

computer panels and other areas 
where mounting surface is at a pre
mium. They can be provided with 2 
to 8 plastic enclosed, single-pole, 
double-throw, basic switches. For in
formation write MICRO SWITCH, 
Freeport, Ill., or use reader card. 

, Circle 210 on Reader Service Card. 

instrumentation recorder 

Displacing 1.6 cubic feet, this instru
mentation recorder, the AR-200, af
fords its user seven to thirty-two re-

cording tracks of data depending up
on the recording technique selected. 
For highest frequency response (up 
to 100,000 cycles at 60 inches per 
second) there is direct recording. For 
greatest amplitude accuracy, frequen
cy modulated carrier recording pre
serves signal amplitudes over a fre
quency range of from dc to 10,000 
cycles per second. For recording the 
maximum number of data samples, 

the AR-200 can record digital infor
mation at input rates up to 576,000 
bits per second. For information 
write AMPEX CORP., Instrumenta
tion Division, 934 Charter St., Red
wood City, Calif., or use reader card. 

Circle 211 on Reader Service Card. 

mag tape amplifiers 

Model 921 family of write/read am
plifiers affords a wide choice of char
acteristics. Tape speeds from 1 in/ 
sec. to 150 in/sec. can be accom
modated with a response to minimum 
signal levels as low as 150 micro volts. 
Designed for compatibility with exist
ing return to zero and non-return to 
zero recording systems, this amplifier 
equipment offers a choice of DC level 
or pre-selected pulse width for output 
use. DC level or pulse is also accept
able for input to write amplifier. For 
information write POTTER INSTRU
MENT CO., INC., Sunnyside Blvd., 
Plainview, N.Y., or use reader card. 

Circle 212 on Reader Service Card. 

register and driver 

Production of Model CTR-400 mag
netic shift register element (one core 
per. bit) and compatible shaper-

GERBER PRESENTS-

AN OSCILLOGRAM SCANNER 

THAT TRACKS YOUR RECORDI 

$59500 

FOR 12" MODEL. 

$62500 

FOR 16tr MODEL. 

$95.00 extra for Variable Scale 
with mounting attachment. 

F.O.B. Hartford, Conn. 
Terms: Net 30 days. 

July/August 1959 

This Free Trial Offer Proves It! 
From extenSIve testing, we know that 

you must be satisfied with this scanner. 
We are so confident it will work for you 
that we ask you to specify 7 day free 
trial on your purchase order. 

Order now-or write for full details. 

GENERAL SPECIFICATIONS 

¥ RECORD WIPTH-O to 12",0 to 16". 

¥ RECORD SPEED-O to 100 ft. per minute. 

¥ TOP-Fully illuminated 24" long surface. 

¥ CONTROLS-On or off, forward and 
reverse, variable record speed. 

¥ RESPONSE-Instant positive braking. 

Circle 14 on Reader Service Card. 

¥ RECORD CORE INSIDE DIAMETER-o/a". 
Any longer core diameter can be built 
up with a false core enlarger. 

¥ MAXIMUM ROLL DIAMETER-6". 

¥ LOADING-Cantilever bars-no paper 
threading required. 

¥ CURSOR-12" or 16" long. 

41 



o 

m(QY~rllrm..g . 

]p)ta1TCOi§ lirm. 

FERRANTI 
Magnetostriction 
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Delay Lines 
Ferranti engineers have a depth of experience 
unmatched in this specialty. 
We can provide stock units that have heen proved 
in performance - or custom design to your special 
applications. 

Features that characterize Ferranti Delay Lines: 
Temperature stable ••. wide temperature operating range •.. 
High digit rates up to 1 Mc/s for delays up to 3 milliseconds 
. . • Small size, light weight . . . No moving parts . . • Low 
cost, highly reliable elements for delay, storage and correlation 
- fixed and variable. 

Write for detailed literature 

~~~~&~F~ ~~~~~~~~J1 ~~~o 
ELECTRONICS DIVISION· 
95 MADISON AVENUE HEMPSTEAD, N. Y. 

Circle 15 on Reader Service Card. 

NEW PRODUCTS 

driver element, Model CTD-400 has 
been announced. CTR-400 output sig
nal has a 50: lone/zero ratio. De
signed for ease of transistor driving, 
the shift register has a tape voltage 
drop on the shift line of 0.4 volts for 
a ONE. The output signal can be 
either a positive or a negative twelve
volt pulse for a ONE. Terminals are 
available as solder lug, plug-in and 
printed board mounting. For informa
tion write Dl/ AN CONTROLS, INC., 
40 Leon St., Boston 15, Mass. 

Circle 213 on Reader Service Card. 

switching transistors 

The manufacturer has made available 
a switching transistor sampler pack 
which will enable designers of com
puter equipment to obtain delivery on 
srpall quantity orders. The new pack
ages contain three each of six NPN 
types designed and tested for Beta 
stability", reliability, uniformity and 
other characteristics important to 
computer applications. Included in 
the pack are types 2N356, 2N357, 
2N358 with 100 mw dissipation and 
types 2N377 and 2N388 with 150 
mw dissipation (base internally con
nected to case for added dissipation). 
For information write SYLVANIA 
ELECTRIC PRODUCTS, INC., 1740 
Broadway, New York 19, N.Y. 

Circle 214 on Reader Service Card. 

random access memory 

Series RB memories will accept pulses 
or levels of either polarity, and input 
may be changed at any time during 
operation. Either binary or binary 
coded decimal addressing is possible 
or the units may be utilized in a se
quential nonregenerative mode. The 
new memory-buffer units are available 
in capacities from 128 to 1,024 com
puter words or from 4 to 24 binary 
bits per word. These units operate at 
a 200-kilocycle rate, loading or un
loading a word in 5 microseconds. For 
inf.ormation write TELEMETER 
MAGNETICS, INC., 2245 Pontius 
Ave., Los Angeles 64, California. 

Circle 215 on Reader Service Card. 
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NEW 
DATAMATION 
LITERATURE 
TELEMETRY BHOCHURE: The 
MARK I basic short delivery automatic 
PDM-to-digital computer format tele
metry data system, is described in a 
four-page illustrated brochure. Some 
features include, accuracies in excess of 
0.1 %, conversion of PDM information 
to direct digital magnetic tape in exact 
computer format, accepts any IHIG 
PDM input signal in "real time" or 
twice "real time," accepts any arbi
trary time code. Specifications and 
block diagrams are included in the bro
chure. For copy write EPSCO, INC., 
588 Commonwealth Ave., Boston, 
Mass., or use reader service card. 

Circle 260 on Reader Service Card. 

TAPE SIGNAL DROPOUTS: "Re
duction of Dropout Errors in Mag
netic Recording Systems," is the title 
of a four-page bulletin, No. 37, which 
discusses methods of reducing signal 
dropouts in magnetic tape. For copy 
write MINNESOTA MINING & 
MANUFACTURING CO., Dept. E9-
200, 900 Bush Ave., St. Paul 6, 
Minn., or use reader service card. 

Circle 261 on Reader Service Card. 

LINEAR PROGRAMMING: A six
page pamphlet outlines this company'~ 
linear programming service. Included 
is an explanation of the technique, 
results which may be expected and 
examples of linear programming and 
other operations research techniques 
applied, to business and industrial 
problems. For copy write C-E-I-R, 
Inc., 1200 Jefferson Davis Highway, 
Arlington, Va., or use reader card. 

Circle 262 on Reader Service Card. 

PUNCH UNIT: How to increase the 
efficiency of electronic data process
ing with the use of programmatic 
add-print-punch units, is described in 
two single page illustrated leaflets, 
BS-8 and BS-9. For copies write 
CLARY CORP., Systems Division, 
408 Junipero St., San Gabriel, Calif. 

Circle 263 on Reader Service Card. 

TUBES MANUAL: The lIth edition 
of a technical manual lists the char
acteristics and ratings of over 1,800 
electron deyices manufactured by 
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tJ@~fjf!j(&@~R 

o Word capacities' up tQ 4096' 
words (you specify). 

o Word lengths ,up to 40 bits/ 
word (you specify).' 

o Access time ta any 'address 
-4pSec! ' 

o Cycle time - 8 p.Sec." 
o Modular plug-in etched cir-

'cuit8~ , 
o High, re'li4bility and ease of 

maintenan~e. 

Write/or 
eirht-page . 
Bulletin ,(eM 

©@~(?MlJ§~ 
©@~1F~@(b 
@ @ fi¥il f? e. '~ ~i II Rl ~ 

92 BROAD STREET 
WELLESLEY 57, MASSACHUSETTS 

WESTERN DIVISION 
2251 BARRY AVENUE 

LOS ANGELES 64" CALIFORNIA 

Circle 16 on Reader Service Card. 
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in buffer storages, 
for example: 

offer 

every operating. 
mode and data· 
transformation 
c.ontrol option 
you need, in· 
cluding: 
Partial Load/ 

Unload, Reversible Load 
/Unload, Non·Destruc· 
tive Unload, Special Se· 
quences, Parity Check; 
"Corner • turning", 
Data Reorganization. 

Character • rates 
to 200 KC! 
Bit·rates to 2 me! 
Capacity to 4,032 
characters! 
Up to 12 bits/ 
character! . 

Write for 
Catalog 
D-592 

Circle 17 on Reader Service Card. 
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this company - inCluding technical 
data on 110 transistors and 138 crys
tal diodes. For copy send $3 to SYL
VANIA ELECTRIC PRODUCTS, 
INC., 1740 Broadway, New/York 19, 
N.Y. 

CHARACTER SENSING: A 24-page 
booklet, G22-8500, describes com
pany's series 1200 character 'sensing 
equipment for banks. Incorporating 
the recommended specifications of the 
American Bankers Assoc., this bro
chure includes details on the 1201 
proof inscriber; 1202 utility inscriber, 
1210 sorter-reader, 1220 sorter-reader 
control and 729 II magnetic tape unit. 
For copy write INTERNATIONAL 
BUSINESS MACHINES CORP., 590 
Madison Av~., New York 22, N.Y. 

Circle 265 on ,Reader Service Card. 

TAPE EQUIPMENT: A 12-page, il
lustrated catalog, CAT 4-59, intro
duces' this company's complete line of 
transistorized tape transports, re'ad
write heads, record-playback ampli
fiers and accessories. Descriptions and 
specifications of each unit is included. 
For' copy write - on company letter
head - POTTER INSTRUMENT 
CO., INC., Sunnyside Blvd., Phiin
view, N.Y. 

CORE STORAGE BUFFER: No. 
AD-14, four-page leaflet entitled "In
creasing Computer Capacity and 
Flexibility by Magnetic Core Buffer
ing," describes how the application of 
this company's core storage buffers 
extended the scope of a UNIVAC 
computer to make a powerful data 
processing system. For copy write 
TELEMETER MAGNETICS, INC., 
2245 Pontius Ave., Los Angeles 64, 
Calif., or use reader service carel.. 

Circle 267 on Reader Service Card. 

ANALOG/DIGITAL RECORDER: 
Eight-page catalog 35-1541 describes 
shaft-input device that converts and 
records analog values in digital 
binary-decimal punched tape form 
and at' the same time provides digital 
values in electrical form for telemeter
ing or other purposes. For copy write 
FISCHER & PORTER CO., 151 
Jacksonville Rd., Hatboro, Penna. 

Circle 268 on Reader Service Card. 

USER REPORT: S-509, is a paper by 
Paul Seligmann, R&D Laboratories, 
Portland Cement Assoc., decribing the 
problems that led to their acquisition 

• • • in magnetic logic 
modules, lor example: 

Our compact "Interloks" and 
their microscopic counterparts, 

our "logic
squares," per
form any logic. 
al function: 

AND,OR, AND NOT 
(INHIBIT), COMPlE· 
MENT, BINARY 
COUNT, BRANci-I, EX· 
ClUSIVE OR, TRANS· 
FER, DRIVE, STORE 
... with only one logic 
element! 

With greater reliabil· 
ityand at much lower 
~cost than any other 
technique now 
availabie. 

Unique magnetic
core-transistor 
circuitry operates 
with full margins 
to lOOKe. 

, Write for 
Catalog 
.D593 

Circle 18 on Reader Service Card. 
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of an LGP-30 small digital computer, 
the uses it has been put to and the 
benefits derived. For copy write 
ROYAL McBEE CORP., Port Ches
ter, N.Y., or use reader service card. 

Circle 269 on Reader Service Card. 

PLOTTER: Reprints of a technical 
article describes an electronic func
tion plotter. The plotter combines 
analog and digital electronic tech
niques to achieve curve-plotting ac
curacy of 0.01% for frequencies 
ranging from 3 cps to over 400 KC. 
For copy write COMPUTER EQUIP
MENT CORP., 1931 Pontius Ave., 
Los Angeles 25, Calif., or use card. 

Circle 270 on Reader Service Card. 

MAGNETIC TAPE: Multichannel 
magnetic tape system for laboratories, 
test cells, telemetering recording and 
other precision applications, is de
scribed and illustrated in a new 24-
page catalog, DC-3171. For copy 
write MINNEAPOLIS-HONEY
WELL REGULATOR COMPANY, 
10721 Hanna Street, Beltsville, Md. 

Circle 271 on Reader Service Card. 

CONNECTOR CATALOG: A 24-
page comprehensive catalog covers a 
wide variety of printed circuit con
nectors which accommodate 1/16 in., . 
3/32 in., or Ys in. printed circuit 
cards. Included in the illustrated cata
log are complete specifications, out
line dimensions, general information 
and suggested applications. For copy 
write DEJUR-AMSCO CORP., Elec
tronic Sales Div., 45-01 Northern 
Blvd., Long Island City 1, N.Y. 

Circle 272 on Reader Service Card. 

FLIGHT COMPUTER: Four-page 
bulletin 500 gives details and appli
cations on the Model 500 Jet Air
craft Flight Computer . . . an analog 
computer designed to preselect the 
optimum Hight path for a jet aircraft 
on a domestic, overseas, or charter 
route. For copy write COLORADO 
RESEARCH CORP., Broomfield, 
Colorado, or use reader service card. 

Circle 273 on Reader Service Card. 

SYMPOSIUM PROCEEDINGS: Pro
ceedings of the 1958 Computer Ap
plications Symposium, October 1958, 
including 14 papers and transcripts of 
panel discussions is now available. For 
copy send $3 to ARMOUR RE
SEARCH FOUNDATION, Main 
Files: CA-5, 10 W. 35th Sf, Chicago, 
16, Illinois, or use reader service card. 
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THIRD IN A SERIES 

TRAJECTORIES -
NEW APPROACHES FOR 

AN DID PROBLEM 
A STIMULUS TO BOLD SCIENTIFIC THINKING 
AT SYLVANIA'S DATA SYSTEMS OPERATIONS 

Consider the progression of complexity in the prediction of trajec
tories. Prehistoric man controlled the accuracy of a thrown stick or 
stone by judgment alone. The Romans made rough calculations 
that included elevation, lever angle and projectile weight when aim
ing siege ballistae. With the advent of gunpowder the science grew
elaborate range tables were formulated in which even temperature 
Was an important factor. Times, and with them, weapons change
until today they include the 6,500 mile hypersonic ICBM. 

At Sylvania's Data Sys-
tems Operations, engineers 
are meeting the challenge 
posed by the progression of 
complexity. One of the 
many challenging programs 
under way is BMEWS, the 
USAF's Ballistic Missile 
Early Warning System. This 
sophisticated system
embodying revolutionary 
techniques - will have the 
capability of predicting the 
traj ectories of enemy 
ICBMs in time for us to deploy anti-missiles to destroy them. 

The mission .of the Data Systems Operations is to achieve growth 
and further prominence in the fields of data processing and data 
conversion systems and allied equipment - constantly making avail
able to Systems customers, through increased business and continued 
excellence of performance, our know-how and facilities for engineer
ing, research, development, manufacturing and marketing. There 
are immediate openings for: 

• ELECTRONIC ENGINEER. BSEE, 1·3 years experience in development. 
Work will consist of checking logical design block diagrams, evaluating 
basic circuit design; design of special switching circuits; bread·board 
system design, layout, testing; prototype system design and layout; 
preparation of test procedures and final systems testing. 

• SENIOR ENGINEER. BSEE plus 4·7 years diversified experience in radar 
systems, digital and analog circuitry, CRT, storage tube and related dis· 
plays and some supervisory experience. Responsible for design, develop· 
ment and testing of electronically programmed radar target simulators 
for use with large-scale radar data conversion systems. 

• MECHANICAl. .ENGINEER. BSME and 3·5 years experience in design of 
packaging electronic equipment requiring consideration of environmental 
stress effected by physical design. Experience should include component 
evaluation. 

• ELECTRONIC ENGINEER. BSEE and 3-5 years experience in design and 
analysis of transistorized electronic circuitry including experience in eval· 
uating effects of environmental stress on performance. 

Please send resume to J. B. Dewing 
Data Systems Operations / SYLVANIA ELECTRONIC SYSTEMS 

A Division of 

~SYLVANIA 
Subsidiary or GENERAL 

GENERAL TELEPHONE eft ELECTRONICS ___ 
""1M 

189 B Street-Needham 94, Massachusetts 

Circle 74 on Reader Service Card. 
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This letter moved an engineer ahead 5 years 
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Two years ago a man took 10 minutes to write this letter. Today he enjoys the 
responsibility and professional standing in the Autonetics Division of North 
American that might have taken 5 years to achieve elsewhere. 

COMPUTERS AT AUTONETICS-A FIELD OF OPPORTUNITY 

At Autonetics we have concentrated on developing original techniques 
in transistor circuitry, miniaturization, and quantity manufacture of 
precision components. For only with these new arts is it possible to 
create computers so small, rugged, reliable-yet so big in performance 
-that they can meet the demands of the space age or the increasingly 
complex problems of industry. 

Our engineers have designed and built both analog and digital com
puters-for inertial navigation, bombing-navigation, armament con
trol,flight control and data processing equipment. Out of this experi- . 
ence, Autonetics built the fir:st transistorized digital computer of true 
general purpose capacity. 

Today at Autonetics there's a respected combination of scientists, 
engineers, and production men constantly forging ahead into vital new 
technologies. Every state of the art is represented, from preliminary 
conception right through manufacturing. Facilities are the finest-and 
it's just a short jaunt to mountains, beaches or desert. 

You owe it to yourself to consider how far you can advance by 
entering this exceptionally promising field right now. Here are the 
opportunities: 

LOGICAL DESIGN • SMALL COMPUTER PROGRAMMING • SYSTEMS 
DESIGN, DEVELOPMENT AND TEST • TRANSISTOR CIRCUITRY • 
MAGNETIC MEMORY • SYSTEMS INTEGRATION • FIELD SERVICE 
ENGINEERING. 

Write your letter today. Please include a resume of your qualifications. 
Decide now to investigate your opportunities at Autonetics. Reply will be 
prompt, factual, confidential. . " 

Write Mr. F. G. Benning, Manager, Employment Services. 
9150 E. Imperial Highway, Downey, California 

Autonetics 
A DIVISION OF NORTH AMERICAN AVIATION, INC. 

N E R V E C E N T ERa F THE NEW I N D U S T R I ALE RA 
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You Get Things Done Better 
By ,Seeing What's Happ.ening 

BOARDMASTER VISUAL CONTROL 

* Gives Graphic Picture of Your 
Operations in Color. 

* Facts at a Glance-Saves Time 
and Prevents Errors. 

* A Simple, Flexible Tool-Easily 
Adapted to Your Needs. 

* Easy to Use. Type or Write on 
Cards, Snap on Board. 

* Ideal for Production, Schedul
ing, Sales, Inventory, Etc. 

* Compact, Attractive. Made of 
Metal. 350,000 in Use. 

$4950 
Complete 'Pllice .. Including Cards 

I FREE I 
24-Page ILLUSTRATED IBOOKLE.T CC-10 

Without Obligation 

GRAPHIC SYSTEMS, 55 West 42nd St., New York 36, N. Y. 
Circle 19 on Reader Service Card. 

Expanding the Frontiers of Space Technology in 

COMPUTER OPERATIONS 

• Lockheed Missiles and Space Division's computer 
center is one of the largest and most modern in the 
world. It is concerned with formula and data 
applications in more than 40 areas of science and 
technology. ' 

The center serves both government and industry 
in the solution of complex mathematical problems. 
Digital computer programs have been used in such 
work as: strategy and logistics; stress and flutter 
ana,lysis; static, wind-tunnel and flight testing; mis
sile performance; aerodynamics; trajectory compu
tations; financial forecasting; personnel assignments; 
cost accounting; control-systems analysis; and vari
ous problems involving numerical integration, simu
lation, curve fitting and numerical approximations. 
Work with analog computers includes the solution 
of problems in flight control stability; structural 
analysis; dynamic analysis; and simulation. 

ENGINEERS AND SCIENTISTS 
Lockheed's programs reach far into the future and 
deal with unknown and stimulating environments. 
If you are experienced in one of the above areas, or 
in related work, we invite you to share in the prog
ress of a company that has an outstanding record of 
achievement and make an important individual con
tribution to your nation's efforts in the race for 
space. Write: Research and Development Staff, Dept. 
H-2-46, 962 W. EI Camino Real, Sunnyvale, Cali
fornia. U. S. citizenship required. 

lllt:klJlllld 
MISSILES AND SPACE DIVISION 

SUNNYVALE. PALO ALTO, VAN NUYS, SANTA CRUZ, 

SANTA MARIA, CALIFORNIA. CAPE CANAVERAL, FLORIDA: 

ALAMOGORDO, NEW MEXICO. HAWAII 

Circle 75 on Reader Service Card. 
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elevated aluminum flooring 

ELAFLOR* 
RECOMMENDED 
FOR COMPUTER 

ROOMS, 
BUSINESS 

MACHINE AREAS 
Provides a strong, ele
vated, fire resistant floor 
with free access to cables, 
air conditioning ducts, air 
arid vacuum lines, tele
phone lines, etc. Elaflor 
... designed for computer 
rooms ... business ma
chine areas, etc. gives 
you these advantages 
plus the durability ·of ex
truded aluminum and the 
beauty of the floor cov
ering of your choice. 

Write for free ElaRor litera
ture and installation examples 

*Pal. App. For 

LISKEY IILUMINUM, INC. 
Friendship International Airport,Box 506 Glen Burnie4, Md. 

Circle 20 on Reader Service Card. 

TWO CHALLENGING 
DATA PROCESSING POSITIONS 

NEW YORK-EUROPE 
Weare looking for two highly qualified men 

with electronic data processing experience and 

management ability to serve as senior consultants in 

an internationally known, rapidly growing 

management consulting firm with headquarters in 

New York. Background slwuld include at least 

3-5 years experience in selling, planning, 

or operating automatic data processing installations 

in addition to several years of business experience. 

High salary commensurate with experience. 

These positions offer exceptional opportunity for 

advancement. 

Please send complete resume to: 

John Diebold ... Associates. Inc. 

40 Wall Street 
New York 5, N. Y. 

Circle 21 on Reader Service Card. 

47 



ALL ABOUT 

This is the second half of a survey article covering paper 
tape equipment. DATAMATION asked appropriate manu
facturers to furnish us with pictures and information 
covering their complete lines of paper tape readers, per
forators and associated equipment. Last month we pre
sented the products of nine manufacturers. Eight firms are 
represented on these pages. 

BURROUGHS 
I Paper tape punch model 470 punches at 60 char-

acters / second and has a paper tape feeding rate of -
6 in./sec. Its reel size is 8 in., and the tape handles 10 
characters/in. It has a 7-level code (046-1 character/ 
frame). The unit includes as automatic features alpha
betic, bi-decimal translation, reeling and rewinding, parity 
generation and selective zero suppression. 

Circle 101 on Reader Service Card. 

2 Photoreader Model 440 reads tape at 1,000 char-
acters/second. Tape is fed at 100 in./second. It 

stops on a character and has a 5 millisecond start time. 
Seven-level code and a 40,000 characters/reel storage 
capacity are standard. Automatic features include emer
gency reel braking, rewind, program «Roat in" with B
register modification, and termination of reading by word 
count or by control information from the paper tape. 

Circle 102 on Reader S"ervice Card. 

3 Burrough's photoelectric reader provides input to a 
computer at a rate of 540 digits/second. Operation 

is controlled by computer commands or commands 
punched in the tape itself. Loading of information from 
tape into the computer may be intermittent. 

Circle 103 on Reader Service Card. 

4 Model 454 tape preparation system punches, veri
fies, and duplicates input paper tapes for the 205 

computer. The system consists ofa control unIt, a decimal 
keyboard, a motorized tape punch and a motorized tape 
reader. Using the 205 6-channel code, the 454 will produce 
tapes which contain a parity punch on a seventh channel. 

Circle 104 on Reader Service Card. 

!!! Developed as an input device for the 220 edps, the 
d 58187 photoreader is a capstan drive, reel-type ma
chine which reads perforated. tape photoelectrically at 
1,000 characters/second. It has rapid start time and the 
ability to stop positively on the stop character at all oper
ating speeds. Within 5 milliseconds after initiation of the 
restart signal, the character immediately following a stop 
character can be read. . 

Circle 105 on Reader 'Service Card. 

8 The high-speed punch operates through the control 
console to reproduce output information from the 

205 computer in 6-channel computer code at a rate of 6q 
digits/second. Paper tapes so produced can be used se
quentially as input to the Flexowriter or to the computer 
via the photoelectric or mechanical reader. 

Circle 106 on Reader Service Card. 
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- PAPER TAPE 

Burroughs also has available for use with E101, tape in
put, output and duplex units. All operate at 20 characters 
per second and all can handle up to 8-channel tape. The 
company also manufactures a manual tape punch. 

Circle 146 on Reader Service Card. 

TALLY 
7 Model 424 paper tape reader is a self-contained bi-

directional asynchronous reader designed for any 
standard perforated tape of 5, 6, 7, or 8 levels. It is avail
able in two models - panel (424) and console (424C). 
Speed range is for any reading speed up to 60 characters/ 
second. Tape holes are sensed by star wheel actuated con
tacts which are SPDT configuration. The drive motor re
quires 105-215V AC 60 cps at 0.4 amperes. 

Circle 107 on Reader Service Card. 

8 Model 161 tape verifier is designed to compare two 
punched paper tapes, bit by bit, and to stop if any 

differences are found. The tape verifier consists of two 
model 424 tape readers and a comparison buffer using 
logic switches. Comparisons are made at a rate of 60 
characters/ second, except that blanks or delete codes 
are skipped over at 30 characters/second. Five, six, seven 
or eight level tape may be compared. 

Circle 108 on Reader Service Card. 

9 Model 420 is a self-contained high-speed paper tape 
perforator. Designed to accept paper tape of varying 

widths from five level to eight level, the perforator is 
available in two models: a panel mounted unit designated 
420PF if equipped with fanfold tape handling, or 420PR 
if equipped with reels. Each punch· in the perforator has 
an individual wire clutch which· is controlled by a small 
electro-magnetic actuator. 

Circle 109 on Reader Service Card. 

eTI 
10 Tape handling unit model 194, manufactured by 

California Technical Industries accommodates 1 
in. wide tape up to 200 feet in length. It has separate 
wind and unwind motors, controlled by feeder arms. Tape 
is fed as needed. Maximum speed is 15 in./second. The 
tape handling unit is pictured with the tape reader. 

Circle 110 on Reader Service Card. 

II Tape-ard readers read 10 traverse rows of 8-
holes each in a perforated tape. The unit can sup

ply 80 bits of information for each event without the use 
of memory circuits required by single-line readers. The read
er accommodates 1 in. tapes with holes on 1/10 in. cen
ters. A verifier panel of neon lamps duplicates the 8 x 10 
hole pattern of an entire frame and is used to rapidly 
check newly punched tapes. To advance the tape to a new 
frame requires 35 milliseconds. 

Circle 111 on Reader Service Card. 

12 CTI also manufactures a tape punch and tape 
duplicator. Electrically powered, the punch al

lows the operator to set up an entire 8-hole line on push 
buttons which illuminate when pressed. The line can be 

July / August 1959 49 

13 

14 



26 

28 

changed or corrected before the command to punch is 
given. The tape advances when punched, and a counter 
indicates the number of lines that have been completed. 
The duplicator automatically reproduces copies of tapes 
by co-ordinating the punch with the reader. Punching 
continuously at over 900 lines per minute, the device is 
extremely useful for making tapes for use at several sta
tions and for quickly editing and revising old tapes. 

Circle 112 on Reader Service Card. 

PRECISION SPECIALTIES 
INC. 

13 This motorized tape punch is operated on a 
single cycle basis and can be operated at any 

speed up to 27 cycles/second. The standard punch is sup
plied with feedholes in line with the code holes. The 
standard location of the feedhole is .394 in. from the guide 
edge of the tape. Standard voltage input is 48v DC. Two 
auxiliary cam actuated contacts are provided as standard 
equipment. Optional additional equipment includes tape 
supply, take up, and additional cam actuated contacts. 

Circle 113 on Reader Service Card. 

KLEINSCHMIDT 
14 Model 120 is a high-speed typing reperforator 

and tape transmitter for . sending and receiving 
information in the form of standard tele-printer signals. A 
tape transmitter, typing reperforator and keyboard trans
mitter are combitwd in this unit. In addition to reception 
and'transmission of messages in perforated tape form, the 
120 permits tape reproduction, tape editing, tape prep
aration or manual keyboard transmission. 

Circle 114 on !L .. : -' ~("vice Card. 

1 ~ Model 144 tape reader is designed to read 5-
d channel perforated tape. The unit senses per

forated tape and translates code combinations into 5-wire 
parallel electrical impulses. It may be operated at speeds 
up to 25 characters/second, depending on the frequency 
of the controlled pulses. This reader may be operated on 
a character by character "demand" basis or repetitively 
pulsed to supply a continuous flow of data. 

Circle 115 on Reader Service Card. 

16 Model 122 perforator converts information re
ceived in the form of simultaneous electrical sig

nals over 5-channels into perforated tape for retrans
mission or storage. The unit receives simultaneous signals 
and punches a group of holes according to a 5-unit code 
at any speed up to 20 operations per second. Punching 
operations are controlled by positive type clutch. 

Circle 116 on Reader Service Card. 

17 Reperforator, Teletypwriter TT-I07/FG, TT-
108/FG and TT-I09/FG are fixed plant, re

ceiving-only typingreperforators designed for the recep
tion and monitoring of messages in communication centers. 

Circle 117 on Reader Service Card. 

18 Model 195 is a high-speed typing perforator 
which punches and prints on % in. width tape at 

rates from 60 to 750 wpm. The unit receives either se
quential or simultaneous signals in the Baudot code. Tran
sistorized circuits distribute and select internally the sig
nals as received and are' also used for complete control of 
the mechanical punching and printing unit. 

Circle 118 on Reader Service Card. 
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19 Model 143, a tape reading markable transmitter 
distributor, consists of tape transporting and tape 

sensing mechanisms with associated levers and distribu
tion mechanisms for transferring . mechanical positions to 
electrical contacts. Reading action is controlled by mag
netic clutches which may be externally activated. Thus 
the t~pe reading function and the distributor function may 
be separately controlled. 

Circle 119 on Reader Service Card. 

20 Model 140 is a high-speed tape transmitter for 
sending information in the form of sequential 
electrical signals over a pair of wires. This unit 

incorporates "Semi-Rev" operation which reduces main
tenance and increases the sets effective life, according to 
the manufacturer. It transmits neutral or polar signals. 

Circle 120 on Reader Service Card. 

IBM 
21 Type 46 tape-to-card punch and type 47 tape

to-card printing punch read alphabetical or 
numerical information from a punched paper tape and 
convert it to cards at the rate of 17 to 20 columns per sec
ond. An additional % second is required to feed a new card 
into punching position. All or part of the information con
tained in the tape may be punched into the cards. 

Circle 121 on Reader Service Card. 

2 2 Type 63 card-control tape punch 
betic and numerical information 

punched cards and perforates this in
formation into five channel tele
graphic tape. The machine consists of 

reads alpha
contained in 

2 6 2 7 This manufacturer's data collecting 
~ machines consist of an accounting 

machine (Audit 722 - No. 26) when the initial document 
requires simultaneous posting and calculating, and a spe
cial typewriter (Audit 930.- No. 27). Both machines are 
equipped with an automatic tape punch designed as an 
integral part of them. The design of the machines guar
antees complete identity between what is written on the 
document and what is punched simultaneously on the 
six-channel tape. No supplementary operation is neces
sary as the punching instructions are automatic and issue 
from the program bar. 

Circle 126 on Reader Service Card. 
Circle 127 on Reader Service Card. 

CLARY 
·28 Programmatic Add-Print-Tape Punch equipment 

is an outgrowth. of earlier tape-perforating 
models. A choice of three types of input is provided plus 
a tape-perforating unit with plug-in cartridge program.,. 
ming of format and control codes, parity-checking, plug
in diode board, take-up-reel and cable-:connection allowing 
remote location of the punch when silencing is desired. 
Any five to eight channel code can be punched; and the 
plug-in diode board permits one punch to prepare tape 
for different codes and computing equipment. Input units 
available are 10-key adding machines of eight or 10 col
umn capacity, full-keyboard adding machines of eight or 
12 column capacity, and special form-producing devices. 

Circle 128 on Reader Service Card. 

a card reading unit and a tape punch
ing unit. The tape punching unit and 
all machine operations are governed 
by control panel wiring. MILMAN DIGITAL AND MESSAGE READOUTS 

Circle 122 on Reader Service Card. 

23 j\fodel 382 paper tape read-
er" is an input unit to the 

RAMAC 305 data processing system 
that can be. used separately or in con
junction with card input. Tape is read 
at a rate of 20 characters per second. 

Circle 123 on Reader Service Card. 

OLIVETTI 

24 2 !!! Conversion of 
~ d punched tape to 

either punched cards or magnetic tape 
is effected by an electronic reader-con
verter group, with the converter oper
ating from punched tape to punched 
cards (CBS - No. 24) or from punched 
tape to magnetic tape (CBN - No. 2.5). 
Reading is by means of dual photo
diode reading heads operating alter
natelv to eliminate loss of time. The 
readi;lg is 800 codes/second. One fea
ture - automatic programming of the 
widest variety of card layouts, inde
pendent of data sequence on tape. 

Circle 124 on Reader Service Card. 
Circle 125 on Reader Service Card. 
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APPLICATIONS 

PROCESS CONTROL, PRODUCTION 
TEST EQUIPMENT, AUTOMATIC 
SYSTEMS, CONDITION INDICA
TORS. 

DIGITAL COMPUTERS, DISPLAY OF 
ANY NUMERICAL QUANTITY 
(TIME, TEMPERATURE, PRESSURE, 
COUNT, INTERVAL, SPEED, COOR
DINATES, ETC,). 

For further information 
and prices contact: 

MILMAN ENGINEERING CO. 
1831 Pontius Avenue 

Los Angeles 25, California 
GRanite 3-0616 

• Lighted and color coded mes
sages eliminate errors due to mis
reading of information. 

• Superpositioning of one mes
sage ahead of the other in the 
units reduces the panel area re
quired to display information. 

• Modular construction allows 
side by side mounting for in-line 
presentation of digital or message 
information. 

• Simple panel cutouts and 
mounting dimensions featured. 

• For operation on 6, 12 or 28 
volts AC or DC with low current 
drain. 

Circle 22 on Reader Service Card. 
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ENGINEERS 
RESEARCH 

OPPORTUNITIES 

Aeronutronic, a new 
division of Ford Motor 
Company, has immedi
ate need for computer 
engineers to staff its 
new $22 million· Re
search Center in New
port Beach, Southern 
California. Here, you 
have all the advantages 
of a stimulating environ. 
ment, working with ad
vanced equipment, lo
cated where you can 
enjoy California living 
at its finest. 

Look into these ground 
Hoor opportunities in re
search and development 
work that is challenging 
and exceptionally re
warding to qualified 
men. 

Positions now open: 

Systems Engineer 

Magnetic Memory 
Engineers 

Communications 
Engineers 

Digital Computer 
Programmers 

Transistorized Circuit 
Engineers 

Logical Designers 

Circuit Engineers 

Mechanical Engineers 

Optical Engineers 

Qualified applicants are 
invited to send resumes 
or inquiries to Mr. R. E. 
Durant, Aeronutronic, 
Box NH-486, Newport 
Beach, California. 

Visit Aeronutronic's ex
hibit booth 3822-24 at 
the WESCON show. 

Computer Operations 

AERONUTRONIC 
a Division 01 

Ford Motor Company 

Newport Beach 
Santa Ana • Maywood 

California 

COMPETITION-IT'S WONDERFUL! 

middleweight battle first in industry 

In this highly competitive industry of computers and information processing, 
there has been a complete and somewhat surprising absence of direct machine 
competition. Before June, 1959, there was never a computing system which 
could be immediately replaced by another system with anything other than a 
huge outlay in time, effort and expense. 

However, with the announcement that their Univac Solid State computer 
now has 80-column capabilities, Remington Rand has come up with an im
pressive first in terms of competition .. 

RemRandmen make no bones about the fact that they are going after the IBM 
650, or, more accurately, the 650 market. And the facts would seem to indicate 
that this may well be a highly successful invasion. 

ITEM - The SS-80's 80-column reader and punch provide compatibility 
with present 80-column installations. 

ITEM - The SS-80 has the same instruction word ·format as the 650 and a 
similar instruction vocabulary. 

ITEM - SS-80 users may obtain a simulator for the 650 so that present 650 
codes can be run with little or no change. A SOAP assembler is to be made availa
ble and ,a 650-to-SS-80 translator is in progress. 

It would be surprising if these facts, together with the figures listed below, 
are not providing some IBMers with thoughtful moments. 

IBM 650 Model IV USS-80 
Rental $5800 per month (including Rental $6950 per month. 

407 printer and alphabetic 
device). 

4000 words of drum storage 4000 words of drum storage 
1000 words of rapid access storage 

96 microsecond word time 17 microsecond word time 

Average waiting time for operand 

2400 Microseconds 425 microseconds for l000-word 

200 cpm card reader (250 or 150 
cpm reader optional extra) 

100 cpm punch (250 or 155 cpm 
reader optional 'extra) 

150 lpm printer 

Semi-buffered Input/Output 

Disk file memory optional extra 

Alphabetic Input/Output 

Three index registers optional extra 

15 kc tape drives optional· 
(up to 6) 

67,500 BTU/hour 

Direct floating point available. 

memory 

450 cpm card reader 

150 cpm reader-punch 

600 lpm printer 

Input/Output buHered to overlap 
computing 

. No disk file memory announced 

Alphabetic Input/Output standard 

Three index registers standard 

25 kc tape drives optional 
(up to 10) 

35,000 BTU/hour 

Floating point through interpretive 
programming. 

Control panels on all Input/Output Input/Output control accomplished 
devices. by internal stored programming. 

Circle 129 on Reader Service Card. Circle 130 on Reader Service Card. 
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DATAMATION 

NEWS BRIEFS 

G-E ANNOUNCES 
TUNNEL DIODE 
Computer designer joined the rest· of 
the electronic industry in exhibiting 
great interest in.a G-E announcement, 
on July 23, that a radically new com
ponent has been developed - the tun-

; nel diode. 
Dr. Guy Suits, G-E vice president 

and research director, credited Drs. 
Jerome J. Tiemann, Robert N. Hall 
and Henry Ehrenreich (General Elec
tric Research Lab, Schenectady) with 

:adding greatly to scientific under
standing of the device. Tunnel diode 
:development was first reported last 
year by Leo Esaki, a J apanse scien
tist. 

Important properties of the tunnel 
diode claimed by G-E are extreme 
speed (from 10 to 100 times faster 
than the fastest transistor), wide tem
perature adaptability, low power sup-

I ply requirements, low noise level, low 
heat generation, light weight and 
'Small size. 

The tunnel diode has operated at 
frequencies higher than 2,000 mega
cycles and frequencies of more than 
10,000 are expected to be achieved 
in the future. Used as a switch, the 
'diodes respond in a fraction of a 
:'millimicrosecond. 

Smaller than a transistor, the new 
'component is expected to shrink to a 
fraction of its present size, ultimately 

',because of its simple structure. 
Just now emerging from the ex

'perimental stage, the tunnel diode will 
'be made available in developmental 
,: work samples in September or Octo
:ber. 

Circle 131 on Reader Service Card. 

;':REPORTS OUT 
ON PERCEPTRON 
Two reports on the Navy's Percep~ 
tron, the "discriminating machine" 
that represents a first attempt toward 
perfection of an electronic brain, have 
just been released for sale to the 
,public. The volumes, prepared by 
'Frank Rosenblatt of Cornell Aero
;'nautical Laboratory, Inc., designer of 
"the system, are available from the 

:, Office of TechnicalServices, U.S. De-, 
'partment of Commerce, ~ ashington 
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E ng in e e r 5 

STIMULATING POSITIONS IN ADVANCED 

RCA PROJECTS ARE OPEN TO MEN WITH 

ELECTRONIC DATA PROCESSING EXPERIENCE 

Inquiries are now invited from EE' s, ME's, Physicists and 
Mathematicians for key positions in RCA's extensive elec-:
tronic' data processing research program. 

These positions offer professional responsibility,' rapid ad
vancement, and an opportunity to work on highly sophisti
cated concepts with a company whose name has come to 
mean progress in electronics. 

Current problems under investigation include studies in solid 
state compone~ts, miniaturization, ultra-high-speed circuitry, 

. and high-speed printers. 

Long a leader in electronic data handling equipment for mili-
tary purposes, RCA has now produced the world's most effi
cient commercial electronic data processing system-the RCA 
501. Already, this system has received widespread business 
acceptance and even more advanced systems are in various 
stages of development. Here are several projects which are 
under way: 

An ultra-high-speed computing system based on the 
most. advanced techmques of circuitry and equip
ment organization. Designed for both commercial 
and scientific applications, it will include high-speed 
printers and fully electronic bulk storage media. 

Development of techniques for a computer with a 
memory cycle of 10 millimicroseconds. 

Autodata-AIi all transistorized digital system, for 
data message switching and routing. This device 
will be capable of automatically performing all 
functions of a switching center. 

FOR INTERVIEW WITH ENGINEERING MANAGEMENT: 

Send, 

resume to 

Mr. C. B. Gordon 

RCA, Box ZC-116 

Professional Employment 

Bldg. 10-1, Camden, N. J. 

RADIO CORPORATION of AMERICA 
INDUSTRIAL ELECTRONIC PRODUCTS 

Circle 77 on Reader Service Card. 
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MAJOR SYSTEMS NEED ... 

COMPUTER & DISPLAY 
ENGINEERS and PROGRAMMERS 

IMMEDIATE OPPORTUNITIES FOR WORK ON THESE SYSTEMS 

• AIR WEATHER RECONNAISSANCE 
• EAGLE MISSILE SYSTEM 
• AIR DEFENSE 

Challenging opportunities for men experienced in data processing and its 
related fields exist at the Bendix Systems Division. You will work on 
major systems vital to national defense in an intellectual environment. 

Bendix Systems Division is located in Ann Arbor, Michigan, adjacent 
to the Graduate Engineering Campus of the University of Michigan. 
Employees have an opportunity to attend daytime classes and are 
offered financial assistance. Live and work in a community that com
bines the pleasant living conditions of a small town with the cultural 
and educational advantages of a large city. 

Write today for our brochure entitled "An Invitation to Better 
Engineers and Scientists." Bendix Systems Division, Department N8, 
Ann Arbor, Michigan .. 

Bendix Systems Division ~no'~ 
ANN ARBOR, MICHIGAN AVIATION CORPORATION 

Circle 78 on Reader Service Card. 
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NEWS BRIEFS 

25, D.C. They are, "The Perceptron: 
A Theory of Statistical Separability in 
Cognitive Systems," 272 pages, $4, 
Order PB 151247, and "Two Theo-

. rems of Statistical Separability in the 
Perceptron," 46 pages, $1.25, Order 
PB 151247. 

SIL. TRANSISTOR 
SALES TO RISE 
Silicon transistor sales are expected to 
increase at a faster rate than overall 
transistor sales during the next four 
years, a HoHman Electronics Corp., 
market survey indicates. James T. 
Parry, marketing research manager 
for the company, predicted in his re
port that silicon transistors, which ac
counted for only 5% of al1 transistors 
sold in 1957, will represent about 24% 
of total sales in 1962. 
Parry estimated 1962 sales of silicon 
transistors at 69.6 million units. In 
most demand for computer purposes 
are high speed and high frequency 
switching types, while power, power 
switching and audio signal types are 
in most demand for missile applica
tiOIis. Most desired feature for both 
computer and missile applications is 
switching performance. Engineers also 
mentioned low reverse current as be
ing important for computer applica
tions. 

DP TALKS SET 
FOR WESCON 
At the WESCON show, beginning 
August 18 in the ,Cow Palace, San 
Francisco, two of the technical ses
sions will be devoted to the comput
ing industry. Under the heading Com
puters 1, (Session 4, August 18, 10:00 
am to 12:30 pm, Room D) three pa
pers will be presented: "Transistor 
Circuit Techniques for a Core Mem
ory with 500 Millimicrosecond Cycle 
Time," "A Versatile Character Gen
erator with Digital Input," and "An 
Error Correcting Encoder and Decod
er for Phone Line Data." Another 
three papers will be presented at. 
Computers 2 (Session 9, same date 
and room, from 2:00 pm to 4:30 pm), 
entitled "Megacycle Magnetic Rod 
Logic," "Evaporated Films and Digi
tal Computers," and "BIAX High 
Speed Magnetic Computer Element." 

DATAMATION 



PRINTER UPDATES FOR 55 
Social Security Administration's Bureau of Old-Age and 
Survivors Insurance headquarters have put into operation 
an electronic· microfilm printer for updating earnings 

-records of the 130 million people to whom social security 
cards have been issued. Designed to Social Security's spe
cifications, the printer was built by Special Engineering 
Products Division of IBM. It converts data coded on mag
netic tape directly to printed, readable records on 16 mm 
microfilm. The machine can print at approximately 3,000 
lines a minute, each line containing 120 characters. 

Circle 132 on Reader Service Card. 

SCHLUMBERGER LTD. BUYS 
COMPUTER SYSTEMS STOCK 
Schlumberger Ltd. has acquired an 80% stock interest in 
Computer Systems, Inc. of New York City. Under the 
stock acquisition plan announced jointly by Pierre Schlum
berger, President of Schlumberger, Ltd. and Robert K. 
Stern, President of Computer Systems, Inc., an amount of 
over $3,000,000 will be invested in expanded production 
facilities, additional personnel and furthering of Computer 
Systems' research and development program. 

---------------------------------------------------

B.S._ 
MATHEMATICIAN 

• 
Male or Female 

• 
No more than one year 

experience, to do scientific 
computing on IBM-650. 

• 
WE WILL TRAIN 

• 
Reply to: 

Mr .. B. R. DiCapriO 
American Cyanamid Com'pany 

Organic Chemicals Division 

Bound Brook, New J'ersey 

Circle 80 on Reader Service Card. 
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Expanding the Frontiers of Space Technology in 

COMPUTER DEVELOPMENT 

Lockheed's capability in the design and development 
of computers is contributing to the advancement of 
the. state' of the art. Research in this area includes 
the development of self-organizing, or adaptive com
putingsystems; the design of new :Kinds of pattern 
recognition devices; the dev'elopment of. automatic 
library systems for the storage and retrieval of infor
mation; and the development of high speed input
output devices' for digital equipment.· , 

The -Automatic Checkout and Readiness Equip,;. 
ment-ACRE-system developed by the Missiles and 
Space Division combines outstanding performance 
at the lowest cost in the industry. and has broad 
applications to a number of projects. 

ENGINEERS AND SCIENTISTS 
Lockheed's programs reach far into the future and 
deal with unknown and challenging environments. If 

.. you are experienced in one of the' above areas, or in 
, related work, we invite you to share in the progress 

of a company that has a continual record of achieve-
ment, and to make an important individual contri
bution to your nation's competence in space tech
nology. Write: Research and Development Staff, 
Dept. H-46, 962 W. EI Camino Real, Sunnyvale, Cali., 
fornia. U. S. citizenship required: 

, lllt:kh"ti 
MISSILES AND SPACE DIVISION 

SUNNYVALE, PALO ALTO, VAN' NUYS, SANTA CRUZ, 

SANTA MARIA, CALIFORNIA. CAPE CANAVERAL. FLORIDA 

ALAMOGORDO, NEW MEXICO • HAWAII 

., 

Circle 79 on Reader Service Card. 

MATHEMATICIAN 

with graduate study and computer (650) 

experience for opportunity position. Appli

cants must possess ability to utilize litera

ture on numerical methods in the computer 

solution of engineering problems. 

lVIatrix algebra, linear differential equa

tions, and statistical analysis involved. 

Chrysler Corporation 
Engineering Division 

P. O. Box 1118 

Detroit 31, Michigan 

Circle 81 on Reader Service Card. 
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I 
This is the New 

7TALLY 

Tape Preparation 
& Editing Console 

It makes error-free 
paper tape 

By automatically verifying'and/ or 
duplicating paper tapes. The con
sole consists of a numerical key
board, two punch tape readers and 
one tape perforator. The buffer 
storage systeril uses unique Tally 
Logic Switches. 

It features . .. 
Tape to tape duplication and verifi .. 
cation at 60 characters per second 
• Keyboard visual display and 
shift register to eliminate copying 
errors and operator fatigue in both 
punching and verifying modes 
• Tape corrections without over 
punching or splicing. 

It,s ready for 
delivery now 

For complete technIcal informa
tion, prices, delivery, and the name 
of your nearest Tally engineering 
representative who will be happy 
to arrange for a demonstration. 
please address Dept. 808. 

~~TALLY 1 
REGISTER CORPORATION 
5300 14th Avenue N.W •• Seattle 7. Wash. 

See this Console and other tape handling 
equipment at WESCON. Booth 119. 
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Specify ~ 
.. , . ...... 

••••... ® 
.............. : 

Raised Floors for 
Perfect Performance 

Reinforced panels 
eliminate stringers, 
permit total access! 

Reinforced, stringer-free alumi
num panels permit total access to 
sub-floor; allow cut-outs any
where on the panel, even after 
installation, while retaining max
imum strength, minimum deflec
tion. Adjustable pedestals assure 
perfectly level floor. 

WRITE FOR FREE CATALOG 

WASHINGTON 
ALUMINUM 

Company, Inc. • Dept. 378 
Baltimore 29, Maryland 
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ITT Laboratories 
announces e,ngineering opportunities in the 

DIGITAL SYSTEMS LABORATORY 

ITT Laboratories, the domestic research or
ganization of International Telephone and 
Telegraph Corporation and long a leader in 
advanced electronics research and develop
ment, has been engaged for some years in 
digital computer engineering. 
The Digital Systems Laboratory is engaged 
in projects of wide scope and magnitude 
embracing both commercial and military 
applications. Research and development 
centers on high speed, stored program 

machines; data switching and control; and 
commercial data proces.sing applications. 
These developments incorporate major ad
vances in machine organization and digital 
techniques. Prominent among the major 
projects in this Laboratory are the devel
opment of a worldwide communication· and 
control system for the U. S. Air Force, and 
a solid state computer which will handle 
personal credit for a major New York 
City bank. 

THE DIGITAL SYSTEMS LABORATORY PROVIDES ENGINEERS CHALLENGING OPPORTUNITIES 

Digital Communication Systems 

Coding & Decoding Theory & Techniques 
Information Theory 
Data Transmission 
Input/Output Devices & Systems 
Communication Control Computers 
Data Switching Equipment 
High Speed Memories 

Data Processing Systems 

Commercial Processing Systems . 
Systems Application Analysis 
Computer Development 
Core, Tape and Drum Memories 
Logical Design 
Digital Circuit Design 
Transistor Circllit Design 

Engineers with experience or capabilities in these areas are invited to investigate 
employment opportunities at all levels at ITT Laboratories. Write Mr. G. K. Wall, 
Technical Placement Director. 

ITT Laboratories 
A Division of International Telephone and Telegraph Corporation 

500 Washington Avenue, Nutley, New Jersey 
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solving today's problems today: Bur1~ougl~s 220 C011~puter 

In scientific computation and business data processing, the new Burroughs 220 is delivering tangible results today. 

Linking a powerful digital computer to equally powerful input-output subsystems, the 220 offers balanced perform

ance at the lowest application cost. Its expandable core memory, built-in floating decimal arithmetic, vast Datafile 

magnetic tape capacity and the multiple-card processing ability of Cardatron make this the most powerful system 

available in the medium price field. The 220 is just one part of a complete line of advanced Burroughs electronic 

data processing equipment ... now in production ... now at work in hundreds of installations ... supported by an out· 

standing team of computer specialists. Write today for 220 brochure, ElectroData Division, Pasadena, California. 

@~ 
\] ~ )) Burroughs Corporation 

'----. "NEW DIMENSIONS/in electronics and data processing systems" 
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