
















































































Announcing: 
the most important advance 

in computer tape in four years. 

flanged plastic reels with new aluminum hubs. Who benefits from this remarkable new tape? Anyone 
who uses IBM (including full width tested), IBM compatible, RCA 301, and most Univac computer 
systems. Try it. Test it. Use it. We think that you'll agree that the time spent in developing this remark­
able new tape was time well spent. For a demonstration, call your Ampex representative, or write the 
only company providing recorders, tape and core memory devices for 
every application: Ampex Corp., 401 Broadway, Redwood City, California. 
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$250 MILLION ANNUAL SAVINCS IN THE 
FEDERAL COVERN M ENT'S 

USE OF COMPUTERS 
Covernment Activities Subcommittee 

Committee on Covernment Operations 
House of Representatives 

Congress of the United States 
Washington, D. C. 

A quarter of a billion dollars a year in savings to the gov­
ernment can be realized under a proposal by Southeast 
Texas Congressman Jack Brooks (D-Texas) to coordinate 
government acquisition and use of automatic data process­
ing (AD.P) equipment, a House efficiency subcommittee has 
been informed. 

The bill, H. R. 4845, was endorsed by a number of wit­
nesses who appeared before the House Government Activi­
ties Subcommittee. 

Joseph Campbell, the Comptroller General of the United 
States, told the subcommittee, " ... the Government will 
continue to incur substantial amounts of unnecessary cost~ 
until more effective centralized managament and control" 
of computers, a "high cost area of government operations," 
are achieved. 

The General Accounting Office, which Campbell heads, 
has conducted studies of automatic data processing equip­
ment used by the federal government and the estimated 
savings are based on these studies. 

Lawson B. Knott, Jr., Acting Administrator of General 
Services, told the subcommittee, " ... there is a clear need 
for the enactment of legislation which would assist in im· 
proving the acquisition and utilization of ADP equipment 
in the Government." 

Knott continued: 
" ... The use of automatic data processing equipment 

in government has grown phenomenally during the past 13 
years. In 1954, there were only 10 computers in use by the 
federal government. By the end of 1964, the usage had in­
creased to 1,767. The current estimate is that there will be 
2,150 computers in federal use by the end of fiscal year 
1966. In 1964, federal agencies spen t $1.1 billion for the 
purchase, rental and operation of data processing equip­
ment for all types of use by 2,068 organizational units 
within 44 federal agencies. Current estimates indicate that 
on a nationwide basis by 1970, the number of computer sys­
tems and annual costs in connection therewith will triple." 

In outlining the bill's provisions, Brooks, who is chair­
man of the subcommittee, said that at present "each agency 
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operates independently in the acquisition and utilization of 
ADP equipment with only Bureau of the Budget guidelines 
to follow." 

But, he said, furnishing the agencies with guidelines "has 
not, in turn, provided the Bureau of the Budget with the 
data necessary ,to determine agency compliance with exist­
ing policies." He added, "Nor does the bureau have infor­
mation sufficient to recognize new problems as they arise 
or to establish new policies as they are needed." 

The bill would set up a revolving fund for use in acqui­
sition of ADP equipment as needed and in setting up equip­
ment sharing pools and computer service centers. Each 
agency would determine its own ADP needs and the use 
made of the equipment. The Administrator of General 
Services would act as coordinator for government acquisi­
tion and use of ADP equipment. Along with the revolving 
fund, the General Services Administration would maintain 
a continuous inventory of ADP equipment in use by the 
government and government contractors. 

Equipment used only part of the time by one agency or 
contractor might well be operated the rest of the time by 
another user. And when an agency or contractor is fin­
ished with a computer, a check would be made to see if any 
other government function could use the equipment rather 
than purchasing a new computer. 

"With a minimum of $12 million wasted for each month 
that implementation of this legislation is delayed-and I 
believe this to be an extremely conservative figure-prompt 
action must be taken on H. R. 4845," Congressman Brooks 
said. 

The Congressman introduced similar legislation two 
years ago which was approved by the House of Representa­
tives but the Senate did not act before the Congress ended. 

Others scheduled to appear at the hearings were Elmer B. 
Staats, Deputy Director of the Bureau of the Budget; Ed­
mond C. Buckley, Director, Office of Tracking and Data 
Acquisition, National Aeronautics and Space Administra­
tion; John P. Abadessa, Controller, Atomic Energy Com­
mission; and Dr. William Eaton, Deputy Assistant Secretary 
for Science and Technology, Department of Commerce. 

The members of the Subcommittee are Congressman 'Vil­
liam S. Moorhead (D-Pa.), David S. King (D-Utah), Dante It 
Fascell (D-Fla.), Ogden R.Reid (R-N. Y.), and Edward J. 
Gurney (R-Fla.). 

The Subcommittee is part of the House Government Op­
erations Committee, which is headed by Congressman Wil­
liam L. D.awson (D-Ill.). 
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The Adley Express Company of New Haven, Conn. has three iron­
bound rules of operation; service, efficiency and speed-a philos­
ophy which dictated FORMSCARDS as the continuous tabulating 
cards for Adley's accounts payable and payroll. 

FORMSCARDS are unique; they don't have medial waste strips 
between the cards. So you don't waste money shipping useless 
medial strips around. You don't waste space storing medial strips. 
You don't waste time running them across your processing equip­
ment. You don't waste time bursting them. And finally, you 
don't wind up with a truck-load of medial strips to throw out. 

(See why those little strips between cards are called "waste strips?") 
Isn't it time you followed the route Adley took to faster, waste-free 

tabulating card operations? There's a FORMSCARD system to fit your 
every need. let us tell you all about the time, trouble and money you 
could be savingwith FORMSCARDS; dropus a line andwe'll send 
you our brochure telling the whole amazing !4' ' """,',' " ",. , •• 
FORMSCARD story. Or, inhere's a rush, : lorms,,'inc : 
give us a call. Phone: Oldfield 9-4000· ,. 
Area code 215. WILLOW GROVE, PENNA. 

Adley Express saves 
a truckload of· time 

with Formscards 

Circle No. 19 on Readers Service Card 
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IS YOUR TAPE CONVERSION STILL WORKING AT HORSE AND BUGGY SPEEDS? 

THINK AHEAD ... THE NEW KLEINSCHMIDT 321 ADS CONVERTS TAPE TO HARD 
COpy AT 400 WORDS PER MINUTE! ... TODAY 

Think of tape conversion four times faster efficiency of the 321 ADS and other 
than you may be getting now. Think of less Kleinschmidt Electronic Data Communica· 
tape backup. Think of the KleinschmidpM tions equipment, write: KLEINSCHMrDT, •• 4 

32rM ADS. Whether it's used lion line" or Division of SCM Corporation, Lake Cook 
"off line," the 321 ADS gives you com- Road, Deerfield, "linois. 
plete and reliable facilities for tape prep-
aration, tape duplication and hard-copy THINK AHEAD If~. 
print-out. For further information on the ... THINK SCM lflj;lJII® ~~!!~!~l!/!!..~!'! 

Circle No. 22 on Readers Service Card 
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Computers and Automation 
. 
In Israel 

When examining the use of computers in various parts of 
the world, one finds some notable gaps-South America, 
Asia, the "Middle East, Africa. The extended use of compu­
ters in the United States, Europe, Russia, and Australia 
represents a strong contrast. 

One surprising exception is Israel, a nation only 17 years 
old. Surrounded by hostile Arab countries with limited 
technical competence, Israel has developed, partly in de­
fence, a strong capability in computers. At a recent meeting 
of th~ Israel Data Processing Association (an IFIPS mem­
ber), over 400 technical people attended a two-day sympo­
sium with extensive technical sessions titled comparably to 
our own activities. The entire symposium was in Hebrew, 
conducted by Israeli experts, with only two exceptions: a 
session on computer languages by the noted Dutch Professor 
Van Wyngaarden, and a session by myself on real-time sys­
tems. Interestingly enough, there is no substantial language 
problem: Israeli data processing technicians are almost com­
pletely bilingual and are often fluent in French or German 
as well. 

The country has developed rapidly, and is beginning to 
realize the tremendous potential of data processing in this 
expansion. With a population of less than three million, it 
is smaller than the Republic of Ireland, but its computer 
population is already large, by comparison. The total of 
computers installed today is 26 and an additional 30 are on 
order from various manufacturers. 

Vendor representation is handicapped to a limited extent 
by the Arab boycott. Univac, for example, has no represen­
tation. Principal vendors today are IBl\1 and NCR, each of 
whom ha~ a staff of over 200 in sales and service. 'The in­
stallation lineup is approximately as follows: 

IBM -14 computers-principally 1401 and 1460, in-
cluding three service centers. 

NCR - four 315 computers, including one service 
center 

Philco - 5 computers (two 212's and three 1000's) in one 
military installation, without sales or service 
representation. 

CQntrol- 2 computers (a 1604 and a 160A), both at the 
Data Weizmann Institute. (A service center is 

planned during the second quarter of 1965 
with a CDC 3100.) 

Elliott - 1 computer at Technion 
In addition, the country has two native computers, the 

GOLEM (robot) at the Weizmann Institute and the 
SABRAC (sabra is a native cactus) at the Scientific Depart­
men t of the Ministry of nefense. 

The data processing problems of Israel are not very 
different from those in the United States. The personnel 
problems are comparable, heightened by the fact that all 
workers belong to the union. Thus, programmer selection 
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is sometimes complicated. Scheduling problems are the 
same, and documentation is equally well ignored in Hebrew. 
There is a bit of a language problem in data presentation; 
Hebrew is required on many documents so that inter­
changeable-type printers are needed. In addition, the He­
brew alphabet is not the same as ours, causing punching 
problems; and serial printers, typewriters, and bookkeeping 
machines have to travel from right to left as well as from 
left to right. 

Israel also has its supply of consultants, most of whom 
are Israeli-born, although many are trained in the United 
States. Not many American firms can afford to compete 
in Israel; the salary structures are the same as ours, but the 
currency value is one-third. In addition, the air fare of $800 
prevents most United States firms from establishing Israeli 
facilities. Local service bureaus appear and disappear like 
mushrooms, as in the United States, with similar problems 
of quality and performance. However, since the country is 
small and isolated, the data processing community is aware 
of the problems and recognizes possible solutions. 

Data transmission is still in its infancy in Israel. The 
military system provides reasonable transmission, but the 
public telephone system is of insufficient quality to permit 
extensive and reliable transmission. "Making a phone call in 
Israel can be risky and time-consuming; even getting a 
phone installed requires three to four years. (I t is rumored 
that the local CDC representative, in setting up the new 
facility, stopped looking for an office; he said he would find 
a phone around which he could then build an office.) Any­
way, data communication networks will have to wait for 
improved telephone service. 

The data processing community in Israel has a tremen­
dous respect for United States technology. American maga­
zines, books and other literature are virtually the only 
training materials. As a result, experienced Americans are 
welcomed and placed in high regard. American technical 
support in any form is put to good use. It is hoped that we 
will live up to these expectations of Israel, so that we can 
continue to contribute to the growth and development of 
that country. 

c:: 

Dieh H. Brandon 
Cnntributing Editor 
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now available 

TELETYPEWRITER 
FUNDAMENTALS 
HANDBOOK By Wm. D. Rexroad 

... IN HANDY POCKET·SIZE BOOKLET FORM PUBLISHED 
BY COMPUTER DESIGN PUBLISHING CORPORATION 

The Handbook is based on an article that appeared in the 
November issue of COMPUTER DESIGN. The demand for re­
prints of the article was so overwhelming that it has now 
been expanded, giving more details on some of the topics 
previously-covered, and adding up-to-date information on 
8-level codes, the standard code adopted by the ASCII, 
frequency shift keying systems, radio teletypewriter tech­
niques, and descriptions of the latest in teletypewriter 
machinery. 

IDEAL FOR: REFERENCE BOOK • TRAINING PROGRAMS • SALES AIDS 

FOR SWITCHING COMPUTER MFGRS. • LIBRARIES • EMPLOYEE 

EDUCATION • CUSTOMER INDOCTRINATION 

MAJOR TOPICS: BASIC PRINCIPLES OF TELETYPEWRITERS 

HOW THEY OPERATE .. Signal Generation & Reception • Baudot 

Code & Eight Level Codes • Teletypewriter Distortion 

HOW THEY ARE USED • Simplex, Half-Duplex, Full Duplex • 

Neutral & Polar Circuits • FSK & RTTY 

GLOSSARY OF TELETYPEWRITER TERMINOLOGY 

DESCRIPTIONS & PHOTOS OF TELETYPEWRITER MACHINES 

PRICE: only $1.50 per copy 
Quantity prices available on request 
To order your copy, simply fill out coupon below, enclose 
$1.50 per co ,and mail to: COMPUTER DESIGN PUBLlSH-
ING CORPORATION, BAKER AVE., W. CONCORD, MASS. 
01781 

COMPUTER DESIGN PUBLISHING CORP. 
BAKER AVE., W. CONCORD, MASS. 01781 

GENTLEMEN: 
Enclosed is $. . . . . . . . .. for . . . . . . . . .. copy(ies) of 

TELETYPEWRITER FUNDAMENTALS HANDBOOK. 

SEND HANDBOOK(S) TO: 

NAME 

COMPANY ......................................................................................................... . 

ADDRESS ............................................................................................................. . 

CITY .............................................................................. STATE ....................... . 

.................................................................. 
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at 
Honeywell, 
programmers 

are • • • 

Qualified candidates should 
forward their resumes to 
Mr. Frederick S. Bartlett 
/'ersonnel Manager 
Technical Divisions 
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promoted, paid, perfected, pushed, puzzled, 
pooled, paired, pampered, propelled, pacified, 
persuaded, publicized, perplexed, proved, 
patronized, pleased, progressed .... even pitied, 

.. . but never ignored 
The industry-wide impact of LI BERATOR and numerous 

other software products developed by Honeywell has 

created a wide range of opportunities at our Program­

ming Systems Division in suburban Boston. 

Positions exist for programmers and analysts who have 

experience in software development, with emphasis on 

Operating Systems 
Conversion Techniques 
COBOL Compilers 
FORTRAN Compilers 
Software Support 
Sort Generators 
Peripheral Systems 
LIBERATOR Translators 
Random Access 
Math Routines 
Technical Writing 

Honey",ell 
ELECTRONIC DATA PROCESSING 

151 NEEDHAM ST., DEPT. la, NEWTON, MASS. 

.-in Equal Opportunitll ElI/plo]Jer 
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SOME THINGS ARE ,BETTER DONE OFF LlNE-

MODEL 1720 

~ Virtually any paper tape reader will limit the 
speed of your computer, but now your com­
puter can run at full speed. 

• The Model 1720 uses center tape unwind for 
simplest possible tape loading and handling. 

• Performs error and validity checks. 

• Low cost. 

• Minimizes computer scheduling problems. 

Paper Tape to 
Magnetic Tape 
Conversion 
for example; 

• Broad programming capability handles vir­
tually all code conversion or format con­
version requirements. 

• Minimal space required; any table or desk 
will serve the purpose. 

• Easy on tape-mangled tapes are unheard of. 

• Nationwide service. 

- Low-cost Data Transmission; 

In addition to our line of converters, Digi-Data Corporation manufactures card and paper tape 
Data-Phone® transmission units such as the Model 2120 Magnetic Tape Receiver and the 2020 Card 
Transmitter shown here. 

DIG 1- D-ATA CORPORATION 

DIGITAL STEPPING RECORDERS • DIGITAL DATA HANDLING EQUIPMENT 

4315 Baltimore Avenue • Bladensburg, Maryland 20710 • Telephone (301) 277-9378 

. 
• .................... 
• • 

WESTERN REGIONAL OFFICE: 
4341 West Commonwealth Avenue 

Fullerton, Cal ifornia 92633 
Telephone (213) 941·3182 

Circle No. 23 on Readers Service Card 
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"ACROSS THE EDITOR'S DESK" 

Computing and Data Processing NewsleHer 

Applications 
New Contracts 
New Installations 
Computing Centers 
New Products 

COMSAT'S CONTROL CENTER 
GUIDES EARLY BIRD INTO 
SYNCHRONOUS ORBIT 

Early Bird, the world's first 
commercial communications satellite, 
was launched on April 6 from launch 
pad 17A at Cape Kennedy by the 
National Aeronautics and Space 
Adminstration (NASA) for the Com­
munications Satellite Corporation 
(Comsat). On April 9, it was 
parked in a "near letter perfect" 
orbit over the Equator. 

-- Early Bird undergoing 
tests at the Hughes Air­
craft Company in Los 
Anueles before it was 
shipped to Cape Kennedy 
for launching. 

The Communications Satelli te 
Corporation took organizational 
form in March, 1963 (under the 
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APPLICATIONS 

Communications Satellite Act which 
became law on August 31, 1962). 
One of its early activities with 
the Department of State was to 
start exploratory talks with major 
communications countries. These 
established a clear desire among 
many countries to become partners 
in the unique venture. 

This was formalized on August 
20, 1964, in a pair of agreements 
-- the first dealing primarily 
with the organizational principles 
for the joint venture (governments) 
and a second dealing primarily with 
the commercial, financial and op­
erating aspects of the global com­
munications system (communications 
entities). Representatives of 
eleven countries, including the 
United States, and the communica­
tions entities of the countries, 
including Comsat, signed the 
agreements. 

Under provi sions of the agree­
ment, Comsat acts as manager in the 
design, development, establishment, 
operation and maintenance of the 
space segment of the global system. 

Although the agreements ini­
tially were signed only by a small 
number of countries, they were left 
open for signing by all countries 
which are members of the Interna­
tional Telecommunication Union 
(lTV). (The lTV is a specialized 
agency of the United Nations, to 
which 122 nations belong.) Today 
45 countries belong to the commer­
cial communications satellite 
venture. 

Following Early Bird's launch­
ing from Cape Kennedy, attention 

was focused on Comsat's new control 
center in downtown Washington, D.C. 
Here, after studying calculations 
produced by an IBM computer, space 
experts decided precisely when to 
fire the motor which kicked the 
satellite out of its original path 
into synchronous orbit 22,300 miles 
above the equator. 

-- Shown at Comsat's con­
trol center are: Dr. 
Spencer Spaulding, Manager 
of System Analysis, holding 
list of computer calcula­
tions; Ja~es D. Rinehart, 
Department Head, Systems 
Simulation, standing in 
back of Spaulding; Martin 
Votaw, Early Bird Project 
Manager; and George Dill, 
a member of the Command 
and Control staff. Re­
sponsibility for the pre­
cise moment to fire the 
motor of the satellite 
rested with these men. 

The key sections of the con­
trol center include: a control 
console table and a floor-to-ceil­
ing display board, created by 
Blair, Inc., Baileys Crossroads, 
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Va.; a communications unit; and an 
IBM 7040 computer complex. 

The 20-foot long display 
board was the means of viewi ng the 
entire project as a whole. The 
control center chief sat at the 
control console table coordinating 
the communications and updated the 
display board as events occurred. 
The operations director viewed the 
display data and directed the over­
all operation. 

The Early Bird satellite was 
first put into a "transfer" orbit 
by the three-stage firing of the 
Thrust-Augmented-Delta launch 
vehicle. This ideal orbit is el­
liptical, with an apogee of 
22,950 miles and a perigee of 
830 miles. 

As the satellite went up, in­
formation about it was received at 
the center from the Goddard Space 
Flight Center and other points an~ 
after 12 hours, from the United 
States earth station at Andover, 
Maine. The information was auto­
matically punched into cards and 
tape. 

Bird which kept it in its apogee 
orbit. Following the apogee motor 
firing the satellite was moved 
over to its position at approx­
imately 27.5 degrees West Longi­
tude. 

Another important function 
of the control center was to in­
struct tracking centers to posi­
tion their antenna. These in­
structions, calculated by the 
computer, were sent to the sta­
tions where the positioning was 
performed automatically. Ulti­
mately scheduling and antenna 
pointing data will flow from the 
center to all participating earth 
stations. 

In North America, the Andove~ 
Maine station (which has been 
leased by Comsat from the American 
Telephone and Telegraph Company) 
was modified for the task of posi­
tioning the satellite and acting 
as a link for service. In Canada, 
an earth station at Mill Village, 
Nova Scotia, is under construction 
to go into service later on. 

-- The 14-foot dish antenna at the earth station at 
Andover, Maine, sent the first command to turn on 
Early Bird's transmitting equipment. 

The cards were read by the 
center's computer which used a 
variety of mathematical techniques 
to determine the six orbital ele­
ments that described the satel­
lite's precise position in space. 
Reports were printed automaticall~ 
defining this position and its 
projected path. 

Space experts analyzed these 
reports to determine what options 
were open to them in controlling 
the satellite. Commands were 
given to affect various maneuvers 
and to position the satellite. At 
the fourth apogee of the transfer 
orbit, approximately 40 hours after 
launch, the command fired a small 
solid propellant motor in Early 
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Early Bird will be capable of 
transmitting 240 two-way voice 
channels for telephone use, high 
speed data, or telegraph or tele­
vi sion. 

INTERNAL REVENUE REPORTS 
RESULTS OF COMPUTER USE 

Internal Revenue Service has 
reported that use of computers to 
process Federal income tax returns 
in 1964 resulted in approximately 
$52.5 million in additional reven­
ue, and off-set $16.7 million in 
potential refunds to business and 

individual taxpayers who owed 
taxes for previous years. 

Business returns were pro­
cessed in 1964 by computers in four 
Internal Revenue regions covering 
half the nation. Automatic data 
processing of individual returns 
began in the seven-state Southeast 
Region in 1963. 

These are the highlights of 
the third year of operation of In­
ternal Revenue's ADP system con­
tained in a report by Commissioner 
of Internal Revenue, Sheldon S. 
Cohen. 

In addition, individual tax­
payers in the U. S. reported $2 
billion more in interest income on 
returns filed in 1964 than they did 
on returns filed in the previous 
year. The amount of interest in­
come reported rose 28 percent in 
1964. The number of returns from 
taxpayers reporting interest 
income was up 45 percent. 

The amount of dividend income 
reported in 1964 was up $690,000, 
an increase of 6 percent over 1963. 
The number of returns reporting 
dividend income was up 20 percent. 

The Commissioner credited 
automatic data processing and the 
public's awareness of ADP's cap­
abilities for most of the increase 
in interest and dividend income 
reporting. "After three years of 
operation, results show the ADP 
system is a success. It is coming 
to be an increasingly efficient 
tool in reshaping our tax system 
to enable it to cope with a rapid­
ly increasing workload," Mr. Cohen 
said. 

The Internal Revenue ADP 
schedule calls for a region enter­
ing the system to start by pro­
cessing business returns. After 
two years, the region then begins 
processing individual returns. 
Internal Revenue's ADP system be­
gan on a pilot basis with business 
returns processing in the Southeast 
Region in 1962. All business re­
turns filed in the U.S. now are 
being processed by ADP. 

In the Southeast Region, where 
individual returns were processed 
for the first time by ADP in 196~, 
tax assessments were up 25 percent. 
This compares with a 9 percent in­
crease in assessments reported for 
the rest of the nation in 1964. 

Eight million individual re­
turns and declarations of estimated 
tax were subjected to expanded 
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mathematical verification made 
possible by ADP. The net yield in 
addi tional revenue realized through 
mathematical verification in the 
Southeast Region was $14.8million. 
Of this amount approximately $5 
million can be credited to ex­
panded mathematical verification 
under the ADP system. 

In additi~n, the system iden­
tified some 300,000 possible non­
filers of income tax returns. The 
identification resulted from use 
of the individual master file of 
taxpayers incorporated in the 
Southeast Region's operations in 
1964. Notices are being sent to 
each. Those who fail to respond 
or who give unsatisfactory explan­
ations will be investigated. 

In addition to the Southeast 
Region, the Mid-Atlantic Region 
now is processing individual re­
turns by ADP. The Central and 
Southwest Regions will start in­
dividual returns processing under 
the system in 1966. The balance 
of individual returns in the three 
remaining regions -- North-Atlant­
ic, Midwest and Western -- will be 
included in the system by 1967. 

All individual taxpayers with 
previous filing records already 
are listed in the National Identity 
File, however. The National Iden­
tity File, completed in January 
1961, was the first nationwide ap­
plication of Internal Revenue's 
ADP system. 

The File, a listing of tax­
payers by name and social security 
number, provides an effective basis 
for identifying and locating tax­
payers when they move from one lo­
cation to another. It helps in 
detecting taxpayers who fail to 
file tax returns, those who file 
more than one return in order to 
receive multiple refunds, as well 
as detecting erroneous social 
security numbers and other 
discrepancies. 

The business master and indi­
vidual master files are the heart 
of the basic ADP system and contain 
detailed records of business and 
individual taxpayers. Consoli­
dated tax accounts for all business 
taxpayers in the nation will be 
completed by the end of this year. 
Completion of individual accounts 
is scheduled for 1967 when the ADP 
system will be in full operation 
nat.ionwide. 
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CAR-DISPLAY, 
COMPUTER-FED 
TELEVISION 

Alfred E. Perlman, president 
of the New York Central System, 
has inaugurated a new customer 
service utilizing computer-fed 
television sets to provide instan­
taneous freight car information. 
"This is the world's first com­
mercial use of television to dis­
play both words and numbers sup­
plied by computers," Mr. Perlman 
said. 

The new system, called Car­
Display, is connected to the rail­
road's huge Transportation Com­
puter Center which maintains a 
constant record of 125,000 freight 
cars. The Center includes an IBM 
1710 computer equipped with IBM 
1301 disc files and performs cus­
tomer freight car tracing, car 
distribution and car utilization 
functions. Car reporting messages, 
originating at 234 points along 
the railroad's 10,000 miles of 
track are its primary source of 
data. 

The computer-fed television 
device enables Central to tell 
customers immediately the present 
location of their freight car as 
well as the history of its move­
ments on the railroad. As a cus­
tomer gives his car identification, 
the tracing center clerk types the 
number on the Car-Display set's 
keyboard. 

-- Car-Display device 
enables clerk to instan­
taneously provide freight 
car information. Both 
words and numbers are 
supplied by computers. 

Total reply, indicating the 
car's movements and location, ap­
pears on the screen immediately 
after the last letter or number is 
registered. Central's Transporta­
tion Computer requires only one 
hundred-forty milliseconds to 
feed the total information picture. 
If necessary, the reply can be 
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recorded by an automatic, high­
speed typewriter integrated in the 
television unit. 

The railroad now has five Car­
Display units (built by Data Dis­
play, Inc., St. Paul, Minn.) at i 
its New York City Tracing center. 

CARBON LESS PAPER, SMALL 
COMPUTERS, SPEED HOSPITAL'S 
PAYROLL, BILLING OPERATIONS 

Rolls of carbonless paper and 
a small computer used in two diff­
erent business office applications 
are simplifying payroll and patient 
billing operations for the Louis A. 
Weiss Memorial Hospital in Chicago, 
Ill. In both cases, the roll of 
carbonless paper is used as a 
second sheet to record all inform­
ation transcribed by the computer 
on employee checks, earnings ledger 
cards and patient ledger cards. 

Each day -- seven days a week 
and 52 weeks a year -- a girl is 
kept busy posting charges to some 
250 patient ledger cards, accord­
ing to Douglas N. Contos, hospital 
business manager. She does her 
posting on the computer. Four mag­
netic stripes on each card act as 
the memory device on which the 
computer stores its information. 
When a patient enters the hospital, 
certain fixed data is encoded in 
the magnetic ledger card. This 
includes the patient's hospital 
number, room number, room rate, 
type of insurance, etc. 

Each day's charges are then 
posted to the ledger card until the 
patient is ready to check out. 
Since all the information from each 
day is being recorded in the ledger 
card's magnetic memory stripe, all 
that is necessary to figure the 
total bill is to insert the ledger 
card into the computer and read 
out the information. The machine 
totals all columns and then breaks 
out what is covered by insurance 
and what is to be paid by the 
patient. 

All this information being 
added to the computer's vast store 
of knowledge also is being recorded 
for hospital balancing and cross­
checking purposes on the backup 
roll of "Action" Brand Carbonless 
Paper. This paper, manufactured by 
the 3M Company, has the ink built 
in and is imaged by the simple 
strike of the accounting machine 
key. At the end of each day, the 
"Action" Paper record is used as 
an audit trail to verify all charges 
on the patient's account. 
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"This provides us with an easy 
means of checking," Mr. Contos ex­
plai ned. He said that the "Action" 
paper gives a clear, smudge-proof 
image. Also, it saves reloading 
time because rolls are longer than 
other carbonless or carbon-inter­
leafed papers and either side of 
the paper can be inserted into the 
machine. 

The same method and the same 
tools employed in the patient bill­
ing process are utilized in getting 
out 350 employee checks one day 
each week. In this application, 

-- Helen Cone feeds vari­
able information into the 
computer to figure payroll 
checks. 

the backup roll of "Action" paper 
is stored for five years and is 
used primarily as a record of dis­
bursements for bank reconciliation 
and audit purposes. Complete 
journals are filed in a binder. 

The computer and "Action" 
paper are used at the end of each 
quarter and at year end to prepare 
the 941 report and the W-2 State­
ment of Earnings for all employees. 
All that is required is to insert 
the magnetic ledger card in the 
machine and the computer will ana­
lyze the stripe and print out the 
desired information which has been 
accumulated over the year. All 
the information is recorded on the 
backup roll of "Action" paper. 
(For more information, designate 
~41 on the Readers Service Card.) 

COMPUTER TECHNIQUE FOR 
PLOTTING HIGHWAY ROUTES 

Two University of Miami re­
searchers have developed an im­
proved computer technique for 
plotting highway routes at the 
le3st possible construction cost. 
Dr. Bernard E. Howard, a mathema­
tician, and Zacarias Bramnick, a 
civil engineer, have been perfect­
ing the method, which applies the 
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so-called calculus of variations, 
over the past two years. 

First announcement of their 
work was made at the recent First 
Latin American Congress on Elec­
tronic Computation in Mexico City. 
Latin American nations building 
roads through impenetrable or un­
explored regions should find the 
method particularly valuable, the 
researchers predict. 

"The shortest distance be­
tween two points may be a straight 
line," Dr. Howard observes. "But 
it may not be the cheapest. In 
the case of a highway, the straight 
line may be over a mountain or 
through a swamp." 

The researchers devised a set 
of computer programs which, given 
pertinent data about a planned 
highway, will plot the cheapest 
route -- virtually acre by acre. 
In the case of a mythical 20-mile 
highway through a section of south 
Dade County, the route the com­
puter recommended saved an average 
of $10,000 per mile over the 
straight line cost. Although the 
method would be equally applicable 
to U.S. roads, the UM team believes 
its most urgent application to be 
in Latin America. 

The projected "Carretera Bol­
ivariana", an international high­
way linking five nations, would 
stretch frum Colombia to Bolivia. 
The road must run through the 
Amazon River Basin, probably the 
least explored jungle of the world. 
Conventional field tests are im­
possible. 

Using the Bramnick-Howard 
method, the road would be routed 
by teaming aerial surveys with 
computer computation. Initial 
local cost estimates could be made 
from the air, then fed into the 
computer. Later, engineering teams 
could be dropped in specific doubt­
ful ar8as for further tests that 
would allow the computer to refine 
the route. Where speed is essen­
tial, the researchers visualize a 
truck-borne computer (probably of 
the hybrid type) to plot routes 
in the field. 

The computer method has not 
yet been refined to include such 
special considerations as river 
crossings. "We are sure different 
mathematical techniques can be in­
tegrated into the programs to deal 
with more complex problems," 
Howard says. "The real test will 
come when our method is used on a 
real highway." 

NEW CONTRACTS 

SIEMENS & HALSKE OF GERMANY 
PLACES MAJOR ORDER FOR 26 
RCA SPECTRA 70 SYSTEMS 

Siemens & Halske A.G. of 
Germany, one of the top 10 indus­
trial firms of Western Europe, has 
ordered 26 RCA Spectra 70 computer 
systems valued at more than $9 
million. This is the first major 
overseas order for Spectra 70 sys­
tems and is the initial transaction 
under the sales agreement signed by 
Si emens & Hal ske and RCA in December, 
according to Arnold K. Weber, Vice 
President and General Manager, RCA 
Electronic Data Processing. 

The Siemens & Halske order 
includes a combination of 70/15, 
70/25, and third generation 70/45 
and 70/55 computer systems and 
peripheral equipment. Mr. Weber 
said the systems are for the German 
firm's internal use and for filling 
its customer orders. The computer 
configurations purchased from RCA 
under the sales agreement will be 
marketed and serviced by Siemens 
& Halske through its world-wide 
sales and maintenance organization. 
Deliveries of the Spectra 70 elec­
tronic data processing systems 
will begin this year. 

SDS AWARDED 
$1.3 MILLION NASA CONTRACT 

NASA's Marshall Space Flight 
Center, Huntsville, Ala., has 
awarded a $1.3 million contract to 
Scientific Data Systems, Santa 
Monica, Calif., for three DEE-6 
Digital Events Evaluators. The 
DEE-6's (built around an SDS 930 
general purpose computer) will be 
used at Huntsville and at Cape 
Kennedy to perform automatic check­
outs on Saturn rocket stages. 

The Saturn family of rockets 
are the primary launch vehicles 
for the Apollo Manned Lunar Land­
ing program. During Saturn check­
out, each DEE-6 automatically will 
monitor the status of 3000 inform­
ation lines every two thousandths 
of a second and report on the 
status of the space vehicle and 
ground support equipment. 

Five other DEE-6's and 17 
DEE-3's (a similar system using an 
SDS 910) have been ordered by NASA 
under previous contracts. 
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CONTRACT FOR 
H610 TO BE INSTALLED 
AT GRAND COULEE DAM 

HJneywell Inc.'s Special Sys­
tems division has been awarded a 
contract by the U.S. Department of 
Interior's Bureau of Reclamation 
for installation of a digital com­
puter "watchdog" system at Grand 
Coulee dam in Washington. 

The system, a Honeywell 610, 
initially will scan and alarm ap­
proximately 200 temperature and 30 
pressure variables, logging these 
at periodic intervals, and se­
quence-monitor 420 digital con­
tacts, including all major relay­
ing ~nd circuit-breaker operations 
in the two plants and at sub­
stations. 

The system also will monitor 
the Grand Coulee pumping plant 
which at present has six 65,000-
horsepower pumps lifting water 
350 feet from the reservoir for 
use in irrigating lands on the 
Columbia river basin reclamation 
project. 

The Honeywell system is sched­
uled for delivery in the fourth 
quarter of 1965. It is designed 
to permit on-line control in the 
future. 

BRANIFF GIVES 
$1.5 MILLION CONTRACT 
FOR BUNKER·RAMO SYSTEM 

An advanced management inform­
ation computer system will be pro­
duced and maintained by The Bunker­
Ramo Corporation under a $1,500,000 
five-year contract for Braniff In­
ternational Airways. The network 
tieing in the computers and com­
munications devices is scheduled 
to be in full operation by Novem­
ber, and is designed to take care 
of reservations requirements into 
the 1<)70's. 

The new Braniff network will 
use a combination of high-speed 
voide circuits and economical tele­
graph circuits to tie the 30 major 
cities to the two Bunker-Ramo 335 
real-time computers at Dallas, Tex. 
The ~~5's initially will be pro­
grammed by Runker-Ramo to make 
res(!rvations data accessible to 
Brani ff personnel around the clock. 
With additional programming, the 
airline also can use them for 
general purpose data processing. 

Braniff's original system, in­
stalled in 1957 by Bunker-Ramo 
(then The Teleregister Corp.) on 
an d Uh t-year contract, wi 11 be 
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phased out when the new network 
goes into service in November, 
having established a reliability 
record of 99.98 per cent up time. 

SEVEN DDP·224 COMPUTERS FOR 
SATURN V DISPLAY SYSTEMS 

In a contract totaling over 
one million dollars, Computer Con­
trol Company, Inc., Framingham, 
Mass., has received an order fram 
Sanders Associates, Inc., for sev­
en DDP-224 general purpose digital 
computers. The DDP-24's will be 
the digital computer portion of 
seven Saturn V operational display 
systems Sanders is building for 
NASA. The display systems are an 
integral part of the automated ac­
ceptance checkout equipment for 
the launch vehicle (ACE/LV). 

The DDP-224's will collect 
data, format information, and dis­
tribute critical booster measure­
ments to associated displays. The 
display systems will interface 
with the Saturn V operational com­
puter to establish the communica­
tions link between personnel and 
the vehicle under test and will 
provide real-time monitoring, 
command and emergency control 
capability. 

Four display systems, each 
including a DDP-224, will be in­
stalled at the NASA Kennedy Space 
Center, Fla., for final checkout 
of the fully assembled Saturn V 
vehicles. Three systems will be 
installed at the NASA Marshall 
Space Flight Center, Huntsville, 
Ala. 

DIGITAL MAPPING CONTRACT 
AWARDED TO ITEK 

Itek Corporation, Lexington, 
Mass., has received a $2.4 million 
incentive contract from the U.S. 
Army for the study and implementa­
tion of a Digital Mapping System. 
The award was made by the U.S. Army 
Geodesy, Intelligence and Mapping 
Research and Development Agency 
(GIMRADA). GIMRADA operates with­
in the structure of the U.S. Army 
Corps of Engineers. 

The award calls for a research 
program designed to further the 
state-of-the-art in automatic map 
making. The program is expected 
to complete one of the steps nec­
essary for a digital mapping sys­
tem which will automatically pro­
duce accurate maps from aerial 
photographs. 
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NEW INSTALLATIONS 

CONTROL DATA 6600 
INSTALLED AT NYU 

A Contral Data 6600 computer 
has been installed at New York 
University's Courant Institute of 
Mathematical Sciences. Installa­
tion of Courant's 6600 - the first 
on the East Coast - was made at the 
Institute's recently dedicated War­
ren Weaver Hall, located at the 
University's Washington Square 
Center. The Institute will use the 
6600 to develop methods for using 
very high-speed computers for ap­
plied mathematics and mathematical 
physics through numerical and non­
numerical techniques. 

LUFTHANSA INSTALLS 
COMPUTER SYSTEM TO 
SPEED RESERVATIONS 

The first foreign airline in 
North America to have started oper­
ations of an electronic reserva­
tions control system is Lufthansa 
German Airlines. At the airlines 
New York headquarters, an IBM 1440 
computer system has been installed 
which enables the airline to main­
tain a complete booking inventory 
control for a full year in advance. 
It automatically provides a daily 
flight status report for transmit­
tal to all 50 di vision sales offices. 
The system also will be used for 
accounting and payroll processing. 

The IBM 1440 computer, as 
adapted for Lufthansa, consists 
basically of three disk storage 
devices; a processor; a card read­
punch device; a printer and the 
main control console. In addition, 
a paper tape punch is used to 
transmit manifests to ai~ports and 
status reports and recaps to sales 
offices. 

PHILCO 212 SYSTEM 
INSTALLED FOR FORD 
SCIENTISTS AND ENGINEERS 

Ford scientists and engineers 
are using a new computer system at 
the Ford Research and Engineering 
Center, Dearborn, Mich. The new 
system was installed by the Com­
munications and Electronics Divi­
sion of Philco, a Ford subsidiary. 

The heart of the syste:n -
called the Philco 212 Electronic 

53 



Newsletter 

Data Processing System -- is an 
advanced scientific computer of 
high speed, precision, and reli­
ability. Its processing capabil­
ity is equivalent to about four 
large scientific computers of the 
type it replaces, and is 15 to 20 
times faster, according to Ro~ert 
A. Roggenbuck, a Ford computer 
applications manager. 

Ford scientists use the com­
puter and its related equipment to 
investigate a wide range of prob­
lems in pure and applied sciences 
and manufacturing processes. Ford 
engineers use the system to analyze 
and optimize new product designs 
for future cars and trucks. 

GREEN GIANT 
INSTALLS GE-415 

The Green Giant Co., LeSeuer, 
Minn., one of the nation's largest 
food processors, is installing a 
General Electric 415 computer sys­
tem this month. The $400,000 mag­
netic tape system will be used to 
process orders, handle inventory 
control and product shipments, and 
perform routine data processing 
activities. The new computer will 
keep tabs on all inventory by 
product, label, variety, quality, 
can size, grade, where produced 
and where stocked. 

FIRST JAPANESE 
H-200 INSTALLED 
BY TOKYO BANK 

The first Japanese-produced 
Honeywell 200 data processing sys­
tem has been installed in the 
Tokyo Business Center of Sumitomo 
Bank, one of Japan's largest banks. 
The Sumitomo Bank will use the sys­
tem for processing consumer and 
pension loan financing and for 
general accounting tasks. 

The system, which is mariufac­
tured in Japan by Nippon Electric 
Company under terms of a licensing 
agreement signed in 1962, is one 
of more than 50 H-200's ordered by 
Japanese companies since its in­
troduction there last year, accord­
ing to Nippon Electric Company 
officials. Nippon Electric markets 
the Honeywell 200 as the NEAC 2200. 
It also manufactures and markets 
Honeywell's entire Series 200 
comp:1 ter li ne . 
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PDP-7'S SELECTED 
FOR SEISMIC STUDY 

Lincoln Laboratory of Massa­
chusetts Institute of Technology 
has ordered three general-purpose 
PDP-7 computers from Digital Equip­
ment Corporation of Maynard, Mass. 
Each Gomputer will include 8192 
words of core memory, an extended 
arithmetic element, a data inter­
rupt multiplexer, automatic mag­
netic tape control, and two tape 
transports. 

The computers will be used 
by the laboratory's Division 6 
for a real-time seismic data pro­
cessing application. Two will be 
used in the field in connection 
with a large seismic array. The 
third will remain at the labora­
tory for checkout and program 
development uses. 

The laboratory conducts re­
search in selected areas of ad­
vanced electronics, with respons­
ibility for applications to prob­
lems of national defense and space 
exploration. Delivery will be in 
June, July, and AUJust. 

ZIPPO LIGHTER MANUFACTURER 
INSTALLS COMPUTER SYSTEM 

A new computer system has 
been placed in use by the Zippo 
Manufacturing Company, Bradford, 
Pa., according to George G~ 
Blaisdell, president. The Zippo 
accounting system is built around 
a National Cash Register 315 CRAM 
computer with paper tape inp~t. 

Some of the larger current 
operations are: order entry, 
sales analysis, commissions, stock 
status availability, etc. Eventu­
ally the company expects to arrive 
at a "total system" in which every 
information processing step, from 
original accounting entries to 
final management reports, is moni­
tored by the computer and its 
peripheral equipment. 

Zippo's NCR 315 data system 
includes a central processor, 
high-speed printer, card reader, 
paper tape reader and punch, and 
two CRAM (Card Random Access 
Memory) devices. 

UNIVAC 490 DELIVERED TO 
ALCOA'S DAVENPORT WORKS 

A Univac 490 Real-Time Com­
puting System has been delivered 
to the Davenport Works (Iowa) of 

the Aluminum Company of America by 
the Sperry Rand Corporation's 
UNIVAC Division. Peripheral equip­
ment includes two Univac 1004 pro­
cessing systems, a bank of magnetic 
tape systems and two FASTRAND mass 
data storage devices. 

The new computing system will 
be used by Alcoa for processing 
order receipts, production schedul­
ing and central inventory control, 
financial and cost accounting, 
maintenance control and other sim­
ilar applications. Alcoa's Daven­
port Works produces aluminum plate, 
sheet and foil. 

SDS COMPUTER 
ORDERED BY AEC 

Scientific Data Systems, Santa 
Monica, Calif., has received an 
order for an SDS 930 computer sys­
tem by the Atomic Energy Commission 
for the University of Washington 
Nuclear Physics Laboratory. The 
computer system will be used in 
conjunction with the new three­
stage tandem Van de Graaff accel­
erator which is currently being 
installed at the laboratory for 
experiments in nuclear physics. 

Included in the SDS system are 
an SDS 930 computer with 8192 words 
of core memory, keyboard/printer, 
paper tape reader and punch, card 
reader and punch, line printer, 
two tape transports and two 21-
inch oscilloscope displays. 

IBM SYSTEM/360 ORDERED 
BY CINCINNATI BANK 

The Buckeye Savings Associa­
tion, Cincinnati, Ohio, has placed 
an order with IBM Corporation for 
several special "on-li neff teller 
window machines and a new computer, 
the IBM System/360, according to 
Hilary H. Evers, Jr., President of 
the bank. 

Mr. Evers stated that the sys­
tem will provide thousands of Buck­
eye customers with the fastest 
financial service available any­
where. The system also will be 
valuable as a management tool. 
Other firms in the area have indi­
cated an interest in leasing the 
services of the new system for 
their accounting departments via 
telephone lines. No commitments 
have been made, but the equipment 
could handle all of the bank's work 
plus that of a number of other 
firms simultaneously. 
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RESEARCH CALCULATIONS 
CONVERTS TO HONEYWELL 200 

Research Calculations, Inc., 
an eastern computer service bu:eau 
serving both commercial a~d SCIen­
tific organizations, has Installed 
a Honeywell 200 electronic data 
processing system in its Newton 
Mass., headquarters. 

The system includes a central 
processor with 8192 char~cters of 
main memory; four magnetIc tape 
units; a high-speed printer; and 
reader and punch units for bot~ 
punched paper tape and tabulatIng 
cards. 

The H-200, which replaces an 
older 1401 computer, will be used 
by the firm to process data for 
i~s.New England customers, with 
applications ranging from payroll 
and sales analysis on the commer­
cial level to satellite data anal­
ysis on the scientific level. 

FIRST INSTALLl.\ TION 
OF DIGIAC 3080 

Installation of the first 
DIGIAC 3080 educational computer 
(see Computers and Automation, 
Novernber 1964, P .43) at the Nassau 
County Technical and Trade Training 
Center in Westbury, N.Y., has been 
annollnced by the manufacturer, 
Digital Electronics Inc., ,Long 
Island, N,Y. The Center IS oper­
ated by the Nassau County Voca­
tional Education and Extension 
Board, Mineola, N.Y., under the 
direction of Mr. Charles R. Wallen­
dorf. The Westbury school was 
orgllllized to train computer,t~ch­
nicialls in all aspects of dIgItal 
systems. 

SOUTHWEST FOOD CHAIN 
TO INSTALL NCR 315 

Shop Rite Foods, Inc., Albu­
querque, N.M., - which operates 
00 supermarkets in New Mexico, 
Tex~s and Oklahoma - will install 
a National Cash Register 315 com­
pll ter system this month. The equip-
1IH!lIt wi 11 handle payroll, accounts 
payable, vendor re~ords an~ gener~l 
leduer, and also wIll provIde varI­
OilS sales, depreciation and other 
rnaniluement reports. 

In addition to the 315 central 
processor, the installation will 
GOllsist of two CRAM (Card Random 
Aeel!ss Mernory) devices, a high­
sp'.!l!d printer and a paper tape 
rI!ader. 
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COMPUTING CENTERS 

AUTOMATED LITERATURE 
SEARCHING SERVICE FOR 
INDIVIDUAL SCIENTISTS 

Usually when you think of a 
profile, you think of a biograph­
ical sketch or of a human head 
represented in a sid~ vi~w: To 
the Institute for SCIentIfIc In­
formation, Philadelphia, Pa., a 
"profi Ie" is a special b,i IJI iography 
reflecting the current In~er~st~ 
of any scientist in any dI~clp'~Ine 
anywhere in the world. ThIS In­
terest profi Ie" is subJli tted, to 
lSI by the scientist for a hIghly 
individualized scientific and 
technical literature searching 
service that notifies him promptly 
each week of current items of spe­
cific interest to him. This auto­
mated alerting service is called 
ASCA. 

ASCA (Automatic ~ubject fita­
tion Alert)-was developed by the 
Institute after ten years of re­
search and is a refinement of ci­
tation indexing ... custom designed 
to make it both economically and 
conceptually possible for every 
individual scientist to get ex­
actly what he wants extracted 
from the growing literature. 

This is how ASCA works. Each 
scientist constructs his own pr0-
file - a bibliography of question 
citations. A citation is a code 
for any specific article, patent, 
review or any other publication 
which defines the scientist's cur­
rent area of interest. From then 
on, the computer system takes over. 

As fast as it appears, newly­
published literature is s~re~n~d 
and matched against each IndIvId­
ual profile for answers tO,the, 
questions asked by each SCIentIst. 
A computer report is mailed to the 
scientist each week, of those 
articles, 'communications, reviews, 
etc that have cited any - one 
or ~~re - of the question cita­
tions specified in his profile. 
Any current item that c~tes a~y 
profile entry will be lIsted In 
bibliographic form on the re~ort. 
The weekly ASCA report that IS 
mailed to the scientist contains 
full bibliographic data including 
full article title and all co­
authors' if a U.S. patent cites 
any ite~ in the profile, all in­
ventors and assignees, as well as 
title and classification number 
are included. Even if none of 
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his profile items are cited in a 
given week, the subscriber :e­
ceives a report to assure hIm that 
his "interest profile" has been 
serviced, and each week he can use 
his report form to add new ques-
t ion s to his pro f i 1 c . 

ASCA is electronically pro­
cessing more than 1000 U.S. ~nd 
foreign scientific and technIcal 
journals and all of the 50,000 U.S. 
patents issued each year. ,Journals 
from all the disciplines WIll be 
added continually throughout the 
year. The institute estimates 
t h1t the bi bl iograp hi es 0 f the 
items in these journals and patents 
yield about 60,000 reference cita­
tions each week. This means that 
within one year, each separate 
profile question will be ~at~hed 
against approximately 3 mIllIon 
potential answers. 

The effectiveness of ASCA is 
attributed to the concept of cita­
tion indexing. Since the scien­
tist expresses his subject inter­
ests in citations rather than 
words, the semantic problems usu­
ally associated with complex n~men­
clature or descriptors are aVOIded. 
ASCA's approach through citation 
linkage effectively pulls together 
related material from all branches 
of science and teChnology, calling 
attention to current, pertinent 
but often-elusive material. 
(For more information, designate 
#43 on the Readers Service Card.) 

COMPUSTAT - NEW SERVICE 
FOR FINANCIAL ANALYSTS 

A cooperative agreement be­
tween The Service Bureau Corpora­
tion (SBC) and Standard Statistics 
Company, Inc., will enable fi?an­
cial analysts to use electronIc 
computers as a routine tool f~r 
appraising common stocks and In­
vestment portfolios. 5tandard 
Statistics, a subsidiary of Stand­
ard & Poor's Corporation, will pro­
vide SBC's New York Data Processing 
Center with Compustat magnetic tapes, 
containing 20 years and/or 20 quart­
ers of financial data on utilities 
and industrials. 

The new service -- called 
Compustat - will be offered to 
banks, brokerage houses, mutual, 
funds insurance companies, saVIngs 
associations, corporate financial 
analysts and investment counselors. 

Users may request data on as 
many as 100 utilities, 900 indus­
trials or a combination of each. 
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The Compustat tapes are processed 
on specially designed I~~ 1401 and 
7094 computer programs which pro­
vide a variety of financial reports. 

To use the new system, which 
will be marketed initially by SBC's 
New York Data Processing Center, a 
customer may request any of the 
studies already programmed, or may 
desire a specific study to meet 
particular requirements. Some of 
the areas now available in SBC's 
statistical computing library in­
clude: a selection of those com­
panies which meet specific criteria 
stated by the financial analyst; a 
financial history of a corporation 
for any consecutive ten-year period 
after 1946; a set of ratios de­
scribing a company's financial per­
formance compared with industry 
ratios; growth and stability fac­
tors for a company, along with its 
industry's net income and net 
sales; and comparison of market in­
formation on several companies. 

Tapes will be updated about 
ten times a year for industrials, 
and somewhat less frequently for 
utilities. 
(For more information, designate 
~42 on the Readers Service Card.) 

NEW PRODUCTS 

-Digital -
MINIATURIZED 
SYLVANIA PROCESSOR 

A miniaturized computer, 
weighing less than 200 pounds and 
occupying only four cubic feet of 
space has been introduced by Syl­
vania Electric Products Inc., (a 
subsidiary of General Telephone & 
Electronics Corp.), New York, N.Y. 

The MSP-24 (Miniaturized Syl­
vania Processor) is designed to 
perform the large-scale high-speed 
computations of conventional com­
puters. It uses 3500 integrated 
circuits which contain the equiva­
lent of 24 components such as 
transistors, diodes and resistors. 
The computer, modular in construc­
tion, can be expanded by adding 
more modules. 

Integrated ci rcui ts are a form 
of microelectronics in which micro­
scopic components and circuits are 

constructed on tiny chips of sili­
con and encased in glass. The 
tiny circuits permit a drastic 
reduction in computer size and 
also provide a high degree of 
reliability. 

-- Integrated circuits 
for three computers fit 
into a thimble. 

The MSP-24 was designed by 
Sylvania Electronic Systems, a 
division of the company. The inte­
grated circuits were designed and 
manufactured by Sylvania's Semi­
conductor Division. 
(For more information, designate 
~44 on the Readers Service Card.) 

DES·30 (DIGITAL 
EXPANSION SYSTEM) 

A low-cost, general-purpose 
digital logic system that adds hy­
brid capabilities to small analog 
computers has been announced by 
Electronic Associates, Inc., Long 
Branch, N.J. This new system, the 
DES-30 (Digital Expansion System) 
may be linked to any general-pur­
pose analog or digital computer, 
or may be used autonomously as an 
aid to digital instruction or 
design. 

When used with EAI's TR-48 
Analog Computer, the DES-30 makes 
possible the solution of problems 
of far greater complexity than 
those solvable by the TR-48 alone. 
For example, the hybrid system can 
provide economic solutions to ad­
vanced problems such as statistical 
calculations, Fourier analysis, 
transport delay simulation, incre­
mental and iterative computations. 
It also provides facilities for 
storage and playback. 

In the DES-30, digital opera­
tions are performed by modular 
building blocks designed to relieve 
the programmer of details of timing, 
loading, and other circuit consid­
erations associated with digital 
logic systems. All facilities are 
designed to provide the necessary 
interface or features to enhance 
hybrid problem set-up with a mini­
mum of programming and "debugging" 
efforts. 

All outputs are buffered to 
provide maximum noise immunity 
and fan out. Inputs and outputs 
to the components, as well as con­
trol signals, are terminated at a 
plug-in patch-bay which permits 
the interconnecting of digital cir­
cuits with patch cords and plugs 
much like that of an analog com­
puter. Pre-programmed patch panels 
are used to shorten time "on-com­
puter" and for program repeat. 

Other features of the self­
contained DES-30 include: synchro­
nous logic, internal clock and 
provisions for external signal 
triggering, a 540-hold removable 
patch panel, and one type of flip­
flop module which can serve as a 
shift register, counter or as four 
individual flip flops. Operations 
can be as slow as 1 cps; single 
step operation for debugging pro­
cedures is accomplished by push 
button. System expansion is 
achieved by plugging in additional 
modules. 
(For more information, designate 
~46 on the Readers Service Card.) 

DIGITAL COMPUTER CHECKS 
AUTHENTICITY OF 
INTER·BANK TRANSACTIONS 

A new low-cost digital com­
puter which instantly checks the 
authenticity of messages in inter­
bank transactions is now available 
from Digital Electronics, Inc., 
Long Island, N.Y. Known as CO-DIT, 
the new system permits the bank to 
handle a greater number of messages 
within a specified period of time 
and with fewer people. 

In present day practice, most 
large financial institutions with 
branch offices or correspondent 
banks have special code arrange­
ments between each other for check­
ing the authenticity of messages 
involving transfer of funds and 
other important banking matters. 
Each message must be individually 
checked by bank personnel using 
various non-automated methods be­
fore the transaction or message is 
forwarded to the proper department 
for action. 
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With the new CO-DIT system, 
the operator merely enters certain 
data directly from the message into 
the computer. The computer auto­
matically deciphers this informa­
tion, combines it with pre-set in­
formation and displays a code word 
or number on the control panel dis­
play. The 'message is accepted only 
if the code word on the computer 
display agrees with the test word 
sent with the message. 

In order to facilitate faster 
processing and provide additional 
secu ri ty, the proper codes are pre­
wired into the computer. In addi­
tion, the system also may be pre­
set to handle different codes from 
other banks or institutions. The 
bank uses CO-DrT to prepare out­
going messages in the same manner 
as incoming messages. 

The present CO-DIT computer 
can index up to 999 different iden­
tification numbers for member or 
correspondent banks. Provisions 
have also been made for the hand~ 
ling of transactions in currency 
other than dollars. 

The CO-DIT system includes a 
special purpose solid state digital 
computer, a modified adding machine 
and.an illuminated control/display 
devIce. The entire system is 
smaller in size than a standard 
o~fice.d~sk and requires no spe­
cIal WIrIng or air conditioning. 

The equipment can be operated 
by an unskilled operator after only 
a few minutes of training. An av­
erage operator can perform the en­
tire "checking operation" in less 
thnn ten seconds. 
(For more information, designate 
/t'\:i on the Readers Service Card.) 

IBM ADDS TWO TIME-SHARING 
COMPUTERS TO SYSTEM/360 

The IBM System/360 Model 64 
and Model 66, designed specific­
ally for time-sharing applications, 
ha~e been. announced by IBM Corpor­
atIon, WhIte Plains, N.Y. The 
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computers, able to handle a num­
b~r of different jobs at once, 
WIll provide the equivalent of 
large~s~ale scientific computing 
facIlItIes to engineers and sci­
entists working at a variety of 
terminals remote from the computer 
itself . 

The central computer will 
o~erate in a "~onversational" way 
wIth each termInal, acknowledging 
data entry and automatically 
checking for clerical or logical 
errors. In addition to operating 
in a "conversational" time-shar­
ing way, the new models also can 
be performing standard data pro­
cessi ng calculatio ns. To do these 
jobs effectively, Models 64 and 
?6 combine several major advances 
In computer circuit design and 
programming. 

Key differences between the 
new computers and previously an­
~ounced IBM System/360 equipment 
Include channel controllers (which 
permit flexible interconnection 
of processors, memories and input­
output equipment) and dynamic re­
location of memory. Dynamic re­
location refers to a method of 
using memory space efficiently 
when programs and data are being 
moved frequently in and out of the 
system. This method makes use of 
new electronic circuitry known as 
associative memory, and frees the 
computer user of the need to keep 
track of exactly where informa­
tion is located during the actual 
processing. 

Models 64 and 66 use the full 
set of System/360 programming in­
structions plus extra instructions 
to direct the time-sharing fea­
tures. Programs prepared on the 
two new machines can be recompiled 
for use on other System/360 equip­
ment. 

System/360 Models 64 and 66 
will be available in a wide vari­
ety of configurations. In a single 
configuration up to four computer 
processors, eight memories and 
four channel controllers can be 
linked together. With the channel 
controllers, up to four central 
pr~cessors can share a pool of 
maIn memory devices capable of 
storing up to two million 
characters. 

Memory cycle time for the 
Model 64 is two microseconds for 
eight characters of information· 
cycle time for the Model 66 is ' 
one microsecond. 
(For more information, designate 
~47 on the Readers Service Card.) 
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Analog 

PORTABLE ANALOG COMPUTER 
FOR SCHOOLS AND COLLEGES 

A portable, low-cost analog 
computer, designed to provide stu­
dents with an introduction to ana­
log computation, is being manu­
factured by System Computors Lim­
i ted of England. The devi ce, Sys­
tem Computors Analogue Tutor Mk2 
is believed to be the first com-' 
puter of its kind built specific­
ally for tutorial purposes. 

The equipment, in addition to 
demonstrating the basic principles 
of analog computation, can be used 
to show how system investigation 
an~ behavior analysis can be ap­
plle~ to such subjects as biology, 
chemIstry and physics. 

The computer is self-contained 
with plug-in characteristics. It 
measures 19Yz" long, 12" high and 
14". deep and weighs only 571/z pounds, 
easIly portable between classrooms 
or laboratories. Two or more com­
~uters can be linked to provide an 
Incr~ased computing capacity, with 
one Instrument acting as the master. 

All metering instruments and 
controls are arranged on the front 
of the console. The front panel 
assembly of the computer is remov­
able to allow study of the inside 
structure. 

Six operational amplifiers 
are provided, mounted in pairs to 
form plug-in modules. Four of 
these can be used either as sum­
mers or integrators and the re­
mainder as summers only. Provi­
sion is made for the addition of 
an electronic multiplier as a 
standard extra. Circuit elements 
are shown symbolically on the 
patch panel. 

The com~uting components, 
~eedback :eslstors and capacitors, 
Input resIstors, diodes etc., are 
plugged directly into the face of 
the patch panel. Thus components 
of any value or tolerance can be 
used, depending on requirements. 
The standard selection of com­
ponents has 1% tolerance. Closer 
tolerance components can be 
supplied. 
(For more information, designate 
~49 on the Readers Service Card.) 
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PROCESS CONTROL SIMULATOR 
TRAINS ENGINEERS 

A process control simulator, 
designed specifically to teach con­
trol engineers, has been developed 
by a British firm, Feedback Ltd. 
of England, to serve as an elec­
trical analog of a process and 
its controller. 

It can be used both fo~ dem­
onstrations of process control 
methods and for quantitative ex­
perimental work. Advantages in­
clude reduction of teaching time, 
elimination of hazard to processes, 
immediate results and flexibility. 

The equipment is capable of 
simulating a three-term controller 
operating a three-capacity process. 
Effect of load and supply pertu­
bat ions to the process can be 
measured on an oscilloscope and 
recorded. 

The simulator is an assembly 
of transfer function units and am­
plifiers. Each of the three chan­
nels is independent and the summed 
output is free from interaction be­
tween the components. Each channel 
contains an assembly of two ampli­
fiers. For the proportional term 
the second of the two cascade am­
plifiers is switched to -1. This 
gives a convenient means of pro­
portional control using the cali­
brated gain control of the first 
amplifier. 

A wide variety of components 
is available, accurate within 1 
percent of nominal values. Dimen­
sions are 21 3/4" x 13 1/4" x 
21 1/2". Weight is 85 pounds. 

The Process Control Simulator 
is particularly useful for accel­
erated training of operators and 
engineers. A wide range of exper­
iments are included in the Instruc­
tion Book supplied with the equip­
ment. Markets are chiefly univers­
ities, technical colleges and 
large manufacturing companies op­
erating their own staff training 
programs. 
(For more information, designate 
#48 on the Readers Service Card.) 

CORRECTION 

On page 50 of the April issue of 
"Computers and Automation", the 
address of Digi-Data Corp. is in­
correctly listed as Bladensburg, 
Va. in "Mode 1 2020 Card Tra ns­
mitter". The correct address is 
Bladensburg, Maryland. 

Memories 

MASS MEMORY STORAGE FILES 
ADDED TO SERIES 200 LINE 

Honeywell Inc. has announced 
development of a line of fast, 
high-density mass memory file 
units. The company said it will 
market three models of the memory 
device with its new Series 200 
computers and to other original 
equipment manufacturers in the 
EDP industry. 

The three memory files span 
a range from 15 million characters 
of storage capacity to more than 
two billion characters. They are 
priced to compete in the smallest 
to the largest random mass memory 
markets. 

The basic storage medium for 
the mass memory files is a magnetic 
tape strip approximately the size 
of a punched card. A single car­
tridge containing 512 magnetic 
tape strips is approximately the 
size of a small shoe-box and 
weighs less than five pounds. 

-- Honeywell's Mass 
Memory File 

In the smallest file, Model 
251, a single cartridge has a 
storage capacity of 15 million 
six-bit characters. Record access 
time is 95 milliseconds. In the 
larger files, Models 252 and 253, 
each cartridge has a capacity of 
60 million six-bit characters, 
accessible at speeds of 150 and 
225 milliseconds, respectively. 

The'Model 252 file permits a 
maximum of one cartridge on-line 
at one time; Model 253, however, 
allows up to five cartridges to 
operate simultaneously for a 
maximum on-line storage capacity 
of 300 million characters. In 
addition, up to eight files can 
be attached to a single control 

unit, thereby increasing the maxi­
mum effecti ve storage capaci ty of 
Model 253 to a total of 2.4 billion 
characters. 

Cartridges are loaded easily 
and quickly through a sliding glass 
port in the top of the memory trans­
port. Once in position, a series 
of selection rods are automatically 
inserted through notches in the top 
of each tape strip in the 512-strip 
deck. Combinations of selection 
rods are turned, on command from 
the computer, from the "hold" pos­
ition to a "release" position, per­
mitting a single strip to be se­
lected from the deck. The computer 
commands are analogous to combina­
tions used to open a safe. Each 
tape strip in the cartridge requires 
a different combination. The strip 
is moved to the read-write drum, 
which can search and read or write 
in a 16.7 millisecond revolution. 
A strip is returned randomly to the 
deck along a raceway that carries 
it to a pick-up pedestal for rein­
sertion into the deck, where it is 
held until called for again. 

Any number of cartridges can 
be used to store mass volumes of 
data in an off-line status. Each 
cartridge is contained in a dust­
proof container that can be stored 
on office shelving when not in use. 

Costs of the files are "the 
lowest on a cost-per-bit basis in 
the industry," Claude H. Smith, 
marketing vice president of Honey­
well's EDP division, stated. He 
said the company anticipated major 
markets would be in insurance, 
banking, manufacturing and retail­
ing fields, where the demands for 
accessing large files of data 
quickly and randomly are "most 
acute" . 
(For more information, designate 
#50 on the Readers Service Card.) 

DUPLEX RAM" 
INTRODUCED BY POTTER 

A new, twin-cartridge tape 
random access memory has been an­
nounced by Potter Instrument Com­
pany, Inc_.A, Plainview, N.Y. The 
Duplex RA~, as the twin-cartridge 
model is called, has the same on­
line capacity and all of the per­
formance capabilities intrinsic in 
the basic RAM, but provides import­
ant operational flexibility. Since 
the machine is equipped with two 
Tape Pack cartridg"es, it is now 
possible to copy partial or entire 
data content from one cartridge to 
the other. This eliminates the 
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necessity for two machines where 
the on-line capacity of one is 
adequate. 

The RAM memory system has a 
unique drive system ~hich perm~ts 
the use of high-densIty magentIc 
tape loops as the storage medium. 
The use of magnetic tape loops 
gives the RAM simplicity of design 
and flexibility of operation. 

- Duplex RAI\'J® 

Each cartridge comprises two 
rows of four magnetic tape loops. 
The machine provides 50.2 million 
bits of on-line capacity equally 
divided between the two cartridges. 
Information is recorded serially 
at a packing density of 1000 bits/ 
inch nnd any information may be 
wri 1. t en or read at random by trans­
mit.til1~l address information to the 
unit with an appropriate command 
s i una 1. All head assembli es are 
mounted on a common head post hav­
inU:20 positions,' resulting in 112 
addressable tracks per tape loop. 
Reliability is better than one bit 
in 1010 transient error rate. Head 
positionin~ time is less than 65 
milliseconds, and a check-read op­
eration is completed in less than 
500 microseconds after writing. 
Average access time is less than 
90 milliseconds, including both 
head positioning and average latency 
tiow. Data transfer rate is 600 
KC/S. Cartridge loading time is 
less than 15 seconds; cartridge 
wei(lht is less than 13 pounds. 

Comparisons between the RAM 
and other machines is said to show 
typicnl operations being accom-
pI i shed in half the usual time 
and cost per bit reduced to 
orlP-fourth. 
(For more information, designate 
I~(I() on the Headers Service Card.) 
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Information Retrieval 

DOCUMENT RETRIEVAL 
AND DISPLAY FILE 

The Mosler Safe Company, New 
York, N.Y., will demonstrate for 
the first time, its entry in the 
automated document retrieval and 
display field, at the Nationa~ 
Microfilm Association ConventIon, 
at the Sheraton-Cleveland Hotel, 
Cleveland, Ohio, May 11-13. The 
Mosler system initially was de­
veloped for use by the U.S. Navy 
and the Air Force. 

With this system, documents 
up to 18" x 24" are reduced to 
microimages and filed at random on 
aperture cards. By entering the 
number of the filed document on a 
keyboard, anyone of thousands of 
documents can be automatically 
selected and projected onto a 

viewing screen. This retrieval 
cycle can be performed in ten 
seconds. Prints can be made at 
the press of a button. 

Heart of the system is a re­
trieval device which selects the 
desired card, elevates it on a 
column of air for projection on 
the viewing screen, and refiles 
it. The device, 32" wide x 50" 
deep, takes up only 11 square feet 
of floor space. 

In addition to providing im­
mediate access to filed engineer­
ing drawings, maps, and detailed 
specification sheets, the Mosler 
system prevents loss and damage 
to the filed documents. The 
master image always remains inside 
the unit and, once filed, is never 
touched. The column of air which 
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raises the card, also serves to 
protect the microfilm surface from 
damage. 

The Mosler Safe Company stated 
that the first document retrieval 
models will be available to private 
industry late this year and other 
models early in 1966. 
(For more information, designate 
U51 on the Readers Service Card.) 

CARD 
(COMPACT AUTOMATIC 
RETRIEVAL DEVICE) 

Hl)uston Fearless Corporation 
of Los Angeles, Calif., has devel­
oped a new system which is easily 
adaptable to almost any retrieval 
or display problem needing a 
readily accessible library of in­
formation. Designated CARD (Com­
pact Automatic Retrieval Device), 
it is a storage retrieval device 
for rapid random access to large 
quantities of film slides or cards. 

CARD can be tailored for self­
contained reference viewers with 
front or rear projection systems. 
It may also be integrated as a 
peripheral device with computers 
for data and image storage. CARD 
modules are versatile enough for 
almost any application requiring 
from l~ to 2~ seconds average 
access time. 

CARD is based on the proven 
edge notched card principle of se­
lection, but Houston Fearless has 
greatly simplified the mechanics 
through new innovations (patent 
pending). The process entails 
mounting the film slides in a 
metal holder with edges notched in 
a binary coded pattern. Stored 
between magnets, each slide is mag­
netically suspended in a "floating 
store", permi tting slide retrieval 
without touching adjacent slides. 

The desired slide is identi­
fied and selected by selector bars 
running the full length of the 
slide storage module. As the se­
lector assembly moves toward the 
stored slides, only that slide 
matching the setting of the selector 
bars will be retrieved. Since the 
pattern is different for each slide 
or category, all but the one de­
sired remain outside the grasping 
range of a picker assembly. 

Selected slides are then car­
ried to one end of the selector 
directly into the film (projection) 
gate. When a new slide is desired, 
the last slide selected is pushed 
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back into the store and a new slide 
is withdrawn in a single cycle. 

A prototype CARD unit in one 
configuration (see picture below) 
uses a self-contained dual viewing 
screen. A telephone information 

. . ~. 

operator is shown providing new 
numbers or old at the touch of a 
button in less than 1/2 of the time 
it now takes. This full unit is 
only thirty inches tall. 

Single module CARD units with 
capaci ties of 128, 256, 512 and 1024 
slides may be obtained for both 35 
or 70mm film sizes, with larger 
film sizes accommodated on special 
order. By adding more modules, 
the total library size may be 
expanded. 
(For more information, designate 
u52 on the Readers Service Card.) 

Input-Output 

SC-1150, EDP TAPE 
TRANSPORT SYSTEM 

At the INTERDATA Congress in 
New York City May 24, Potter In­
strument Comoany, Inc. (Plainview, 
N.Y.), will introduce a new, high­
performance tape transport announced 
as "the industry's highest perform­
ing and world's most advanced dig­
ital magnetic tape transport 
system" . 

The new transport, Model 
SC-1150, is a high-speed, single­
capstan digital tape transport 
which operates at bidirectional . 
tape speeds to 150 ips at 800 bpI 
with no program restrictions. The 
SC-1150 is 7- or 9-channel (System 
360 or ASCII) compatible and can 
be adpated to all major computer 
formats. 

A new tape drive design util­
izes a single capstan to pass the 
tape through a low friction tape 

path. Tape loading is easier than 
ever before. Tape is threaded di­
rectly from the supply reel to the 
take-up reel. From this point, 
loading is accomplished automatic­
ally at the touch of a button. 

The oxide side of tape touches 
no surface except the read/write 
head, greatly increasing tape life 
and data reliability. The read/ 
write head is retractable and does 
not contact the tape during rewind. 

Control of the tape path is 
maintained by a precision trough 
guide system. A low inertia d~ive 
permits rapid linear acceleratlon 
while maintaining tape contact 
with the capstan at all times. No 
restricting pinch rollers, valves, 
guide rollers, or air guides are 
used. Complicated mechanical ad­
justments are eliminated. Con­
stant vacuum results in uniform 
tape pressure on the reels. The 
capstan drive system is synchron­
ous motor controlled to give long 
motor life and maintenance-free 
operation. Highly reliable photo­
electric sensors, long-life lamps 
and all solid-state servo controls 
are used. Other features include 
EOT/BOT load point sensing, Pot­
ter's IB'I-compatible QUICK-LOC!(® 
hubs, and a new custom-styled 
cabinet. 
(For more information, designate 
U70 on the Readers Service Card.) 

2201 FLEXOWRITER INTRODUCED 

A completely new Flexowriter 
automatic writing machine has been 
introduced by Friden, Inc., San 
Leandro, Calif. (a subsidiary of 
The Singer Company). The new 2201 
FlexowriterCD automatic writing 
machine, Programatic model, has 
fast operation at a low sound 
level, and programming versatility 
as a guarantee against obsoles­
cence. 

Program flexibility for var­
ious applications is achieved by 
a removable control panel. To 
change a program, the operator 
simply plugs in a new program panel. 
Optional input and output units add 
increased versatility. 

A special desk is the central 
feature of the modular arrangement 
housing the 2201 and related pieces 
of equipment. The modular styling 
allows auxiliary units to be 
plugged into the stand rather than 
the machine, thus eliminating an 
unsightly tangle of cables. 

-- 2201 FlexowriterCD 

The Friden machine is acti­
vated by punched tape or cards and, 
as an automatic by-product of the 
basic operation, simultaneously 
punches tapes or cards for use as 
source data for other documents. 
Auxiliary devices include the 2212 
auxiliary tape reader, the 2214 
Selectadata selective reader and 
the 2215 auxiliary tape punch. 
(For more information, designate 
u57 on the Readers Service Card.) 

"BRITE-WALL" - A NEW 
FLIGHT INFORMATION SYSTEM 

A new flight information sys­
tem called "Bri te-Wall" for use in 
public areas of airline terminals, 
has been developed by the Bunker­
Ramo Corporation, Stamford, Conn. 
The Brite-Wall System displays 
flight information in milliseconds 
on a bank of cathode ray tubes 
ranging in size from 6 to 27 inches 
on a wall display as large as 8 
feet by 24 feet. Adaptable to the 
demands of individual airlines, 
the smallest tube can display 1 to 
3 alpha, numeric, or symbolic ch~r­
acters approximately 3j4 inches hIgh, 
while the largest tube can display 
up to 12 lines of 32 smaller char­
acters per line. 

Its modular construction per­
mits the system to be as large or 
as small as requirements dictate. 
Depending on specific requirements 
systems can be designed utilizing 
various combinations of screen 
size. High light output CRT tubes 
enable displayed information to be 
readily seen across a terminal 
floor. The system may be manually 
controlled or it may be operated 
from a customer's present computer 
system. 

An unusual feature of Brite­
Wall is its ability to electronic­
ally bring information up-to-thc­
second by rapid changes to a single 
character, a word, or a complete 
line. Mistakes by operators or 
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information changes are easily 
handled without the necessity of 
having to re-do the entire messag~ 
(For more information, designate 
#50 on the Readers Service Card.) 

IBM VOTOMATIC 

A briefcase-size, inexpensive 
voting device, which uses punched 
cards in conjunction with a printed 
ballot is now being marketed by 
IBM Corporation. The company has 
announced the incorporation into 
its product line of a vote record­
er developed by Dr. Joseph P. 
Harris, professor emeritus of the 
political science department at 
the University of California. The 
device, weighing ap~roximately six 
pounds, will be known as the IBM 
Votomatic and is priced at $185. 

The voter registers his 
choices by using a pen-like stylus 
to punch holes in a specially de­
signed data processing card. The 
voter slips the card into the vot­
ing device so that it positions 
itself precisely underneath the 
printed ballot (see photo below) 
which can be several pages in 
length. 

As the voter turns each page 
of the ballot, additional voting 
issues and punching positions are 
exposed. The pre-scored punching 
positions are immediately opposite 
the ballot page and are indicated 
by arrows from the candidate's 
name or the "yes" or "no" choices 
in a referendum. After a page has 
been turned, the issues already 
voted upon and the holes already 
punched in the card are covered 
and oLhers are exposed, making it 
easy for the voter to concentrate 
on only a few issues at a time. 

Election officials who tested 
the system last November said it 
not only proved simpler for the 
puhlic, but also was less expen­
si ve than other voting methods. 
The punched card ballot can be 
entered directly into general pur-
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pose data processing equipment for 
automatic counting at high speeds. 
Computer tabulation of the punched 
card ballots averages less than a 
half cent per vote. 

There are up to 240 response 
posItions available on a single 
punched card ballot. (The largest 
paper ballot in the 1964 elections 
required 236 voting positions.) 
Thus, many varied and complex re­
cording situations can be handled 
on the new device. 

Additional applications of 
the vote recording principle would 
enable interviewers, survey takers, 
salesmen, doctors, educators, in­
spectors, researchers, and others 
to capture data directly on punched 
cards, saving time and labor and 
eliminating delays and errors con­
nected with transcribing written 
records. 
(For more information, designate 
#54 on the Readers Service Card.) 

DATASTROBE INTRODUCED 
BY RAYTHEON COMPONENTS 

Datastrobe, a new standard 
line of electronic readout devices, 
was introduced by Raytheon Com­
pany's Components Division, Lex­
ington, Mass., at the annual con­
ference of the Institute of Elec­
trical and Electronics Engineers 
(IEEE) in New York, March 22. 

Stroboscopic techniques are 
employed to project multicharacter 
presentations with a steady, bright 
illumination. Specialized symbols 
and alphabetical and numerical 
characters of any font, type face, 
or language can be specified in a 
Datastrobe system. 

Datastrobe offers in-line, 
in-plane readout; well-defined, 
nonsegmented characters; wide angle 
viewing; and a fail safe display 
feature. Characters have the con­
ventional shape and optimum width­
to-height ratios necessary for 
quick and accurate visual 
recognition. 

The Datastrobe readout system 
may be used with computers; digital 
test equipment; range radar, dig­
ital control, and air and sea ilav­
igation systems; and remote read­
outs for displays of space launch 
countdown clocks, air line arrival 
and departure information, and 
stock market quotations. Cost of 
the new readouts will vary accord­
ing to the application requirements 
and the accessories. 
(For more inform~tion, designate 
#53 on the Readers Service Card.) 
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NEW MAGNETIC TAPE UNITS 
FOR NCR 315 SERIES 

The National Cash Register 
Company, Dayton, Ohio, has announced 
the addition of three new magnetic 
tape handlers to its line of 315 
computer equipment. 

The three new units are the 
Class 333-102 with 83.4 KC trans­
fer rate; the Class 334-131 with 
controller; and Class 334-132 with­
out controller, both of the latter 
having a transfer rate of 33.3 KC. 
When using the 33.3 KC magnetic 
tape units, the first unit must be 
a Class 334-131 with controller 
which will control up to four ad­
ditional Class 334-132 units. 

The devices are compatible 
with the recording density of sev­
eral other magnetic tape models in 
the NCR 315 line, operating at 
either 556 bits per inch density 
at both odd and even parity or 
200 BPI at odd parity. 
(For more information, designate 
#56 on the Readers Service Card.) 

OPTICAL PRINTING 
SALES REGISTER 

A new Monroe Sweda series 4500 
optical printing sales register has 
been introduced by the Monroe Sweda 
Sales Register Systems, division 
of Litton Industries, Orange, N.J. 
The optical font register produces 
a paper tape on which numeric data 
is visibly recorded, permitting 
electronic "reading" of sales in­
formation by optically sensitive 
computer devices at greatly in­
creased speeds, according to 
Charles S. Adams, division vice­
president. The new optical font 
- a special imprinting type face­
conforms to proposed standards of 
the American Standards Association 
for data processing equipment. 
(For more information, designate 
#55 on the Readers Service Card.) 

Components 

MICROELECTRONIC DEVICE 
REPLACES 21 
COMPUTER CIRCUITS 

General Instrument Corporation 
recently has introduced to the com­
puter-data processing industry a 
first-of-its kind microelectronic 
circuit which replaces 21 individ­
ual basic circuits used by the 
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hundreds and thousands in all forms 
of digital computing and data pro­
cessing equipment. One microscopic 
wafer measures only 70/1000 inch 
long and 60/1080 inch wide. Each 
of the new microcircuits costs 
less than $75, compared with a 
total of $136.50 for the 21 it 
replaces. 

Developed by the Company's 
Microelectronics Division at Hicks­
ville, N.Y., the computer micro­
circuit, known as a "21-bit shift 
register", contains 110 transistors 
and 48 resistors built into the 
silicon wafer in a complex pattern 
virtually invisible to the naked 
eye. It performs the functions of 
21 separate "flipflops", which are 
the basic switching and "counting" 
elements in digital computers. 

The new device, according to 
the company, is capable of hand­
ling more bits of information than 
any microci rcui t yet available com­
mercially. Each shift register 
handles 21 bits simultaneously (or 
in groups of 16, 4 and 1 bits, so 
as to give the storage and pro­
cessing performance of three sep­
arate shift registers). 

The unique microelectronic 
device makes possible significant 
reductions in size, as well as 
cost, of computer memory systems 
and can be used to immediate ad­
vantage in small computers, space 
information systems, industrial 
automation controls, and a wide 
range of commercial data process­
ing equipment. 

-- Microphotograph of 
MOS 21-bit shift register 

The new integrated microcir­
cuits will be available in large 
quantities to the electronics in­
dustry by mid-June. 
(For more information, designate 
n60 on the Readers Service Card.) 

<l2 

SSE-ll00 MEMORY EXERCISER 

Computer Test Corporation, 
Cherry Hill, N.J., has announced 
industry's first commercially­
available automatic test system 
employing off-the-shelf inte­
grated circuits to perform all the 
lngic, timing and error checking 
functions for the entire system. 
Model SSE-IIOO Memory Exerciser 
is designed to generate predeterm­
ined digital data and store it in 
a magnetic memory system under 
test, address by address, recall 
the data on command and then com­
pare it wi th the original informa­
tion. If a defective address is 
detected, the Exerciser will count 
the error as it occurs while the 
memory system is being cycled, or 
it will stop automatically and 
display the memory address and 
the bit location of the error. 

-ii 
• • rii. 

-- Shown above is a sys­
tem module which contains 
three functional sections 
to the Exerciser: 
(1) Pattern Generator -
programs the desired pulse 
pattern for the memory 
under test; (2) Address 
Generator - sets the min­
imum and maximum memory 
locations through which 
the Exerciser cycles; (3) 
Mode Control - sets the 
mode of operation for 
type of cycling and for 
error detection. 

The SSE-IIOO is capable of 
testing systems with memory capac­
ities of up to 16,384 words with 
word lengths of up to 64 bits per 
word. (Word length capaci ty can 
be expanded by 16 bit increments 
to accommodate the larger memory 
sizes without major modifications.) 
The full cycle time of the Exer­
ciser can be varied over the range 
of 1 to 200 ~sec so that different 
speed systems can be tested. The 
total testing time required by the 
Exerciser to perform the data com­
parison check for errors is less 
than 0.2 ~sec, which permits the 

checking of memory systems with 
relatively long data access times. 

The Exerciser uses eight dif­
ferent types of MECL (Motorola Emi t­
ter Coupled Logic) 30 mc Integrated 
Circuits in the system logic, inthe 
timing circuits and in the error 
checking circuitry. The use of 
integrated circuits has made pos­
sible significant expansion in the 
logical design of the Exerciser 
permitting much greater programming 
flexibility without a corresponding 
increase in the physical size of 
the system. The packing de~sity 
of the integrated circuits has re­
sulted also in minimum wiring and 
cabling distances. 
(For more information, designate 
~62 on the Readers Service Card.) 

INTEGRATED CIRCUI/T MODULES 
FROM COMPUTER CONTROL 

Computer Control Company, Inc., 
Framingham, Mass., has introduced 
~-PACS, a broad line of fully in­
tegrated circuit modules. The new 
3C PAC module line consists of 
monolithic integrated circuit mod­
ules supplemented by some inte­
grated/discrete hybrid modules and 
a few discrete component modules. 

~-PACS, with a typical noise 
rejection margin of 1.35 volts, 
are integrated circui ts mounted on 
etched glass-impregnated epoxy 
cards. They permit easy design 
and design modification and sim­
plified procedures for check-out 
and maintenance. All important 
circuit inputs and outputs are 
available at connector pins, which 
makes possible traditional systems 
design. Design changes or system 
expansion are achieved simply by 
changing or adding modules or 
wires. 

~-PAC circuits, operating from 
DC to 5 mc, utilize the NAND func­
tion. ~-PACS can be used also to 
directly implement the NOR function 
for negative logic, or AND-OR logic. 
All ~-PACS use static logic. 

Auxiliary equipment includes 
BLOCS for accepting wire wraps or 
taper pin connectors, power sup­
plies, cooling units, module ex­
tractors, extender PACS, manuals, 
and logic sticker kits. 
(For more information, designate 
~61 on the Readers Service Card.) 
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NEW LITERATURE 

ENGLISH TRANSLATION OF 
RUSSIAN JOURNAL 

Scientific Information Con­
sultants Ltd., 661 Finchley Road, 
London NW2, recently has begun to 
publish an English translation of 
the Theoretical Cybernetics Sec­
tion of the Russian "Referativnyy 
zhurnal, Matematika", under the 
heading "Theoretical Cybernetics 
Abstracts". This is a cover-to­
cover translation and is published 
within about three months of re­
ceiving the Russian original. The 
annual subscription is $135. 

MERCHANDISE MANAGEMENT 

A total system concept for 
merchandise management in retail 
stores is described in a 28-page 
broehure available from The Na­
tional Cash Register Company. The 
brochure, "Merchandise Management, 
A Total System", highlights system 
objectives, data generation, elec­
tronic data processing, and sig­
nificance of "action" documents 
and reports as a modern manage­
ment tool. 
(For more information, designate 
#63 on the Readers Service Card.) 

H20 DIGITAL CONTROL SYSTEM 
BROCHURE AVAILABLE 

Typical process applications 
that can be performed by the new 
Honeywell 20 digital control sys­
tem are outlined in a 16-page bro­
chure recently published by the 
automatic control company's Special 
Systems Division. The brochure, 
oriented toward process engineers, 
describes with accompanying block 
diagrams how the low-cost computer 
system can be used for monitoring 
and data logging, supervisory con­
trol, direct digital control, high­
speed data acquisition, batch pro­
(~essing, and production control. 
(For more information, designate 
It(,., on the Readers Service Card.) 

LINE PRINTER 
INFORMATION MANUAL 

A new 24-page booklet con­
t.ains all general and operating 
data for Data Products Corpora­
tion's hiUh speed dp/p 4000 Series 
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Line/Printers. Special emphasis 
is given to simplicity of opera­
tion, loading, interfacing and 
maintenance. The print hammer de­
sign, paper drive system and modu­
lar plug-in electronics also are 
illustrated and described. Com­
plete specifications for 360, 600 
and 1,000 (48-characters) lines 
per minute models within the 
Series are also included. 
(For more information, designate 
#65 on the Readers Service Card.) 

AUTOMATIC 
MULTIPROGRAMMING 
IN THE 600 FAMILY 

A new 12-page brochure has 
been released by General Electric 
which describes how advanced auto­
matic multiprogramming is accom­
plished in the 600 family. The 
five key software modules compris­
ing GECOS -- General Comprehensive 
Operating Supervisor executive 
program -- are described. Asso­
ciated hardware features are 
pictured. 
(For more information, designate 
#66 on the Readers Service Card.) 

INCREMENTAL DIGITAL 
TAPE RECORDERS 

Precision Instrument Company 
has published new literature that 
details the one-step production of 
computer compatible magnetic tapes 
from randomly acquired data by the 
use of incremental digital tape 
recorders. 

The new literature includes 
an eight-page brochure describing 
Precision's three series of incre­
mental recorders, with specifica­
tions on 200 and 556-bit per inch 
packing density models, write only 
and read/write versions, and por­
table or rack-mounted configura­
tions. 

The technical material also 
contains circuit diagrams for in­
terfacing the digital recorders 
with common data sources. 
(For more information, designate 
#67 on the Readers Service Card.) 

Newsletter 

JOBS & OPPORTUNITIES 

COMPUTERIZED JOB FINDING 
IS OFFERED TO EXECUTIVES 

A computerized system that 
matches the job with the job-seeker 
has been developed by Career-Ways 
System Inc., of Princeton, N.J. 

For a fee of $24 a year, an 
executive or professional man may 
have his name and qualifications 
placed on a coded card. An employ­
er engaged in a talent search sends 
his job profile to Career-Ways. It 
is fed into a computer which then 
chooses the cards of all individual 
members that fit the job qualifi­
cations. A staff of consultants 
and advisers do a further screen­
ing job and the contenders then are 
notified of the opening. Up to 
this point, the job candidate's 
only identification has been a 
number on a card. 

If the candidate is interested, 
he gives Career-Ways written auth­
orization to notify the employer. 
Because Career-Ways is not a con­
ventional employment service, there 
is no further charge to either 
party if employment is finalized. 

The Princeton company's serv­
ice at present is limited to pro­
fessional and executive talent. In­
dividual members have complete an­
onymity through the use of the 
computerized system. Clients, both 
individual and corporate, are lo­
cated in all 50 states and 11 
foreign countries. The majority 
of company clients are among the 
nation's top 500 firms. 

The firm's executive directo~ 
Gordon G. Sikes, contends the com­
puterized system has the advantages 
of better communication between 
employer and job-seeker; complete 
anonymity while the search is on; 
and a fast, efficient and econom­
ical way of bringing the right man 
and the right job together. 
(For more information, designate 
#68 on the Readers Service Card.) 
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NEW 
DREXAMATIC 

PROGRAMMER 
For reference control 
and data entry • •• 

APPLICATIONS INCLUDE • •• 

• Remote data entry 
• Machine dispensing 
• Material weighing 
• and all digital or analog 

automated systems 

This new punched card program­
mer gives you ..• 
JI' Potentiometer reference control 
JI' Current reference control 
JI' Time control 
JI' Count control 

CUSTOM ACCESSORIES 
Drexel will custom design to your 
specifications, various card pro­
grammer accessories including 
sequence timers, potentiometers, 
current references and counters. 

For complete information or toar­
range a demonstration, write to: 

(215) 672·2200 
HORSHAM,PENNA .. Suburban Philadelphia 

• r ..•........•......................... 
Circle No. 2S on Readers Service Card 
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MEETING NEWS 

EDUCATORS IN 
ELECTRICAL ENGINEERING 
MEET AT BERKELEY CAMPUS 

The impact of computers on 
engineering, science, business, and 
many other domains of human activ­
ity recently provided a backdrop 
for a special invitational con­
ference of over sixty leading ed­
ucators in electrical engineering, 
representing forty engineering col­
leges in the United States and 
Canada. 

The conference was held at 
the Berkeley campus of the Univers­
ity of California and was called on 
the initiative of Profs. M. E. Van 
Valkenburg (University of Illinois) 
and L. A. Zadeh (University of Cal­
ifornia). Present among the at­
tendees were representatives of 
the Engineering Council for Pro­
fessional Development and of the 
National Science Foundation. 

A primary aim of the confer­
ence was to reexamine the role of 
electrical engineering in computer 
sciences. Since modern digital 
computers are essentially large­
scale electronic systems, elec­
trical engineers have always played 
a central" role in their design and 
construction. However, the rapid 
growth in the use of computers has 
brought about a shift in emphasis 
from design to utilization. As a 
consequence, electrical engineer­
ing departments are now finding it 
necessary to provide training in 
subjects such as natural and arti­
ficial languages, automata theory, 
artificial intelligence, and other 
fields in which the accent is on 
abstract symbol manipulation rather 
than electronic circuit synthesis. 

One conclusion that emerged 
from discussions at the conference 
was that within the next few years, 
computer sciences would very likely 
come to occupy an important and 
perhaps a central position in el­
ectrical engineering, with computer­
science majors consti tu ting a large 
fraction of students in electrical 
engineering departments. 

1965 DPMA INTERNATIONAL 
DATA PROCESSING CONFERENCE 
AND BUSINESS EXPOSITION 

The city of Philadelphia (Pa.) 
will host the 1965 DPMA Interna­
tional Data Processing Conference 

and Business Exposition June 29-
July 2. The Ben Franklin Hotel 
has been chosen as the Conference 
Hotel, but most events will take 
place in Convention Hall. 

The Business Exhibit will be 
set up in the Convention Hall -­
Exhibit Floor. General sessions 
and seminars will take place at 
the Convention Hall -- Center 
Building. 

This year's Conference theme 
is "Education, Keystone of Manage­
ment". All seminar categories 
fall under the "Advancement" realm 
of things and include the follow­
ing topics: I. Advances in Man­
agement Information Systems; II. 
Advances in Data Processing Man­
agement; III. Advances in Data 
Processing Education; IV. Advances 
in Hardware; and V. Advances in 
Software. 

More information concerning 
the Conference program, registra­
tion and reservations may be ob­
tained by contacting Data Process­
ing Management Association, 524 
Busse Highway, Park Ridge, Ill. 

BUSINESS NEWS 

DATA COMMUNICATIONS 
UP STRONGLY IN 1964 

Use of data communications 
services in business operations 
continued strong in 1964, with new 
developments in the field indi­
cating growth in the years ahead, 
the Bell System reports. 

"Increasing interest in ad­
vanced communications is related 
directly to the expanded use of 
computers and related electronic 
facilities in business today," 
reports Edgar C. Gentle, Jr., 
AT&T administrator of data com­
munications planning. 

"With more and more business 
functions becoming oriented to 
automatic data processing, com­
panies are meeting the need to con­
vey information with greater speed 
and efficiency. Traditional com­
munications methods are being sup­
plemented by newer communication 
systems," Mr. Gentle says. 

"The number of data communi­
cations systems established by 
businesses during 1964 is running 
well ahead of the previous year," 
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reports Frank A. Robinson, AT&T 
sales projects administrator. 
"Particularly noteworthy ~n this 
growth is the mounting number of 
small as well as large companies 
now introducing advanced communi­
cations facilities to their 
operations." 

Of particular interest to 
business in 1964 was Data-Phone 
data communications service, the 
Bell System's facility for enabl­
ing machine-to-machine communica­
tion over the regular telephone 
network. A substantial increase 
in the types of applications to 
which Data-Phone service is applied 
occurred during the year. 

"Industries most clearly re­
flecting the condition of the 
economy showed particularly strong 
interest in Data-Phone service dur­
ing the past year," Mr. Robinson 
reports. "Credi t bureaus and other 
firms directly related to consumer 
buying are a notable case. Con­
fronting the need to handle stead­
ily increasing amounts of inform­
ation, arising from mounting busi­
ness volume, a number of these 
organizations established or ex­
panded data communications systems 
during the year, some of which are 
now speeding information from 
coast to coast." 

Sjmilarly, the banking indus­
try continued as a pacesetter in 
the use of advanced information 
systems. Particularly notable 
during 1964 has been the number of 
banks that are offering data pro­
cessing services to professional 
and business customers, as well as 
to correspondent banks, through 
data communications. 

The trend toward automated 
purchasing through data communica­
tions between suppliers and buyers, 
which began developing in 1963, 
came on strong during the past 
year, penetrating many segments of 
business. "Because of the remark­
able cost-cutting and operational 
advantages that these automated 
ordering systems are producing, 
this development is expected to 
continue," Mr. Robinson says. 

A specialized use of Data­
Phone service in the medical field 
also adVanced during 1964. Using 
Data-Phone service permitting the 
transmission of heartbeat readings 
over regular phone lines, a number 
of medical centers have established 
data links to remote hospitals, 
clillics and doctors' offices. 

In these systems, doctors are 
transmitting a patient's electro-

On the waterfront at' AnnapOlis ... 

Opportunities for Analysis into 
Ship & Submarine Systems 

The U.S. Navy Marine Engineering Laboratory 
conducts RDT&E in naval shipboard and sub­
marine machinery & auxiliary systems (electrical, 
propulsion, control, etc.). In addition to develop­
ing basic improvements in performance and reli­
ability, the Laboratory concentrates on ship 
silencing, new concepts in energy conversion and 
control, ways to minimize friction and wear, 
special operating machinery for deep-diving ves­
sels; and tough, resistant naval alloys to meet all 
ocean environmental conditions. 

The Laboratory buildings-now more than SO of 
them-house somc of the finest research, experi­
mental and evaluation equipments of their kind ... 
such as high-speed computers, electric power 
generators, vibration and shock test stands, metals 
composition analysis instruments, cryogenic stor­
age and handling facilities, physics and chemistry 
labs, and complex instrumentation for measuring 
strain, stress, pressure, acceleration, velocity, per­
formance, and reliability. The Laboratory grounds 
resemble a modern industrial park, and include 
special facilities for in-field experimentation. 

And the locale is ideal. Washington, Baltimore, 
and the ocean resorts are no more than one hour's 
drive. Annapolis itself is the state capital, and 
offers small-city living with metropolitan accessi­
bility. 

Because of a sharply increased workload involving 
urgent new projects, there are key openings for 
qualified professionals in every MEL division ... 
Electrical Systems, Machinery Systems, Ship 
Silencing, Friction & Wear, Naval Alloys, and 
Special Projects. A few representative positions 
are listed below, but there are many more ... all 
with strong growth potential. 

2/ ELECTRONIC INSTRUMENTATION 
ENGINEER ($10,250 to start*) R&D 
in feedback analysis automatic control sys­
tems, analog computers, simulation, and 
familiarity with digital computers. 

3/ ELECTRICAL SHIPBOARD SYSTEMS 
ENGINEER ($12,075 to start*) To 
apply formal reliability techniques to elec­
trical/electronic aspects of ship machinery 
and control (pumps, compressors, controls, 
actuators, etc.) . _ . and to use electrical reli­
ability parameters in the system mathe­
matical models. 

5/ PERT - GRADUATE ENGINEER 
($10,250 to start*) Experienced in edp 
systems and procedures, R&D and con­
tractor software, coordination and liaison on 
systems development. 

7/ SYSTEMS MANAGEMENT ENGINEER 
($10,250 to $12,075 to start*) Tech­
nical interface coordination and compati­
bility control of hull, propulsion, s'ensors. 
navigation or integrated controls of deep­
submergence craft. Includes related draw­
ings, systems designs and sequence diagrams 
... design data sheets, defense RFP analyses 
... performance evaluation, test & instru­
mentation ... proposal evaluation and 
coordination. 

8/ SYSTEMS ENGINEER-PhD preferred 
($12,075 to $13,335 to start*) 
Mechanical and electrical or electronic sys­
tems engineering on the staff of the Associ­
ate Technical Director for Research_ Should 
be a recognized technical research specialist. 

25/ APPLIED MATHEMATICIAN -PhD 
level only ($13,335 to start*) In the 
general area of math, theoretical physics 
and engineering theory, to conduct technical 
reviews in cooperation with other Research 
Coordinators in order to investigate the 
extent of analytical progress throughout the 
Lab .. _ and to guide project engineers to 
make best possible use of math methods. 
Also conduct Operations Research studies, 
and advise the technical divisions on results. 

27/ COMPUTER MATHEMATICIANS 
($8,650 to $12,075 to start*) Manage­
ment programming operations, plus solution 
of engineering problems by model construc­
tion; reduction of mathematics to computer 
format ... and other computer activities. 

30/ OPERATIONS RESEARCH ANALYST 
($10,250 or $12,075*) Operations 
research technique as applied to a long­
range planning program involving functional 
planning matrices. 

*Every position-and there are more-is listed at 
the starting level, and offers the complete benefits 
of Career Civil Service PLUS regular salary 
increases in grade. Applicants must be college 
graduates (advance degrees preferred where so 
indicated), and all selections will be .. made on an 
equal opportunity basis. Relocation expenses will 
be paid. 

If you are interested in applying your experience 
and capabilities to the vital and growing business 
of improving ship and submarine performance, 
write to Mr. W. M. Siesko, Head-Employment 
Branch (Code-l62-M)_ When possible, please 
indicate by number which position you are inter­
ested in. All replies will be promptly acknowledged 
and speedily processed. 

U. S. Navy Marine Engineering Laboratory AnnapoliS, Maryland 21402 

Circle No. 26 on Readers Service Card 
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WANTED FOR CASH 
USED I.S.M. COMPUTER 

SYSTEMS AND PERIPHERALS 

WE WILL PURCHASE FOR CASH THE FOL­

LOWING USED IBM COMPUTER SYSTEMS, 

YOU MAY HAVE FOR SALE, AT PRESENT, 

OR WITHIN THE NEXT 12 MONTHS: 

MODEL # 1401, 1403, 1405, 1440, 1620, 

1621, 7070, 7601, 7608, 7094. TAPE 

DRIVES # 727, 729, 7330. SORTERS, KEY 

PUNCHES, REPRODUCERS, VERIFIERS, COL­

LA TORS, TABULATORS. 024, 026, 044, 

046, 047, 056, 063, 077, 082, 083, 085, 

088,403, 407, 514, 519, 602A. 

ADVISE COMPLETE CONFIGURATIONS, 

MODELS AND SERIAL NUMBERS FOR OUR 

QUOTATIONS. 

FOR SALE 

#402, #403, #407, #7061 ARITHMETIC 

AND PROGRAM CONTROL UNIT FOR 7070 

SYSTEM, UNIVAC SS 90, NCR 390, IBM 

#650, RAMAC #305, CDC #G 15D AND 

2 TAPE DRIVES. 

L. A. PEARL CO. 
801 SECOND AVE. NEW YORK, N.Y. 10017 

PHONE: 212 OREGON 9·6535 

Circle No. 27 on Readers Service Card 

.. 
e' .. : The line now includes: 

CYCLE UNIVERSAL and 
STANDARD TAPE MINDERS. 

Model 500 Series DRIVE UNIT 
providing up to 160 variations 
to wind or feed tape. 

NAB REEL MOUNT to receive any 
manufacturer's conventional NAB 
reels to 1" width. 

UNIVERSAL REElS in all sizes, 
with or without NAB HUB. 

UNWINDERS adaptable to any 
positioning. 

PANEL TAPE MINDERS and TAPE 
TRANSPORTS for any relay rack 
panel. 

PLUS many other innovations. 
Write today for descriptive litera· 
ture, #CA-5. 

DEALER INQUIRIES INVITED 

Circle No. 28 on Readers Service Card 
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cardiogram, while it is being tak­
en, to a medical center, in many 
instances hundreds of miles away. 
At the center the information can 
be immediately analyzed by a spe­
cialist who can then verbally con­
sult with the administering physi­
cian over the Data-Phone service 
arrangement. 

"Strongly increased activity 
in this area is expected in the 
coming years," Mr. Robinson says, 
"for it offers the medical pro­
fession the opportunity to extend 
the range of its services consid­
erably. Moreover, medical tech­
nology is now looking to Data-Phone 
service in anticipation of similar 
systems enabling the transmission 
of encephalograms (brainwave read­
ings) as well as other critical 
medical data." 

Also foreseen is a steady in­
crease in the business field in 
the use of on-line, real-time sys­
tems in which information is re­
layed ~rom the point of origin 
directly to data processing facil­
ities and then back to the orig­
inator or to a specified destina­
tion without delay. 

"Technical developments and 
equipment innovations, occurring 
at a very rapid rate, are leading 
in the race between 'hardware' de­
signers and the systems planners 
who incorporate these achievements 
into systems applications. In ef­
fect, the systems designers have 
really been unable to keep up with 
these new teChniques, and this is 
really the most formidable chal­
lenge facing the automation indus­
try today," Mr. Gentle emphasizes. 

"In this regard, integration 
of communications services and 
data processing facilities is 
necessary to make optimum use of 
both, " Mr. Gentle remarks. "Many 
businesses, airlines, financial 
firms and some manufacturers have 
already made substantial progress 
in this direction and others are 
now showing increased interest in 
this arrangement. 

"In fact," Mr. Gentle con­
tinues, "it is apparent that com­
munications is emerging as the 
vital link in data processing sys­
tems today. This is evidenced not 
only by the growing number of data 
communications facilities coming 
into use, but by the recent activ­
i ties on the part of major computer 
manufactur~rs. Several have re­
cently announced the development 
of small units designed to func­
tion as satellites linked, via 
communications facilities, to 
larger central computers. 

EAI ACHIEVES RECORD SALES 

Electronic Associates re­
ceived orders for $37,520,000 in 
fiscal 1964, ending January 1, 
1965, compared to the previous 
record of $32,301,000 set in 1963. 
Net sales (completed contracts) 
rose to $33,853,375, the sixth 
consecutive increase, from 
$28,758,093 in 1963. Net Income 
of $1,863,601 was the second high­
est in EAI's history, but was 
moderately below the preceding 
year's record income of $2,198,820 
because of the very sizable in­
vestment in the largest new prod­
uct development and introduction 
program ever undertaken by the 
company. 

Thlring 1964, EAI increased 
expenditures for R&D by over 40 
percent and introduced several 
major new products. The EAI 8400 
digital computer put EAr directly 
into the rapidly expanding scien­
tific computer market. The EAI 
8800 analog computer represents 
a step forward in analog computer 
development. 

EAI reports that customer in­
terest in the two new computers 
has been high and a number of 
orders have been received. The 
first customer deliveries will 
begin in mid-1965, and both will 
be in volume production by the 
end of the year. 

C-E-I-R INCREASES SALES, 
PROFITS IN 1 ST QTR. 

C-E-I-R, Inc., international 
applied research and computer 
services company, has reported 
sales of $4,632,700 in the first 
quarter of fiscal 1965 ended De­
cember 31, up 14% over $4,068,100 
for the same period last year . 

Operating profit of current 
operations before taxes was 
$225,500, up from $22,900 for the 
same quarter of fiscal 1964. The 
latter figure excludes operating 
profits of $41,700 from C-E-I-R's 
British affiliate, C-E-I-R; Ltd., 
60% of which was sold to the 
British Petroleum Co., Ltd., on 
March 31, 1964. 

Results for the first quarter 
do not reflect the acquisition by 
C-E-I-R of RCA's Washington, D.C., 
data processing center, which was 
purchased January 1, 1965. 
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CAl ACHIEVES 
123% EARNINGS JUMP 

A 123% jump in net earnings 
after taxes and a near-doubling in 
sales are reported for 1964 by 
Computer Applications Incorporated, 
a computer prog~amming, analytical 
Service and data processing 
concern. 

Total consolidated revenues 
for the year ended last September 
30 climbed to $4,879,644 compared 
to $2,775,749 in the previous yea~ 
John A. DeVries, pres ident, reported 
to stockholders. The 1964 figure, 
he said, does not include the op­
erations of Computer Concepts, 
Incorporated which was acquired 
last October 1. 

"The greatest portion of the 
Company's growth during Fiscal 
1964 came from internal expansion," 
Mr. DeVries explained, with CAl's 
own professional staff more than 
doubli ng. 

The fi rm' s pro gres s was fu r­
ther accelerated, he said, by ac­
quisition of three companies dur­
ing the year. These were Orchard­
Hays & Company, Inc., Silver 
Spring, Md.; Suburban Data Pro­
cessing Center, Inc., Fairfield, 
N.J., and the data processing 
activities of Conroy-Smith and 
Company of New Jersey, which has 
since been consolidated with 
Suburban. 

On Oc to ber I, 1964, the com­
pany completed acquisition of Tape 
Converter Services, Inc., physic­
ally consolidated with Suburban 
Data Processing, and Computer Con­
cepts, Inc., located in Silver 
Spring, Md. Last month, the com­
pany announced plans to acquire 
EMAC Data Processing Corporation 
of Woodside, N.Y., which will be 
consolidated with Electronic Bus­
iness Services Corporation, CAl's 
rapidly growing New York City data 
processing uni t. 

N e'W Com puter Books For 
You r Reference Bookshelf 

All available on lO-Day examination 

• NEW IN APRIL • 
NUMERICAL ANALYSIS 
By CARL-ERIK FROBERG, University of LundJ Sweden 
Requiring a background of elementary calculus and differential equations, this text is 
intended for introductory courses in numerical analysis. Stress is placed on modern and 
efficient methods. Consistent with this emphasis, a brief account of the theory of matrices 
is presented, while applications of matrix methods have been treated in considerable 
detail. 

c. 327 PPJ (1965) $8.95 

COMPUTING METHODS, Volumes I and II 
By I. S. BEREZIN and N. P. ZHIDKOV, Moscow State University 
This translation presents a broad and systematic treatment of the basic ideas underlying 
the most important numerical methods. The first volume deals with approximation; the 
second treats the solution of equations. The two-volume work is intended as a survey 
for the final year of undergraduate study for students specializing in computational 
mathematics. 

PRINCIPLES OF COMPUTATION 

Vol. I c. 447 pp (1965) $15.00 
Vol. II c. 553 pp (1965) $15.00 

By PETER CALINGAERT, International Business Machines Development Laboratory 
This text, which requires a knowledge of elementary calculus, is intended for introduc­
tory courses dealing with computation, computers, or programming. Designed pri­
marily for students of mathematics, engineering, the physical and natural sciences, and 
the quantitative social sciences, it presents a basic introduction to the principles of com­
putation - both digital and analog, both automatic and manual. 

c. 256 PPJ 81 illus. (1965) $7.75 

• ALSO • 
SEQUENTIAL MACHINES: Selected Papers 
EDITED BY EDWARD F. MOORE, Bell Telephone LaboratoriesJ Inc. 
This book contains the original published form of much of the most important work 
in the field of sequential machines. Two of the papers are translations from the Russian 
and appear here for the first time in English. All of the papers, with the exception of 
one included for historical interest, contain ideas of current research interest. 

272 PPJ 90 illus. (1964) $7.50 

AN INTRODUCTION TO MATHEMATICAL MACHINE THEORY 
By SEYMOUR GINSBURG, System Development Corporation 
Intended primarily for mathematicians, programmers and logical designers, this book 
offers a treatment of selected topics on the behavior of mathematical machines, con­
sidered from the terminal characteristics point of view. Attention is focused on com­
plete and incomplete sequential machines, abstract machines, and tape recognition 
devices. In addition, the automaton and various extensions of it are also discussed. 

148 pp. 113 illus. (1962) $8.75 
A FORTRAN PRIMER 
By E. I. ORGANICK, University of Houston 
Intended as an introduction to computing techniques using FORTRAN, this text is 
directly applicable for use with many types of digital computers for which FORTRAN 
processors are available. It provides several hundred drill exercises and seven pro­
gramming assignments with complete solutions. 

186 pp. 207 illus. (1963) $3.95 

Please send for my inspection 
and approval, a copy of each 
book I have checked. (I under­
stand that I can return the 
books in ten days if I decide 
not to keep them.) ... ... 

ADDlSON·WESLEY 
PUBLISHING COMPANY, INC. 

Dept. A-36479 
Reading, Massachusetts 

) Froberg, NUMERICAL ANALYSIS 
) Berezin-Zhidkov, COMPUTI NG METHODS 

Vol. I 
Vol. II 

) Calingaert, PRINCIPLES OF COMPUTATION 
) Moore, SEQUENTIAL MACHINES 
) Ginsburg, AN INTRODUCTION TO MATHEMATICAL 

MACHINE THEORY 
) Organick, A ~ PRIMER 

$8.95 

$15.00 
$15.00 
$7.75 
$7.50 

$8.75 
$3.95 

Name •...•......•..•••••••...•.•..... Title .................. . 

Affiliation .......... " ...................•. '" .•.•........ " .. . 

Address ........................... " ......................... . 

City ..................... State ............ Zip Code ......... . 
( ) Please extend College Professor's Discount 
( ) Payment Enclosed. (We pay postage if you enclose check 

- same inspection privi lege) 36479 

Circle No. 29 on Readers Service Card 
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MONTHLY COMPUTER CENSUS 

The number of electronic computers installed or in produc­
tion at anyone time has been increasing at a bewildering pace 
in the past severa1 years. New vendors have come into the com­
puter market, and familiar machines have gone out of production. 
Some new machines have been received with open arms by users -
others have been given the cold shoulder. 

To aid our readers in keeping up with this mushrooming ac­
ti vi ty, the edi tors of COMPUTERS AND AUTOMATION present thi s 
monthly report on the number of general purpose electronic com­
puters of American-based companies which are installed or on 
order as of the preceding month. These figures included instal­
lations and orders outside the United States. We update this 
computer census monthly, so that it will serve as a "box-score" 

of progress for readers interested in following the growth of 
the American computer industry, and of the computing power it 
builds. 

In general, manufacturers in the computer field do not 
officially release installation and on order figures. The fig­
ures in this census are developed through a continuing market 
survey conducted by associates of our magazine. This market 
research program develops a documented data file which now cov­
ers over 80% of the computer installations in the United States. 
A similar program is conducted for overseas installations. 

Any additions, or corrections, from informed readers will 
be welcomed. 

AS OF APRIL 10, 1965 

NAME OF 
MANUFACTURER 

Addressograph-Multigraph Corporation 
Advanced Scientific Instruments 

Autonetics 

Bunker-Ramo Corp. 

Burroughs 

Clary 
Computer Control Co. 

Control Data Corporation 

Digital Equipment Corp. 

El-tronics , Inc. 
Electronic Associates, Inc. 
Friden 
General Electric 

General Precision 

Honeywell Electronic Data Processing 
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NAME OF 
COMPUTER 

EDP 900 system 
ASI 210 
ASI 2100 
ASI 6020 
ASI 6040 
ASI 6050 
ASI 6070 
ASI 6080 
RECOMP II 
RECOMP III 
BR-230 
BR-300 
BR-330 
BR-340 
BR-530 
205 
220 
E101-103 
B100 
B250 
B260 
B270 
B280 
B370 
B5000/B5500 
DE-60(DE-60M 
DDP-19 
DDP-24 
DDP-116 
DDP-224 
G-15 
G-20 
160*/160A/16OG 
924(924A 
1604(1604A 
3100 
3200 
3300 
3400 
3600 
3800 
6400 
6600 
6800 
PDP-l 
PDP-4 
PDP-5 
PDP-6 
PDP-7 
PDP-8 
ALWAC IIIE 
8400 
6010 
115 
205 
210 
215 
225 
235 
415 
425 
435 
625 
635 
LGP-21 
LGP-30 
RPC-4000 
11-120 
H-200 

SOLID 
STATE? 

Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
N 
N 
N 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
N 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
N 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 

semi 
Y 
Y 
Y 

AVERAGE MONTHLY 
RENTAL 

$7500 
$2850 
$3000 
$2200 
$2800 
$3000 
$3500 
$4000 
$2495 
$1495 
$2680 
$3000 
$4000 
$7000 
$6000 
$4600 

$14,000 
$875 

$2800 
$4200 
$3750 
$7000 
$6500 
$8400 

$20,000 
$525 

$2800 
$2500 
$900 

$3300 
$1000 

$15,500 
$1750/$3400/$12,000 

$11 ,000 
$38,000 

$7350 
$12,000 
$15,000 
$25,000 
$58,000 
$60,000 
$40,000 

$110,000 
$140.000 

$3400 
$1700 
$900 

$10,000 
$1300 

$525 
$1820 
$9000 
$600 

$1375 
$2900 

$16,000 
$6000 
$8000 

$10,900 
$7300 
$9600 

$14,000 
$41,000 
$45,000 

$725 
$1300 
$1875 
$2600 
$4500 

DATE OF FIRST 
INSTALLATION 

2(61 
4/62 

12/63 
4(65 
7/65 

10/65 
10/65 
1(66 

II/58 
6(61 
8/63 
3/59 

12/60 
12(63 
8(61 
1(54 

10/58 
1(56 
8/64 

11/61 
11/62 
7/62 
7/62 
7/65 
3/63 
2(60 
6(61 
5(63 
4/65 
3(65 
7/55 
4/61 

5(60;7/61;3(64 
8/61 
1/60 

12/64 
5(64 
7/65 

11/64 
6(63 
5(65 

12/65 
8/64 
4(67 

11(60 
8/62 
9/63 

10/64 
11/64 
4(65 
2(54 
6(65 
6(63 

12/65 
6(64 
7/59 
9/63 
4/61 
4/64 
5/64 
6/64 

10/64 
12/64 
12(64 
12/62 
9/56 
1(61 

12(65 
3/64 

NUMBER OF 
INSTALLATIONS 

11 
22 

6 
o 
o 
o 
o 
o 

57 
15 
13 
40 
35 
18 
15 
58 
44 

169 
33 
96 

145 
130 
65 
o 

35 
305 

3 
55 

1 
2 

325 
28 

422 
28 
60 
10 
37 
o 
5 

38 
o 
o 
4 
o 

60 
55 

103 
5 

10 
o 

24 
o 

200 
o 

16 
56 
44 

138 
38 
40 
20 

7 
2 
2 

143 
430 

98 
o 

370 

NUMBER OF 
UNFILLED ORDERS 

2 
o 
4 
4 
o 
o 
o 
x 
X 
1 
X 
X 
5 
X 
X 
X 
X 

35 
10 

120 
25 
25 
18 
13 
3 
X 

18 
32 
30 

X 
X 
5 
1 
X 

25 
25 
33 
17 
15 
17 
2 
5 
1 
2 
6 
5 
8 

30 
120 

X 
6 

140 
45 
15 
X 
5 
4 

12 
85 
50 
22 
16 
18 
X 
X 
X 

150 
380 
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NAME OF NAME OF SOLID AVERAGE MONTHLY DATE OF FIRST NUMBER OF NUMBER OF 
MANUFACTURER COMPUTER STATE? RENTALS INSTALLATION INSTALLATIONS UNFILLED ORDERS 

Honeywell (cont'd.) 11-400 Y $8500 12/61 110 3 
11-800 Y $22,000 12/60 75 11 
11-1200 Y $6500 2/66 0 18 
11-1400 Y $14,000 1/64 9 2 
11-1800 Y $30,000 1/64 5 8 
11-2200 Y $11,000 10/65 0 30 
11-4200 Y $16,800 2/66 0 4 
DATAmatic 1000 N ~401000 12/57 3 X 

IBM 305 N $3600 12/57 185 X 
360/20 Y $1800 12/65 0 2000 
360/30 Y $4800 4/65 0 2300 
360/40 Y $9600 4/65 0 590 
360/50 Y $18,000 7/65 0 270 
360/60 Y $35,000 8/65 0 55 
360/62 Y $50,000 9/65 0 22 
360/70 Y $80,000 10/65 0 65 
650-card N $4000 11/54 270 X 
650-RAMAC N $9000 11/54 50 X 
1130 Y $900 11/65 0 440 
1401 Y $4500 9/60 8250 550 
1401-G Y $1900 5/64 800 100 
1410 Y $12,000 11/61 780 100 
1440 Y $3500 4/63 1500 700 
1460 Y $9800 10/63 1100 150 
1620 I, II Y $2500 9/60 1700 30 
1800 Y $6500 2/66 0 55 
701 N $5000 4/53 1 X 
7010 Y $19,175 10/63 68 25 
702 N $6900 2/55 8 X 
7030 Y $160,000 5/61 6 X 
704 N $32,000 12/55 47 X 
7040 Y $14,000 6/63 93 45 
7044 Y $26,000 6/63 45 10 
705 N $30,000 II/55 64 X 
7070, 2, 4 Y $24,000 3/60 365 12 
7080 Y $55,000 8/61 71 2 
709 N $40,000 8/58 11 X 
7090 Y $64,000 11/59 75 5 
7094 Y $70,000 9/62 140 20 
7094 II Y ~761000 4/64 55 30 

ITT 7300 ADX Y ~181000 9 L61 9 5 
Monroe Calculating Machine Co. Monrobot IX N Sold only - $5800 3/58 155 X 

Monrobot XI Y ~700 12/60 520 150 
National Cash Register Co. NCR - 304 Y $14,000 1/60 26 X 

NCR - 310 Y $2000 5/61 46 1 
NCR - 315 Y $8500 5/62 300 60 
NCR - 315-RMC Y $12,000 9/65 0 50 
NCR - 390 Y $1850 5/61 850 90 
NCR - 500 Y ~1500 9/65 0 150 

Philco 1000 Y $7010 6/63 16 2 
2000-210, 211 Y $40,000 10/58 21 2 
2000-212 Y $52,000 1/63 8 3 
2000-213 Y ~681000 6/65 0 1 

Radio Corp. of America Bizmac N $100,000 -/56 3 X 
RCA 301 Y $6000 2/61 575 30 
RCA 3301 Y $11,500 7/64 21 26 
RCA 501 Y $14,000 6/59 98 2 
RCA 601 Y $35,000 11/62 4 1 
Spectra 70/15 Y $2600 11/65 0 60 
Spectra 70/25 Y $5000 11/65 0 40 
Spectra 70/45 Y $9000 3/66 0 50 
SQectra 70/55 Y ~141000 5/66 0 15 

Raytheon 250 Y $1200 12/60 170 10 
440 Y ~3500 3L64 10 10 

Scientific Data Systems Inc. SDS-92 Y $900 4/65 1 35 
SDS-91O Y $2000 8/62 120 20 
SDS-920 Y $2700 9/62 78 8 
SDS-925 Y $2500 12/64 1 25 
SDS-930 Y $4000 6/64 31 20 
SDS-9300 Y ~7000 11L64 9 7 

UNIVAC I & II N $25,000 3/51 & 11/57 30 X 
III Y $20,000 8/62 88 5 
File Computers N $15,000 8/56 22 X 
SOlid-State 80 I, 

II, 90 I, II & 
Step Y $8000 8/58 340 X 

418 Y $11,000 6/63 15 10 
490 Y $26,000 12/61 42 15 
1004 Y $1900 2/63 2200 250 
1050 Y $8000 9/63 145 195 
1100 Series (ex-

cept 1107) N $35,000 12/50 13 X 
1107 Y $45,000 10/62 25 3 
1108 Y $50,000 7/65 0 17 
LARC Y ~1351000 5L60 2 X 

TOTALS 26,071 10,631 

X = no longer in production. 

~ To avoid double counting, note that the Control Data 160 serves as the central processor of the NCR 310. 
Also, many of the orders for the IBM 7044, 7074, and 7094 I and II's are not for new machines but for 
conversions from existing 7040, 7070 and 7090 computers respectively. 
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by 

Edmund C. 
Berkeley 
-Editor of Computers 
and Automation 

-Secretary of the 
Association for 
Computing 
Machinery, 
1947-53 

"The revolution that Berkeley is talking about is not something that 
might happen in the future. It is happening right now, not somewhere 
else, but here in the world we live in .. " An excellent ... 
introduction to the nature and capabilities of present day data proc­
essing machines" - John W. Mauchly, Science 

An important account of computers and their revolutionary implica­
tions - including a report on "conversations with a computer" that 
happened, and explanations of how intelligent discussion with a com­
puter has been and may be programmed. 

CONTENTS 

PART I. Where We Are 

1. THE REVOLUTION IN THE HANDLING OF INFORMATION 
2. WHAT IS AN AUTOMATIC COMPUTER? 

The Machine That Can Be "Educated" and Will "Think" 
3. HOW DID IT HAPPEN? 

A Short History of Computers 
4. HOW MUCH POWER HAS MAN GRASPED? 

The Powers of Present-Day Computers 
5. HOW IS THIS POWER BEING USED? 

Some Significant Applications of Computers to Date 
6. HOW DOES AN AUTOMATIC COMPUTER ACTUAllY WORK? 

PART II. The Discussing Computer 

7. CONVERSATION WITH A COMPUTER 
Some Demonstrations 

8. COMPUTER CONVERSATION COMPARED WITH HUMAN CON­
VERSATION 

Some Demonstrations 
9. IDEAS AND THEIR HANDLING BY A COMPUTER 

All the Language of Thought becoming Calculable Like Mathe­
matics 

10. THE SPECIFIC IDEAS THAT THE DISCUSSING COMPUTER MUST 
DEAL WITH 

Brick-Words, Cement-Words, and Frameworks of Statements 
PART III. Where We Are Headed 

11. WAR AND COMPUTERS 
12. PEACE AND COMPUTERS 
13. EMPLOYMENT AND COMPUTERS 
14. SOCIETY AND COMPUTERS 

PART IV. The Social Responsibilities of Computer People 
15. DANGERS FROM COMPUTERS 
16. DISCUSSION AND ARGUMENT 
17. ACTIONS RELATED TO THE SOCIAL RESPONSIBILITIES OF COM­

PUTER PEOPLE 
Appendices 

Over 500 Areas of Application of Computers 
Can You Tell the Computer's Responses from the People's Re­
sponses? 
The Common Everyday Context, and Cement Words 
Report to the Council of the Association for Computing Machinery 
by the Committee on the Social Responsibilities of Computer people 
Essential Special Terms in Computers and Data Processing 
Bibliography 
Index 
- - - - - - - - - - - - - - - - - - - - - - -

TO: COMPUTERS AND AUTOMATION 
815 Washington St., Newtonville, Mass. 02160 

Please send me "The Computer Revolution" by E. C. Berkeley. 

I enclose $4.50. please bill me. 

Returnable in seven days for full refund (in salable condition). 
My name and address are attached. 
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AUTOMATIC CARRIAGE OPERATION 

"Whats-a-matter - you got a romance with a page­
skip routine?" 

SENSITIVE MAINTENANCE CONDITIONS 

"The maintenance policy, Miss Calvin - and you'd 
better bring along our medical policy too!" 
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How good are 
NCR Computers? 

Ask the man 
who has acquired 
174 more of them. 
Take flight pay, overseas pay, 
time-in-grade, allotments, and 
some 50 other factors. 
Multiply by 800,000 men. 
You now have an idea 
of how complicated the U.S. 
Air Force payroll is. 
You also have an inkling of 
why Uncle Sam has acquired 
174 NCR 390 Computers. 

NCR Total Systems: 
no one else serves so many lines 
of business so completely. 

VISIT THE NCR PAVILION AT THE N. Y. WORLD'S FAIR THE NATIONAL CASH REGISTER CO. ® 

Circle No. 30 on Readers Service Card 
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OPPORTUNITIES IN LOS ANGELES AND 

HOUSTON WITH TRW SPACE TECHNOLOGY 

LABORATORIES FOR MATHEMATICIANS, 

ENGINEERS AND PHYSICISTS IN SCIENTIFIC 

AND BUSINESS PROGRAMMING 

TRW Space Technology Laboratories has openings for Scientific and Business Programmers at its 
Computation and Data Reduction Centers (CDRC) at TRW Space Technology Center in Redondo 
Beach, California, and in its new Manned Spaceflight Department in Houston, Texas. 

In Redondo Beach near Los Angeles International Airport, you will be working with over 200 pro­
grammers and scientists who are applying their background in mathematics, engineering and the 
physical sciences to resolve problems of the aerospace environment, and to further advance the 
capability of computers and the computer sciences. Here, their responsibilities include space mission 
analysis, statistical analysis, data analysis, spacecraft environmental simulation, interpretive com­
puter simulation, automated plotting, business data processing, real-time operations, list processing, 
and computer system applications. 

In Houston in new facilities adjacent to NASA's Manned Space Flight Center, you will be a vital 
part of the Apollo Program. TRW Space Technology Laboratories has responsibility to NASA for 
Apollo mission planning, mission analysis and real-time program development. STL's task, in broad 
terms, consists of "building a computer highway to the moon." STL Programmers will chart the path 
the Apollo craft must follow and the functions and maneuvers which will be required to remain on 
that path for manned landing on the lunar surface in 1969. 

With this challenging assignment, STL in Houston has ground-floor opportunities that may never be 
available again. For these exceptional openings, STL requires BS or MS degrees in Aeronautical 
Engineering, Physics, Applied Math or Astronomy, with experience or training in these areas: 

MISSION ANALYSIS: Strong analytical ability and technical originality with broad background in 
flight mechanics, astronautics, missile guidance and mission performance. 

TRAJECTORY ANALYSIS: Familiarity with the use of digital computation, analytically inclined, with 
background in space mechanics. 

ASTRODYNAMICS: Theoretical background in celestial mechanics, orbit determination and/or re­
lated fields of math, physics or astronomy. 

GUIDANCE ANALYSIS: Familiarity with techniques for missile guidance and experience in orbital 
mechanics, random processes and statistics. 

SCIENTIFIC PROGRAMMING: Background in high speed digital computers. Will assist in the solution 
of problems arising in missile and space vehicle engineering, with responsibility for direction, pro­
gramming, debugging and analysis of computer solutions. 

ACT NOW! Forward your resume immediately to R. J. Brown, TRW Professional Placement, 
One Space Park, Department CA -5, Redondo Beach, California. TRW is an equal opportunity 
employer. 

TRW SPACE TECHNOLOGY LABORATORIES 
THOMPSON RAMO WOOLDRIDGE INC. 

Circle No. 31 on Readers Service Card 
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NEW PATENTS 
RAYMOND R. SKOLNICK 

Reg. Patent Agent 

Ford Inst. Co., Div. of Sperry Rand 
Corp., Long Island City 1, New York 

The following is a compilation 
of patents pertaining to computer 
and associated equipment from the 
"Official Gazette of the U. S. Pat­
ent Office," dates of issue as indio· 
cated. Each entry consists of patent 
number / inventor(s) / assignee / 
invention. Printed copies of pat­
ents may be obtained from the U. S. 
Commissioner of Patents, Washing 
ton 25, D. C., at a. cost of 25 cents 
each. 

March 2, 1965 
3,171,894 / ~Iaxime G. Kaufman, Camp 

Springs, Md. and Francis X. Downey. 
Annandale, Va. / U.S.A. as represented 
by Secretary of the ~avy I Data Trans­
mission System. 

3,17 1,970 I Wallace J. Dunnet, Fayville 
and .\lvin G. Lemack, 'Vest Roxbury, 
Mass. I Sylvania Electric Products, Inc. 
I ~fagnetic Logic Device. 

3,171,972 / John R. Wilkinson, Allendale, 
N. J. I Sperry Rand Corp. I Clocking of 
Logic Circuits. 

3,171,980 I Ralph 1- Colao, White Plains 
and Paul M. Levy, ~ew Rochelle, ~. Y. 
I General Precision, Inc. I Dynamic 
Memory Circuit. 

3,172,086 I Frank S. Wendt, Princeton, 
N. J. I RCA I Cryoelectric ~lemory Em­
ploying a Conductive Sense Plane. 

3,172,088 / Robert D. Kodis, Brookline 
and Sadia S. Guterman, Boston, Mass. I 
Di I An Controls, Inc. I Drive Circuit 
For Magnetic Core ~lemory. 

3,172,090 I Charles R. Fisher, Jr., Pitts­
ford, N. Y. I General Dynamics Corp. 
Magnetic Data Handling System. 

March 9, 1965 
3,173,126 I Jacob Rabinow, Takoma Park 

and Arthur W. Holt, Silver Spring, Md. 
I by mesme assignments to Control 
Data Corp. I Reading Machine With 
Core Matrix. 

3,173,129 / Robert M. Hayes, Sherman 
Oaks and Joseph E. Stalder, Manhattan 
Beach, Calif. / The Magnavox Co. I 
Card Processing System. 

3,173,130 I Terrell N. Lowry, Boonton, 
N. J. / Bell Telephone Labs., Inc. / 
Memory Circuit. 

3,173,132 / Andrew H. Bobeck, Chatham, 
N. J. / Bell Telephone Labs, Inc. / Mag­
netic Memory Circuits. 

March 16, 1965 
3,171,106 / Roger A.' Urban, St. Paul, 

Minn. / Sperry Rand Corp. / Shift 
Register Employing Rows of Flip Flops 
Having Serial Input and Output but 
with Parallel Shifting 'Between Rows. 

3,174,133 / Irvin A. Kunzman, Jr., Norris­
town and Wallace B. Jakacki, Chalfont, 

Subminiature 

I LLUMI NATE D 
PUSH BUTTON 

SWITCHES 
and matching 

Indica"t"or Lights 

DIALCO Switches and Indicator Lights provide al­
most limitless applications-are flexible in ar­
rangement-economical in price-and feature 
high reliability. 
Switches are the silent, momentary type-requir­
ing 24 oz. (approx.) operating force. Contact 
arrangements are: S.P.S.T., normally open or 
normally closed; S.P.D.T. two circuit (one normally 
open, one normally closed). Ratings: 3 amps, 125V 
A.C.; 3 amps, 30V D.C. (non-inductive). The switch 
is competely enclosed and independent of the 
lamp circuit. The light source is the T-B~ incan­
descent lamp, available in voltages from 1.35 to 
28V. Units are made for single hole (keyed) mount­
ing in panels up to 3/16" thick and mount from 
back of panel in 1/2" clearance hole. Switch 
forms for dry circuits are also available. 
Other features include: 1/2" or 3/4" interchange­
able caps, round or square, rotatable or non· 
rotatable, in a choice of 7 color combinations. 
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Pa. /Leeds and ~orthrup Co. I Actua­
tion of On-Off Outputs From Electronic 
Digital Computer Device. 

3,174,135 / HanS-Joachim Dreyer, Korntal, 
Rolf Basten, Stuttgart-Zuffenbausen and 
Gottfried Porst, Stuttgart-Weil im Dorf, 
Germany / International Standard Elec­
tric Corp. / Program Controlled Elec­
tronic Data Processing System. 

3,174,136 I Jacques Georges Lucien Han­
nicq, Bagnolet and Yves-Jean Francois 
Brette, Sevres, France I Compagnie des 
Machines Bull (Societe Anonyme), 
Paris, France I Apparatus for Coordi­
nating the Operations of Various Sec­
tions of Data Processing Systems. 

3,174,137 / Moiz B. Khambaty, Cambridge 
and Walter Strohmeier, Newton High­
lands, Mass. / Honeywell Inc. I Elec­
tric Gating Apparatus. 

3,174,138 I Thomas J. Matcovich, Abing­
ton and William E. Flannery, Norris­
t{)wn, Pa. / Sperry Rand Corp. / Mem­
ory Elements Using Variable Axis 
Anisotropic Magnetic Thin Film. 

March 23, 1965 
3,175,197 / Raymond E. Miller, Yorktown 

Heights and John Paul Roth, Ossining, 
N. Y. / IBM / Inhibitor Logic Arrays. 

3,175,201 / John C. Slonszewski, Katonah, 
N. Y. / IBM I Magnetic Storage Ele­
ments. 

3,175,202 I John 1- King, Great Neck, 
N. Y. I Sperry Rand Corp. / Core Mem­
ory Apparatus. 

3,175,203 / William O. Rice, Los Angeles, 
Calif. I by mesme assignments to Con­
trol Data Corp. / Magnetic Cor~ Driv­
ing System. 

3,175,204 I Duncan N. MacDonald, Arca­
dia, Calif. I Burroughs Corp. / Mag­
netic Card Random Access Memory. 

March 30, 1965 
3,176,275 / Maurice Woolmer Gribble, 

Romiley, Stockport and Ronald Naylor, 
Cheadle Hulme, Cheadle, England / 
Ferranti, Ltd., Lancashire, England / 
Information Storage Devices. 

3,176,276 /' Donald O. Smith, Lexington, 
Mass. I M.I.T., Cambridge, Mass. I Mag­
netic Domain-Wall Storage and Logic. 

3,176,277 / Robert S. Weisz, Pacific Pali­
sades, Salvadore J. Zuccaro, Santa Mon­
ica and Mario Semeraro, Sherman Oaks, 
Calif. / Ampex Corp. I Nondestructive 
Readout Memory. 

3,176,280 I Charles R. Fisher, Jr., ,Pitts­
ford, N. Y. I General Dynamics Corp. / 

. Data Handling System. 
3,176,281 / Robert E. Pattison, San Jose, 

Calif. / IBM / Portable Memory for 
Data Processing Machine. 

3,176,287 / Charles R. Fisher, Jr., Pittsford, 
N. Y. I General Dynamics Corp. / Data 
Handling System. 
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Your existing 
IBM 1401 computer programs 

will run without change 
on IBM SYSTEM/360. 

Look at these remarkable test results! 

Appl ication 

Freight reconciliation 
Matrix inversion 

COBOL compile 
FORTRAN compile & go 
Cash distribution 

Manufacturing: 
production program 
I nventory analysis 
Tax reporting 
Inventory update 

Emulators - special hardware 
devices we ha ve developed-enable 
SYSTEM/360 to use your existing 
computer programs without 
costly reprogramming. 

We invited customers to bring 
their 1401 programs to us and 
test them on a SYSTEM/360. 

And they came-more than 125 
of them - from as far away as 
Sweden. 

They came with card programs 
and tape programs ... with pay­
roll programs and inventory pro­
grams ... with COBOL and FORTRAN 
programs ... with scientific and 
m~thematical problems. They 
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1401 Time SYSTEM/360 Time How much faster? 

9.4 minutes 4.5 minutes 2.0 times faster 
9.5 minutes 3.2 minutes 2.9 times faster 

22.0 minutes 5.1 minutes 4.3 times faster 
28.0 minutes 6.5 minutes 4.3 times faster 
20.0 minutes 7.9 minutes 2.5 times faster 

42.0 minutes 18.0 minutes 2.3 times faster 
45.0 minutes 15.3 minutes 2.9 times faster 

1.8 minutes 0.8 minutes 2.2 times faster 
37.0 minutes 16.1 minutes 2.3 times faster 

came with programs they had 
written, programs they had been 
using successfully on IBM 1401 
systems. 

We ran all these programs on 
SYSTEM/360 without changing 
any of them. 

And they ran faster-sometimes 
three times faster ... sometimes 
four times faster .... sometimes 
only 20 % faster-but, on the av­
erage, about twice as fast. 

Programs that are written for 
IBM 1620, 1410, 1460, 1440 and all 
7000 series computers also will 
work on SYSTEM/360 as long as 
you choose to use them. 

IBM. 

Eventually, you will want to 
reprogranl to take full advantage 
of SYSTEM/360 speed and versa­
tility. But you don't have to do it 
right away. You can convert a 
program at a time, any time you 
choose. 

SYSTEM/360 is ready to start 
working for you the day it moves 
in. It's ready to go like 65 right 
now-1965-with your 1960 pro­
grams. 

Imagine what great things it 
will do when you reprogram! 

SYSTEM/360-The Computer 
with a Future. 
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5000 POINTS PER SECOND 

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

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

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

EXTREMELY FLEXIBLE SYSTEM The flexibility of the 
film reading system in two respects should be emphasized. First, 
almost any format of data on film can be read, with appropriate 
modifications to the basic computer program. This includes 
data represented in the form of lines, graphs (e.g., radar pulses), 
points, and other similar forms of data. Second, almost any 
type of desired output may be obtained once the basic data is 
obtained from. the film. Forms of output which are available 
include the following: 

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

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

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

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

SYSTEM APPLICATIONS 

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

(ii) Tracking and analysis of obj ects for which motion pic­
tures are available (e.g" missile tracking studies) 

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

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

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

(vi) Character recognition 

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

INFORMATION 
INTERNATIONAL 
INCORPORATED 
200 SIXTH ST., CAMBRIDGE, MASS. 
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here it is! 

who's who in the computer field -'63/'64 
A new comprehensive edition of the WHO'S WHO IN THE COMPUTER FIELD is available. This is the first edition in 
over five years. All entries are complete and accurate as of January, 1963. This' handsome, clothbound book is 
the standard biographical reference on over 5000 leaders In computer applications/ design/ education/ logic/ 
mathematics/ marketing/ programming/ systems analysis 

This is the answer book for such questions as: 
Where did he get his degree? 
How do you spell his nameI 
What is his home address? 
Where is he working? 
What is his job title? 
What are his interests in the computer field? 
What papers has he given? 
What books has he written or edited? 
To what societies does he belong? 
In what year was he born? 

Regular price: $24.95. Price to subscribers to Computers and Automation: 
$18.75. Full refund within ten days if not completely satisfied with the 
usefulness of this volume. To order your copy, send a check or purchase 
order to: 

Who's Who in the Computer Field, Attn: Order Section 
815 Washington Street, Newtonville 60, Mass. 





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

Adage, Inc., 292 Main St., Cambridge, Mass. 02142 / 
Page 8 / Fuller & Smith & Ross Inc. 

Addison-Wesley Publishing Co., Reading, Mass. / Page 
67 / L. K. Frank Co. 

American Telephone & Telegraph Co., 195 Broadway, 
New York 17, N. Y. / Page 2 / N. W. Ayer & Son 

Ampex Corporation, 401 Broadway, Redwood City, 
Calif. / Pages 40, 41 / Cunningham & Walsh Inc. 

Benson-Lehner Corp., 14761 Califa St., Van Nuys, 
Calif. / Page 79 / Leonard Daniels Advertising 

Brandon Applied Systems, Inc., 30 E. 42 st., New York, 
N. Y. 10017 / Page 13 / -

Bryant Computer Products, 850 Ladd Rd., Wailed Lake, 
Mich. 48088 / Page 26 / Watkins, Rogers, Inc. 

California Computer Products, Anaheim, Calif. / Page 
10 / Advertisers Production Agency 

Career Center, 770 Lexington Ave., New York, N. Y. 
10021 / Page 80/ Mohr & Co., Inc. 

Computer Design, Baker Ave., West Concord, Mass. / 
Page 46 / -

Computers and Automation, 815 Washington St., New­
tonville, Mass. 02160 / Page 70 / -

Computron Inc., 122 Calvary St., Waltham, Mass. / 
Page 4 / Tech/Reps 

Control Data Corp., 8100 34th Ave. So., Minneapolis 
20, Minn. / Page 35 / Erwin Wasey, Inc. 

Control Technology, Inc., a subsidiary of Milgo Elec­
tronic Corp., Long Beach, Calif. / Page 29 / 
McClellan Associates, Inc. 

Cycle Equipment Co., 17480 Shelburne Way, Los Gatos, 
Calif. / Page 66 / Benet Hanau & Associates 

Dialight Corp., 60 Stewart Ave., Brooklyn, N. Y. 11237 
/ Page 73 / H. J. Gold Co. 

Digi-Data Corp., 4315 Baltimore Ave., Bladensburg, 
Md. / Page 48 / -

Digital Equipment Corp., Maynard, Mass. 01754 / Page 
6 / The Rumrill Co., Inc. 

Drexel Dynamics Corp., Horsham, Pa. / Page 64 / 
Benn Associates 

Forms, Inc., Willow Grove, Pa. / Page 43 / Elkman 
Advertising Co., Inc. 

Honeywell Electronic Data Processing Div., 151 Need­
ham St., Newton, Mass. / Page 47 / Allied Advertis­
ing Agency Inc. 

Information International, Inc., 200 Sixth St., Cambridge, 
Mass. 02142 / Page 75 / -

International Business Machines Corp., Data Processing 
Div., White Plains, N. Y. / Page 74 / Marsteller Inc. 

International Data Corp., P. O. Box 1, Newtonville, 
Mass. 02160 / Pages 38, 39 / -

Itek Corporation, 10 Maguire Rd., Lexington 73, Mass. 
/ Page 16 / Allied Advertising Agency Inc. 

Kleinschmidt, Div. of SCM Corp., Lake Cook Rd., Deer­
field, Ill. / Page 44 / Batten, Barton, Durstine & 
Osborn, Inc. 

Library of Computer and Information Sciences, 59 Fourth 
Ave., New York 11, N. Y. / Pages 14, 15/­

Memorex Corporation, 1180 Shulman Ave., Santa Clara, 
Calif. / Page 2A / Hal Lawrence Inc. 
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Milgo Electronic Corp., 7620 N. W. 36th Ave., Miami, 
Fla. 33147 / Page 28 / McClellan Associates, Inc. 

National Cash Register Co., Main & K sts., Dayton 9, 
Ohio / Page 71 / McCann-Erickson, Inc. 

Navy Marine Engineering Laboratory, Annapolis, Md. 
21402 / Page 65 / GLM Associates, Inc. 

L. A. Pearl Co., 801 Second Ave., New York, N. Y. 
10017 / Page 66 / -

Systems Engineering Laboratories, Inc., P.O. Box 9004, 
Ft. Lauderdale, Fla. / Pages 36, 37 / Tech Ad 
Service 

Texas Instruments Inc., P. O. Box 5474, Dallas, Tex. 
75222 / Page 25 / McCarty Company/Rice, Inc. 

TRW/Space Technology Laboratories, One Space Park, 
Redondo Beach, Calif. / Page 72 / Fuller & Smith 
& Ross Inc. 

Univac, Div. of Sperry Rand, 1290 Avenue of the Ameri­
cas, New York, N. Y. 10019 / Page 77 / Daniel and 
Charles, Inc. Advertising 

Wolf Research and Development Corp., P. O. Box 36W, 
Baker Ave., W. Concord, Mass. 01781 / Page 3 / 
de Garmo-Boston, Inc. 

Wyle Laboratories, 339 So. Isis Ave., Inglewood, Calif. 
/ Page 31 / Norman Rose & Associates 

C&A CLASSIFIED COLUMN 

Use economical C&A Classified Ads to buy or 
sell your computer and data proceSSing equip­
ment, to offer services to the industry, to 
offer new business opportunities, to seek new 
positions or to fill job vacancies, etc. 

Rates for Classified Ads: 909 per word 
minimum, 20 words. First line all capitals 
- no charge. 

Blind Ads: Box Numbers acceptable at $4.00 
additional to cover costs of handling and post­
age. 

Send copy to: Computers and Automation, 815 
Washington Street, Newtonville, Mass. 02160. 
Telephone: 617-332-5453. 

Deadline for Classified Ads is the 10th of the 
month preceding issue. 

7070 CARD/TAPE SYSTEM FOR 
SALE: 5K, five 729 II's. January 
1966 delivery. Write Box 103, 
Computers and Automation, 815 
Washington Street, Newtonville, 
Mass. 02160. 
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There is a great deal of difference 
in digital plotting when you con­
sider the dramatic ad van tages 
found only in Benson-Lehner's 
new 30 - inch DRAFTOMATIC 
System. 

1. Dual density (200 and 556 
bpi) tape handling capability 

2. High speed (300 steps/sec.) 
3. High resolution (.005inches) 
4. Modular construction 
5. Wide range of flexibility 
6. Compatible with all digital 

computers 
7. On-line/off-line operation 
8. Capital outlay is drastically 

reduced 
9. 120 ft. paper roll capability* 

o 30 inch plotting paper is available 
with any desired pre-printed grid, 
or, . if more economical, 12 - inch 
plotting paper can also be used. 

Many computer sub-routines are 
available in our library for your 
use. Programming assistance is 
readily available. 

Our warranty service is backed by 
the nation's largest field service 
organization specializing in com­
puter-graphiC! equipment. 

DIGITAL 
PLOTTING 

Is 

The 

Difference 
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COMPUTER PROFESSIONALS 

OPPORTUNITY ONE: ATTEND IFIP CONGRESS 65 at the NEW YORK HILTON, 6th Avenue and 53rd Street 

Make a point to join 5000 engineers and scientists at the largest international meeting ever held in the 
information sciences. You'll get a rarely-available international 'view of information-processing sciences 
and technology and, even more important, be able to meet and exchange ideas with the men and com­
panies in the forefront of this work. 

OPPORTUNITY TWO: ATTEND THE CAREER CENTER, CITY SQUIRE MOTOR INN, 51 st Street and Broadway 

And make a point to register now to meet top representatives of many of the companies attending IFIP, who 
are also sponsoring employers of the Career Center. They have immediate, pressing and crucial openings 
to fill, and may be able to offer you greater challenge and opportunity and a better future and income in the 
information-processing industry. - One phone call can put you in touch with them and start the entir.e 
process of registration, review of your qualifications, and interviews with mutually interested employers. All 
the while, you remain totally anonymous, identified only by a code number. - Career Center will arrange 
interview appointments at a time convenient for you during IFIP. In addition, your qualifications will also 
be distributed (anonymously, again) to other members of our national network of employer-sponsors who 
may not be attending IFIP. - The Career Center is not an employment agency, and there are never any fees 
or charges of any kind. 

NOTE: If YOU are not planning to attend I FI p, 
YOU can still contact these Career Center spon­
soring employers. Forward YOur resume to Carccr 
Center, 770 Lexington Avenue, New York, N. Y. 
10021, for processing. Your anonymity is assurcd. 
Interviews with employers who express Interc>1 
in your experience and background will thcn be 
arranged in an area convenient 10 your city. 

PHONE TODAY PLAZA 9-1085 / OR WRITE CAREER CENTER, 770 LEXINGTON AVE., NEW YORK, N. Y. 10021 
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