














































OPTICAL RECOGNITION 

J}i N AMERICAN STANDARD for optical character rec­
ognition covering numeric font and printing specifications 
is being developed. Progress on this project was reported 
bv Brian \IV. Pollard, chairman of the American Stand­
a;·ds Association Subcommittee on Character Recognition 
Standards (X3-1). The Subcommittee's schedule for com­
pletion of its work is the end of 1961 and it will submit a 
recommendation for an American standard to the ASA 
in carly 1962. 

The Character Recognition Standards Subcommittee is 
concerned with developing printed character sets - a nu­
meric or alpha-numeric font - that can be read or recog­
nized by the average person without special knowledge or 
prior instructon. The character sets also must be capable 
of being recognized, identified, and utilized by data proc­
essing systems. 

In developing methods of reading such a font by ma­
chine, the Subcommittee is concentrating on the "optical 
method." In this method, a character is scanned by a beam 
of light and �t�h�~� reflected light, whose intensity varies, is 
detected by a light-sensitive device and converted into 
electrical wave shapes. These waveforms, in turn, are an­
alyzed and converted into signals appropriate to the data 
processor. 

In exploring optical character recognition, Subcommittee 
'X3-1 has three task groups in action to determine: a suit­
able font or fonts; printing requirements and printer capa­
bilities; format and applications. A total of 48 represent a-

tives from 18 companies are active in this work. 
The data processing industry - because of its youth and 

its amazing rate of growth - probably has one of the most 
difficult standardization problems of any of the technologi­
cal industries. There is no firmly established hard core of 
practice and experience from which standards may be de­
rived. Standards, therefore, must evolve concurrently with 
the development of techniques and with the determination, 
by practical experience, of what the user of data processing 
equipment desires. 

As in many areas of data processing, the principal prob­
lem in character recognition is not the technical "how" 
but the economic "how." To determine the economic "how," 
it is essential not only to explore the best techniques for 
today but to develop techniques which will lead to the 
best methods in the future. In attempting to determine 
standards, great care must be taken not to burden one part 
of the total system so heavily that it becomes uneconomic. 
For example, it would be possible to specify type standards 
so loosely that virtually every known printing mechanism 
could achieve these standards, but the cost of a reliable 
reader would almost certainly be impractically high. On 
the other hand, type standards could be set so high that 
it would not be difficult to design a low-price reader. In 
such a case, however, very precise and expensive printing 
mechanisms would be required. To evolve a satisfactory 
standard, detailed analyses must be made so that the re­
sulting standard will permit adequate performance - reli-

li NDIVIDUALS INVOLVED in the 
X3-1 work are listed below. Names of 
the chairmen and secretaries of the 
subcommittee and the three task 
groups and the scope of each of these 
bodies are included. 
X3-1 CHARACTER RECOGNITION 
Chairman: Mr. Brian Pollard 

Burroughs Corporation 
Secretary: Mr. George L. Fischer, Jr., 

Farrington Electronics, 
Inc. 

Scope: Input and output media 
to data processing systems 
for interchange of infor­
mation between data proc­
essing and associated 
equipment. 

Briggs Associates, Inc.; 
Brooks Lyman, Pitney­
Bowes, Inc; G. M. Miller, 
General Electric Com­
pany; W. L. Poland, Rem­
ington Rand Univac; Ber­
nard Radack, Department 
of Defense; F. J. Rex, 
United Shoe Machinery 
Corp.; A. A. Sargent, 
Moore Business Forms, 
Inc.; I. M. Sheaffer, Jr., 
Burroughs Corporation; H. 
F. Sherwood, Touche, 
Ross, Bailey & Smart; 
\lVilliam Smith, UARCO, 
Inc.; R. A. Wallace, Ra­
dio Corp. of America. 

X3-1 TASK GRP. 2, PRINTING 
Chairman: Mr. A. M. Angel, 

National Cash Reg. Co. 
Secretary: Mr. A. A. Sargent, 

Moore Business Forms 
Scope: Tabulation of printer data, 

determination of means of 
copying samples for eval­
uation and discussion, es­
tablishment of printing ca­
pabilities and parameters 
of applicable printing de­
vices in conjunction with 
transfer media and ma­
chine techniques. 

X3-1 TASK GROUP 3 
APPLICATIONS AND FORMAT 
Chairman: . Mr. H. Sherwood, Touche, 

Members: C. \V. Allen, IBM Corpo­
ration; A. M. Angel, Na­
tional Cash Register Co.; 
C. T. Deere, Addresso­
graph-Multigraph; R. W. 
Green, Standard Register 
Company; C. C. Heasly, 
Jr., Farrington Electronics, 
Inc.; G. A. Hedden, Jr., 
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X3-1 TASK GROUP 1 
FONT DEVELOPMENT 
Chairman: Mr. I. M. Sheaffer, Jr., 

Burroughs' Corporation 
Secretary: Mr. F. C. Schiller, 

National Cash Register 
Company 

Scope: Font Development, meas­
urements, specifications 
and terminology. 

Ross, Bailey & Smart 
Secretary: Mr. Frederick J. Rex, 

United Shoe Machinery 
Corporation 

Scope: Statement of retail re­
quirements and priorities; 
evaluation of other appli­
cations for similarity and 
differences; identifications 
of various types of format. 
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TYPE FONTS FOR 
OPTICAL CHARACTER RECOGNITION 

123Y-Sb7890 
1234567890 
12a~5b~890 
1231;567890 
L2345b1890 
.L23 .lr56 78CJO 
123l;5b789D 
123'tSblSgO 

In working toward standardizing on a single type font, 
Farrington, IBM, NCR, RCA, Remington Rand, Burroughs 
and General Electric have submitted the existing and pro­
posed fonts shown above. Each font is presented in its 
actual size. 

ability, general appropriateness of characteristics, speed­
at minimum cost. 

Studies being made by Subcommittee X3-1 will result in 
basic concepts which will permit the development of over­
all Optical Character Recognition systems which are well­
balanced; that is, they will not demand excessive standards 
of performance from anyone unit in the system. 
criteria established 
Criteria for beginning design on a numeric-symbol font 
were established at an X3-1 meeting held in San Francisco 
on February 14 and 15. Application areas have been ex­
panded from two (retail and government) to nine. The 
seven added are B.nance, transportation, utilities, manufac­
turing, insurance, petroleum, and communications. A de­
cision has been made to use the following criteria in the 
design of character shapes: 

(a) Characters will be constructed on a 5 by 9 grid . 
(b) Characters will have uniform width. 
(c) Characters will have strong right edges. 
(d) Characters will contain a minimum of serifs and non-

critical radii. . 
(e) They will be usable with 10 per inch printing. 
(f) They will be restricted to two sizes and in proportion.' 
(g) Abstract symbols will be unaltered by 180 0 rotation 

and will not resemble alphabetical characters. 
(h) Strokes of each character will be uniform and critical 

horizontal and vertical strokes will not occur in 
adjacent matrix rows or columns. 

Discussing the full implication of standardization in the 
field of character recognition, Subcommittee Chairman PoL 
lard explained, "By developing standards, the data process­
ing industry will have a base from which to develop the 
wide range of equipment needed to meet the requirements 
of the users. At a time of critical technical manpower 
shortage, the industry will avoid unnecessary duplication of 
effort in the determination of basic parameters and con­
cepts. By standardization, it will be possible for equipment 
manufactured . by the various companies to communicate 
with one' another. Technical' progress will be speeded up 
and there will be less likelihood of equipment being made 
obsolete by major changes in basic concepts. Thus, by ade­
quate industry-wide planning for accepted standards, we 
could look to a steady and economic evolution of the requi­
site data processing systems." 

The American Standards Association data processing 
standardization programs are sponsored by the Data Proc­
essing Group (DPG) of the Office Equipment Manufactur­
ers Institute. Actively engaged in industry standardization 
activities, the Data' Processing Group - composed of 22 
member companies in tlie data processing industry - de­
votes itself to the dissemination of non-competitive informa­
tion on new or improved methods and equipment. 
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OPTICAL SCANNING 
[L~l~\[Q) 

by VIN WENTWORTH, 
Farrington Electronics, Inc. 

p 
~ Y THE END of 1961 electronic character recog-
nition will have become a key tool in the accounting pro­
cedures of many major utility companies. 

The experience of Atlantic City Electric Company, Ari­
zona Public Service Company, New York Telephone Com­
pany and Ohio Bell Telephone Company, first to adopt 
scanning as an integral part of their data processing ma­
chinery, has led five more large utility companies to order 
the installation of Farrington Optical Scanners this year. 

The new lessees are: Detroit Edison, Commonwealth 
Edison of Chicago, Cleveland Electric Company, Southern 
California Edison and Consumer Power Company of Jack­
son, Michigan. 

Another major market to be breached in the coming 
months is the insurance industry. To speed the handling 
of premium stubs in much the same manner as utility bill 
stubs are processed, Mutual Benefit Life Insurance Com­
pany, Newark, New Jersey, St. Paul Fire and Marine In­
surance Company, Northwestern Mutual Life Insurance 
Company, Milwaukee, Wisconsin., Mutual Life Insurance 
Company of New York and the Franklin Life Insurance 
Company, Chicago, Illinois, will receive early delivery of 
the Farrington equipment. 

Some of these firms will obtain advanced models able to 
read agents' identifications, commission rates, due rates 
and other statistical information codes in addition to policy 
numbers and amounts due. 

This impressve roster, however, represents only a scratch­
ing of the surface. It is my firm belief that in the foresee­
able future the production facilities of morc than ten major 
electronics manufacturers will be requircd to meet the op­
tical scanning needs of American industry. 

The state of the art of character sensing has progressed 
to the point where we can safely decIa)"(~ that the automa­
tion loop can now be closed. Optical scanning is a practi­
cal reality. 

So much has been written and said on the subject of 
theoretical optical character recognition that it is important 
to emphasize that the techniques used in Farrington Optical 
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Scanners were first tried out in the secure confines of the 
laboratory before being put to the test in field installations. 
Field experience has enabled us to improve some aspects 
of these tcchniques and forced us to discard others. How­
ever, it has been conclusively proved that the basic tech­
niques wc started with ten years ago were sound. They 
have stood up under the wear and tear of daily use. 

how does optical scanning work? 
vVhcn a document is presented to the scanner (see fig. 

1) the image of a numeric or alphabetic character on the 
document is illuminated. The optical system picks up the 
image and projects it upon a disc, which is rotating at a 
speed of 10,000 RPM. 

PHOTOMULTIPLIER 

Fig. 
Tf PHOTOMULTIPLIER 1 

LAMP 

/jb/ 
" ~<o~"" INVOICE CARD AT THE 
~ . READING STATION 

The radial slits in the disc allow .only a portion of the 
character to get through to the fixed plate at anyone time. 
This fixed plate, in turn, can contain one or more slits which 
allow only a segment of the image, or light energy, to bom­
bard the photoelectric cell which converts the light seg­
ments into electronic pulses. 

The motion of the document or the sweep of the optics 
and the rotation of the disc gives us two directions in order 
to scan the entire character, the entire word, and the 
length of the line of information. 

The problem of character recognition is not merely the 
problem of character shape identification. Were this true, 
many of the character recognition schemes advanced in 
the past might have been practical. 

Shape recognition is only part of the problem. It must 
be taken into account that typewriters, adding machines, 
cash registers, bookkeeping machines, etc., are not notably 
precise in their rendition of intended character shapes. 
Highspeed printers often sacrifice legibility for rate of out­
put. 

All computers users - in any industry - are trying to 
minimize their input problem, either by using input de­
vices which produce input media as close to the point of ori­
gin as possible (i.e. gasoline station credit card imprinters) or 
by creating output documents which may later be used in 
the input process - so-called "turnaround" documents, pre­
pared by highspeed business machines. 

The common oil company card features an embossed ac­
count number. When a credit purchase is made, the service 
station attendant places the card in his imprinter. The 
stiff top copy which he sends to company headquarters, 
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because of the arrangement of the carbon paper, bears the 
account number impression on the reverse side as well as on 
its face. It is found that this reverse impression is far more 
legible than the other, and the optical scanners in the oil 
industry are adjusted to read from a mirror reflection, to 
compensate for the characters being turned around. The 
scanners accept the invoice as a punch card, and make the 
holes which render the document ready for sorting into the 
file of the customer whose account number it bears. 

improvement coming 
We plan soon to make a vast improvement in this process 
by placing in . the hands of the service station operators a 
new-type imprinter; one which will register the amount of 
the sale as well as customer identification, making the entire 
billing process fully automatic. 

National Biscuit Company compiles its daily sales re­
ports on 450 regionally-dispersed adding machines. In its 
effort to achieve automated accounting, Nabisco first con­
sidered outfitting each of these adding machines with ac­
cessory "add-punch" devices. The individual machines, it 
was planned, would produce punched tape, to be rushed 
to the computer system in .New. York for consolidation. 

There was one substantial obstacle: cost. It would have 
meant an outlay of $1,500 per adding machine, or 
$675,000 in all, to activate this program. 

Instead, a Farrington scanner reads the original adding 
machine sales report for a small fraction of this amount, at 
the New York office. 

The "turnaround" application is especially appropriate 
to the utility companies. Though each installation may 
vary in some small respect, in substance bill stubs are 
scanned and the amount and customer identification con­
verted into punch card or punched tape form. The term 
"turnaround" characterizes the process in which the original 
bill - or at least the stub - which goes out for payment 
and returns to the company for data processing. 

Selfchek numeric type is widely employed in connection 
with optical scanning, and a special alphabetic type font has 
been designed for use with the new page reading equip­
ment now coming on the market (see companion piece, 
"Letters, Symbols, Punction Read.") 

Selfchek is a Farrington development aimed at over­
coming the problems engendered by the poor quality of 
much business machine printing. Selfchek type font was 
not designed to make scanning possible. 

Selfchek type face has the ability to do two things. First, 
to improve the readability of characters over a wide range 
of variation and, secondly, to take care of the borderline 
cases in which a character is unrecognizable. Without 
proper safeguard in this 'second instance the possibility ex­
ists that the scanning equipment could mistake one character 
for another. 

Thus this special type font, economically installable in 
existing business machinery, is designed so that at least two 
of the strokes making up a particular character must change 
before it can become another character. (See fig. 2) 

123Lt5 
blB90 

Fig. 
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Fig. 3 

selfchek in action 
A good example is seen in the shape of the Selfchek 

figure "5." It is should somehow be filled in with an extra 
stroke in the lower left area it would appear to the human 
eye as a "6." However, the Farrington scanner knows that 
a Selfchek "6" has no stroke across the top of the character. 
Similarly, should the "5" acquire what appeared to be 
a vertical stroke in the upper right hand corner, the scan­
ner would recognize it as a faulty "5" rather that as a "9," 
because the Selfchek "9" has no stroke across the bottom. 
There are at least two stroke differences between all ten 
characters in the numeric set. 

Selfchek is actually a bar code built into the character 
set. The bars, shown dark in the center (see fig. 3) are the 
portions of the character that the scanner is really inter­
ested in to recognize the "S." 

In designing Selfchek two thing were done: the charac­
ters were spread out, so they would occupy as much charac­
ter space as possible, helping to prevent smudging in case 
of heavy printing; secondly, the strokes were made as bold 
as possible to compensate for light printing when it oc­
curs. The range of print quality can be appreciated by the 
fact that printers in some of our field installations produce 

newest scanner 

LETTERS, SYMBOLS, 

PUNCTUATION READ 
F ARRINGTON has introduced the world's first alpha­
numeric optical scanner capable of reading entire pages 
of typewritten copy. The new device was demonstrated 
late in January at a seminar for Government data proc­
essing experts in Washington, D.C. 

Fully transistorized, it is the first commercial adapta­
tion of a scanner originally developed for the Air Force. 
The first two production models are consigned to TIME, 
Inc., to speed subscription fulfillment. 

This Farrington page reader scans ordinary business 
documents at the rate of 240 characters per second, con­
verting raw information into punched p~aper tape form. 
When modified to accommodate magnetic tape, the oper­
ating speed increases to 300 characters per second. 

The machine reads letters of the alphabet, numerals, 
common punctuation marks and symbols. While the par­
ticular model demonstrated was limited to reading upper­
case letters, company officials stressed the capacity of the 
page reader to handle a wide variety of input without 
change in its basic design. Know-how exists to cause the 
advanced Optical Scanner to put Russian or Chinese into 
business machine language if desired. The page reader in 
its present form is especially appropriate to the handling of 
insurance policy applications. 

The Air Force employment of the page reader was in 
the area of communications, and the technique of sending 
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stroke widths varying as much as 5 to 1. 
While Selfchek is readily available for typewriters, add­

ing machines, embossers, tabulators, cash registers and 
highspeed printers, there are cases where completely suc­
cessful performance has been achieved without it. First 
National City Bank of New York with three optical scan­
ners reading the serial numbers of redeemed Travelers' 
Checks, continues to print the check numbers in a standard 
manner with an old gothic type font. The scanner has 
proved capable of recognizing the different numerals with 
a high degree of accuracy despite folding, crumpling or 
overstamping of the checks themselves. 

When the character set is expanded beyond the numerics 
obviously the strokes or shape functions to be sensed must 
become more subtle. In an alphabetic program, features 
such as sloping lines, curved lines, descending and as­
cending strokes are used. 

Strokes like these are quite powerful because they oc­
cur in more than one character. Some strokes, however, 
are useful simply to separate one pair of characters. For 
example, the tail on the capital "Q" is unique. The logic to 
identify this must be present, but it serves only to distin­
guish it from the capital "0." 

It is perhaps apparent that the white areas contain a 
great deal of information. Occasionally it becomes useful 
to work from the white area. A prime instance would be 
in the distinguishing of a figure "S" from a capital "B." 

For this reason, Farrington's specially developed alpha­
betic type font, a modified financial gothic, has proved it­
self markedly useful. The distinguishing feature becomes 
the ratio of the enclosed white areas. 

No area measurement would be reliable over the impres­
sion range, but the ratio is reliable. This feature points up 
the great flexibility of our stroke anaylsis techniques. 

CIRCLE 100 ON READER CARD 

and routine messages through scanning equipment is soon 
to be applied commercially. 

The Farrington company plans development of an auto­
mated sales, inventory and customer accounting system. 
It is designed to take over the routine paperwork of the 
store's accounting department to the point where the en­
tries made by the salesclerk on the floor will be electroni­
cally processed from that point on. 

The salesperson writes on a triplicate sales check the 
description of the item purchased - "1 shirt ... $5.95" 
- imprints the customer's name and account number with 
a portable imprinter, imprints the total amount of the 
sale with the cash register and makes a simple check mark 
if the purchase is to be gift wrapped, sent by airmail, etc. 
Manual paperwork stops there. 

The sales check becomes a tabulatillg punch card, 
punched by an optical scanner. By ten o'dock the fol1ow­
ing morning the store manager. has before him a complete 
report of the day's business, including cash over and short, 
sales clerks' commissions and total receipts, charge or cash. 
Customer accounts are automatically hrought up to date. 

CIRCLE 101 ON READER CARD 
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%'1. TLANTIC CITY Electric Company, serving a fast­
growing area of 377 communities in the southern third of 
New Jersey for more than 75 years, faces an immediate 
future in which the needs of many new customers will com­
bine with the expanding use of electric power by the 231,-
900 homes and businesses already connected. 

A key link in the super-efficient handling of 12,000 cus­
tomer accounts per day is a Farrington Optical Scanner 
9DPl. 

Optical scanning is typical of the various processes by 
which manual accounting is being cut to the minimum, with 
consequent improvement in speed, reliability and economy 
of time and space. Literally reading the bill stubs submitted 
with each payment, the Farrington "eye" accomplishes work 
previollsly done by eight tapewriter operators in 1/20 the 
time. This includes everything, from adjustment of the 
machine to the preparation of the bill stubs for scanning. 
There is a single operator, and the entire scanning depart­
ment is easily contained in a glass-walled enclosure no 
larger than the average bedroom. 

As for reliability, there is no problem whatsoever with 

the eye itself. Roughly 2 percent of the stubs placed in the 
scanner land in the "unreadable" pocket, but this is due 
either to faulty printing or mutilation of the stub by the 
customer. A quick adjustment of the optical scanner often 
results in the acceptance of these stubs on a second or third 
pass. It never has made an error. 

A description of our present customer accounting cycle 
most naturally begins with the visit of the meter reader 
to the meter box and his notation of the kilowatt hours con-
sumed. . 

When his meter book is forwarded to the Data Processing 
Center his entries are transcribed onto a punched paper 
tape and fed into the main frame of the RCA 501 com­
puter. 

Simultaneously the computer is receiving the other data 
from which it will distill the information to be placed on 
the bill. This data is contained on two separate reels of 
magnetic tape. 

First is what we term the "master file" reel. (Each reel 
covers 12,000 customer accounts, and these 12,000 cus­
tomers' bills will be rendered and mailed on the same day 
each month.) In the master file are the customers' names 
and addresses (both service address and billing address if 
they differ) and account numbers. Additionally the master 
file reel contains a record of the previous meter readings, 
the so-called "meter constant," statistical information to aid 
in market study and any customers' back balances. 

Each "master file" reel is, of course, brought up to date 
before entering the computer, to take account of change­
of-address, etc. 

On the second magnetic tape reel is the record of re­
cent payments, in which the Farrington optical scanner 
plays its part, having been busy processing the bill stubs 
which have come into the Center in a daily How as a re­
sult of complete or partial payment made to one of the 
company's twelve district offices. 

In other words, after receiving the information on the 
paper tape reel (meter readings) and the two magnetic 
tape reels the computer is prepared to produce a third 
magnetic tape reel in which will be contained all the in­
formation reqnired for billing - full identification of the ac­
count, the period covered, electricity consumed and 
amount due. 

Cash stubs and payments are received by the cashiers 
in the 12 District offices. Here the stubs are batched in 
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by GEORGE W. VOGLER, data processing manager 

Atlantic City Electric Co. 
____________________ ~ __ • ____ B~_. ____ __ 

groups of 200 and an adding machine tape prepared for 
each batch. 

This tape serves two purposes; first, the total of all of a 
day's tapes are used to balance the office cash drawer; 
second, the individual tapes serve as batch controls when 
the stubs reach the EDP. In the meantime the District 
Offices have deposited the payments in local banks and 
have prepared a daily cash transmittal report which serves 
as the overall cash control in EDP. 

Upon reaching the EDP by company messenger the 
batched stubs go to the Farrington Optical Scanner along 
with the adding machine controls tapes. It should be noted 
that no change in District Office procedure was required 
to accommodate the new scanning system, because this 
phase of the application follows the standard operating 
procedures previously established. 

Having loaded the sanner with a fresh reel of seven-

level paper punch tape, the operator sees the dials of the 
accumulator set back to zero and selects a batch of bill 
stubs, placing them in the magazine of the scanner and 
pressing the button which activates the mechanism. One 
by one, but at a rate of 100 per minute, the stubs whip 
past the oscillating mirror reHecting the image of the 
digits to be read into the lens. The stubs may contain up 
to 22 digits, including the account number, the check-num­
ber and the amount of the bill. 

Those stubs which are immediately read by the ma­
chine are channelled into one slot while the pertinent in 
formation they contain is punched into the tape and the 
accumulator registers the amount of the payments. 
unreadable stubs 
The scanner may scrltinize a stub up to a dozen times be­
fore deciding it is unreadable, and this is done with light­
ning speed - unreadable stubs pass into the special pocket 
where the operator may examine them personally. No 
punching of the paper tape occurs, until the scanner has 
decided a stub is readable. 

Looking at a rejected stub the operator can usually de­
termine if it is "salvagable" and capable of passing suc­
cessfully through the scanner. Data of poor quality is often 
accepted on subsequent scans at an increased scan rate. 
Sometimes a few strokes with a common eraser will suc­
ceed in obliterating extraneous markings which have inter­
fered with the scanning; occassionally digit which has been 
slighted by the highspeed printer can be rendered more 
legible by judicious touching up with a pencil. And while 
the eventuality is remote in the extreme, should the op­
erator err and, for example, substitute an "8" for a "3," 
the scanner would preceive the discrepancy and refuse to 
accept the altered stub. 

This perspicacity is built-in. Utilizing the Luhn method 
of number checking in which an extra digit is added to each 
account number by the computer, the scanner knows in­
stantly when any tampering, intentional or otherwise, has 
taken place. 

Management is pleased with the new automated ac­
counting system on many counts. Accuracy, speed and re­
liability, elimination of waste motion and needless expense 
are obvious advantages. Perhaps, however, the factor of 
better control of bill preparation is the most significant, 
and in this area the optical scanner has carved a wide niche 
for itself. 
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typed, printer data read 

IBM's 

OPTICAL READER 

PROVIDES 

DIRECT ENTRY 

IBM's 1418 optical character reader, introduced last 
September, is the first to be linked directly to a computer 
system. The solid-state 1418 reads conventionally typed 
and printed business information from paper or card docu­
ments and automatically translates the data into machine 
language for direct entry into an IBM 1401 computer. 

With an IBM 1418 optical reader connected to a 1401 
computer, a complete data processing cycle is possible for 
the first time. Notices, coupons, bills, and other auto­
matically-printed forms can be sent to customers and re­
turned for direct entry through the 1418 into a 1401 sys­
tem without any intermediate conversion steps. 

In its wide range of uses, the optical character reader 
can handle input documents of various sizes and thick­
nesses. The standard machine reads documents anywhere 
from ,5;~" to 8~4" wide by 2%" to 2%/1 high. Their thick­
ness can vary from that of bond paper to regular IBM 
card stock. Punched cards and continuous-card forms, 
most premium notices, imprinted charge slips, coupons, 
telephone bills and tax notices-among others-are within 
these dimensions. Some special orders have been accepted 
for 1418 machines reading other size documents. 

Possibly the most significant feature of the IBM optical 
reader is its ability to read <Cnormal" numbers rather than 
specially designed figures which require highly controlled 
conditions of printing. The 1418 reads numbers printed 
up to ten characters to the inch in a standard IBM type 
used by 407, 408 or 409 accounting machines, the 1403 
printer or an electric typewriter. It can also read numbers 
in the elongated 407 type style-commonly used by 
credit. card imprinters. In addition, the machine can be 
equipped to read vertical markings made with ordinary 
pencil or dark inks to represent specific information. 

The 1418 reads at rates up to 480 characters a second 
from as many as 400 documents a mintue. The basic 
unit contains one optical reading station, which reads a 
single type style from any line on the document. A sec­
ond reading station or a mark-reading station can be 
added to scan a second line. With two reading stations, 
the 1418 can read any two lines-either in the same or 
different type styles-in one pass of a document through 
the machine. In place of a second read station, a mark­
reading station can be installed to read pencil or ink 
marks from the document. 

As documents feed into the 1418, they are separated 
and aligned, one at a time. Each form then feeds individ­
ually onto a revolving drum, where it is held flat by a 
vacuum. As the drum revolves, the complete surface of 
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the form passes under a lens system. The characteristics 
by which each number is recognized are contained within 
the solid-state circuitry of the reader. The light image of 
a character is converted into electrical impulses which 
are compared and matched with internal logic patterns. 
Numerical characters are individually recognized in this 
way and transferred one at a time to the magnetic core 
memory of the 1401 computer for processing. 

Once in storage, the data from the typed or printed 
forms is processed and the results produced as punched 
cards, magnetic tape or printed reports by the 1401. 
The documents from which the information was read are 
fed into appropriate sorter pockets in the 1418. While the 
1418 is reading, the 1401 can perform independent opera­
tions, such as magnetic tape to printer functions, thus 
making the computer available for other vital operations 
during the optical reading procedure. 

The 1418 reader can be used with any magnetic tape 
model of the 1401, including a tape system with high­
capacity RAMAC storage. It is available in two models­
Model 1 with three sorter pockets and Model 2 with 
thirteen pockets. When not in use with the 1401, the 
Model 2 reader can be used for independent optical sort­
ing of printed forms and cards. 

Initial deliveries of the IBM 1418 are scheduled to 
begin in the first quarter of next year. It will be in­
stall able in the plant or on a 1401 in the user's office. The 
Model 1 unit rents for $2,600 a month and sells for $120,-
300. The monthly rental for the 1418 Model 2 is $2,900, 
with a purchase price of $133,800. An optical reader adapter 
feature for the 1401 rents for $100 a month and sells for 
$3,7,!)O. A second read station rents for $125 a m.onth and 
sells for $5,450. The monthly rental for a mark-reading sta­
tion is $125, with a purchase price of $5,950. 

The 1418 is designed for a wide range of uses in many 
industries where the high-speed direct processing of 
printed source and re-circulating documents can mean 
greatly increased speed and efficiency. Typical areas and 
applieations where the IBM optical character reader of­
fers great economies in time and costs are: airlines, in 
passengers revenue accounting; retail credit applications; 
in compensation, registration, licensing and tax operations 
of state and local governments; finance, where installment 
loan aecounts can be handled directly; motor freight reven­
ue aeeounting, insurance, in handling premium and claims 
payments; and in public utility customer accounting and 
meter reading work. Orders for the 1418 have been placed 
by finns or oganizations in each of these fields. 

CIRCLE 102 ON READER CARD 

IBM engineer inspects 1418 reading station. 
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conventional approach 

OPTICAL 

CHARACTER 

READING 

AT NCR 

HE GREAT POTENTIAL of optical character reading 
lies in providing faster, more efficient and more complete 
data processing. This new principle should enable busi­
nesses to capitalize further on their investments in con­
ventional cash register, accounting and adding machine 
systems. 

Data processing systems, with their ability to digest 
large volumes of data at high speeds, require such infor­
mation to be fed to them in machine language. To date, 
this has meant that information, usually in printed form, 
has had to be converted to machine language before it 
could be fed to the data processor. Conversion from the 
human to a machine has in many cases so increased the cost 
of the total system that the resulting processing efficiencies 
have not been warranted on a dollar-and-cents basis. Op­
tical character reading represents a dramatic break­
through in solving the problem of converting or translating 
human readable language to machine language. 

NCR believes that utilization of present equipment is 
of vital importance if the potential economies promised 
by optical reading techniques are to be realized. An op­
tical reading system, if it is to be practical for other than 
the applications where print quality can be carefully con­
trolled, must be able to read print provided by existing busi­
ness machines. 

NCR's basic objective in its optical reading program dic­
tated that the scanner be able to read figures printed by 
the company's conventional cash registers, accounting and 
adding machines. 

Basically, two approaches can be taken in designing 
optical reading equipment: 

1. Design and build a reader and specify the type and 
quality of printing that it must have in order to yield good 
performance. 

2. Dctcrmine the print quality that can reasonably be 
achieved with conventional machines and then design and 
build a reader capable of reading this print. 

NCR, to achieve its prime objective of providing a re­
liable and economical input from conventional business ma­
chines to data processing systems, chose the second ap­
proach. 

NCR has been building and servicing printing mechan­
isms for almost the entire period of the Company's 75-
year history. This fact, coupled with the company's ex­
tensive experience in the exacting magnetic ink printing 
techniques required in bank automation programs, has been 
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of immeasurable help in developing an optical reading sys­
tem designed from the ground up to best serve the user's 
needs. 

In exploring the many possible techniques for reading 
optically, NCR engineers adopted the tme direct character 
reading approach, because it permits the use of present 
business machines for printing. There would be no prob­
lem, as with some code techniques, in getting both ma­
chine and human language on the typewheels. 

The simplicity and the tolerance for relatively poor print 
of the code-reading techniques, however, could not be over­
looked. Yet NCR found that by changing only slightly the 
shape of conventionally printed Arabic characters, it would 
be possible to achieve the advantages of both techniques. 

A recognition system has now been developed by NCR 
based on optically reading a simple machine recognizable 
code. The code is uniquely different for each character, 
making possible complete self-checking. 

This code "within the characters" achieved the goal of 
combining two languages in one. The machine reads only 
a code while the human reads conventionally printed 
characters slightly stylized. 

The system has a remarkable tolerance for relatively 
poor printing. The rejection rate can be correspondingly 
lower because line width and print density, critical in some 
systems, have only a !llinimum effect on this recognition 
system. 

There are many other advantages to this approach. The 
machine can be simply constmcted. Because it is designed 
to read a code, it does not require the expensive electronic 
sophistication normally associated with direct character 
reading. 

It is a reliable system as well as being a compact unit. 
The techniques employed also provide another advantage, 
that of high speed. This is important because the reader 
will be communicating with other fast devices. It must 
be remembered that an optical reader is only a translating 
device. By itself it cannot provide the desired end-result 
reports. These come from the processing system, and the 
reader must be capable of communicating with such de­
vices. As in all automation, effective utilization can be 
attained only if the processing equipment can be operated 
at optimum speed. Otherwise, the advantages offered be­
come too' costly for justification. NCR's reader has an in­
stantaneous reading rate of approximately 11,000 charac­
ters per second. In actual practice, rates are slower than this 
because of the difficulty of moving paper documents at 
speeds permitting such fast reading. 

CIRCLE 103 ON READER CARD 

Cash register tape is inserted in NCR reader. 

DRTRMRTICN .. 

• 



THE COMPUTER 

AND THE SERVICES 

("'"';)1-
CONTR.OL DATA 01 0 CORPORATION 

~ 



The 1604 Computer 

In terms of dollar savings, field-proven performance, 
and associated computer services, you can't buy a better 
computer than the 1604. 

In. the first place, the 1604 Computer costs as much as 
$900,000 less than other computers in its class. It is 
also available on lease at a 40% dollar savings. Yet the 
1604 offers outstanding advantages, many of which are 
not even included in computers costing nearly twice the 
money. What are these outstanding features? 

The 1604 uses advanced, all-transistorized circuits 
and a magnetic core memory. All circuit modules are 
pluggable, and a high degree of circuit standardization 
is employed to facilitate ease of maintenance. For ex­
ample, only two power supply levels are used through­
out the 1604 Computer: +20v and -20v. 

The large magnetic core memory holds 32,768 words. 
The 1604 memory is controlled by a 2-phase timing 
system, each phase controlling one half the total mem­
ory. All odd numbered addresses refer to one half the 
memory, all even numbered addresses the other half. 
Thus, the memory cycles of the two halves overlap each 
other in the execution of a program. This results in an 
effective cycle time that is reduced to 3.2 microseconds 
when addresses of alternate memory banks are referred 

to. The average effective cycle time for random ad­
dresses is approximately 4.8 microseconds for a repre­
sentative program. 

The 1604 Computer has the advantage of a 48-bit 
word length for floating point and fixed point num­
bers. This 48-bit word length, of course, is a feature 
which provides a significant advantage over computers 
using only a 36-bit word length or less ... both in in­
creased accuracy as well as in the number of significant 
digits possible in the results. Still another advantage is 
the fact that two 24-bit instructions are combined in 
each 48-bit computer word. Thus, the number of mem­
ory references for instructions is halved, while at the 
same time the instruction capacity of the 1604 is doubled. 

The 1604 also offers the advantage of an integrated 
input-output system. It provides the facility for two 
modes of communication, in which an entire 48-bit word 
can be transmitted to or from the 1604 in 4.8 micro­
seconds. For normal transmission of data between the 
computer and peripheral devices, independent control is 
provided for the transfer of data. This is effected via 

. three 48-bit buffer input channels and three 48-bit buf­
fer output channels ... asynchronously with the main 
computer program. For high-speed communication, one 
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48-bit input transfer channel and one 48-bit output 
transfer channel are also standard features. This entire 
system of buffered input-output and high-speed transfer 
channels is an integral part of the computer logic, pro­
vided at no extra cost. In the 1604 Computer, no "black 
boxes" or additional peripheral devices are required to 
build up this capability. 

The 1604 provides the programmer with a powerful 
list of data processing and logical instructions. Other 
1604 programming features also of great value to the 
programmer are the 6 index registers, indirect address­
ing, program interrupt, external function, and the spe­
cial SEARCH and TRANSFER instructions. 

The operating speeds of the 1604 are extremely fast. 
Over 100,000 instructions can be executed by the I 604 
in one second. 

While these features of the 1604 are impressive, just :IS 

outstanding is the fact that the 1604 has already proven 
its performance capabilities on the job. In fact, it lUIs 

set a new high performance standard among large-sca/e 
computers. 

PERFORMANCE 
An advanced, large-scale computer, the 1604 has al­
ready been earning customer acceptance for over a 
year. For example, the first 1604 was delivered to the 
U. S. Naval Postgraduate School, Monterey, California, 
in January 1960 ... where it is being operated with an 
uptime of 98.5%. 

At the Postgraduate School, the 1604 is being used in 
the NANWEP project (Navy Numerical Weather Pre­
diction), for weather prediction for the Pacific Fleet, 
and for handling data processing for the Pacific Missile 
Range. In addition, students in nearly all curricula of 
the Postgraduate School receive course and laboratory 
work in the application and operation of the ] 604 and 
peripheral equipment. 

PROGRAM OF INDIVIDUALIZED 
COMPUTER SERVICES 
Not all the advantages of the 1604 Computer are re­
alized in its "hardware" features alone, however impres­
sive these are. In utilizing the computing power and 
capacity of the 1604, the customer can take advantage 
of Control Data's "Program of Individualized COI11-
,puter Services." Included in this Program is a wide 

scope of computer services designed specifically to 
benefit the individual customer ... the kind of services 
tailored to his particular requirements. 

Some of these services provide customer consultation, 
in which the customer is assisted in planning his system 
and in analyzing the applications required. Other serv­
ices help the customer in utilizing the computer by pro­
viding him with computer programs, simulators, and 
compilers ... as well as custom programming. In Con­
trol Data's classrooms, your personnel are trained in 
the use of programming systems, computer program­
ming, maintenance, and operation of the' 1604. Account 
servicing, in which customer assistance is continued after 
the computer has been installed, is also a part of this 
Program. Still other services include free computing 
time that enables the customer to debug programs prior 
to the installation of his computer. 

A large Ilumber of existing programs are immediately 
available to new users of the 1604. These include stand­
ard service library routines, debugging routines, mathe­
matical functions written in both fixed point and float­
ing point arithmetic, input-output packages, tape han­
dling routines, maintenance programs, assemblers, and 
SImulators. 

The Control Data FORTRAN I-II Compatible Com­
piler System is also supplied with the 1604. This System 
provides for the compilation and execution of programs 
written in FORTRAN I-II language. Run on the 1604 
Computer, the Compiler Program compiles at least 15 
times faster than those now being run on vacuum tube 
computers. Control Data's ALGOL Compiler is near­
ing completion and will soon be ready for 1604 users. 

Computer time is made available to customer program­
mer personnel in Control Data's powerful Computing 
Center. Here they can perform preliminary check-out of 
programs prior to the installation of their computer. In 
addition to the 1604, this Computing Center is equipped 
with the desk-size 160 Computer and a complete family 
of peripheral devices for both on-line and ofT-line opera­
tions. Customer programmers will also receive valuable 
assistance in the assembly, check-out, or timing of their 
programs. 

For users of the 1604 Computer, a CO-OP User's Or­
ganization exists as a means for coordinating the efforts 
of its members in achieving the maximul11 in computer 
utilization. Through this organization an exchange of 
mutually beneficial programming and operational infor­
mation is realized. In addition, the organization provides 
a medium for collecting and disseminating informa­
tion regarding equipment, techniques, and procedures. 



The 1604 
Computer 
and the 
Services 

In summary, the 1604 is an all-transis­
torized computer with many advanced 
features, a number of which are not to be 
found in other large-scale computers. 
The 1604 has been customer operated 
for over a year, during which time it has 
set a new high performance standard 
among large-scale computers. The 1604 
costs as much as $900,OaO less than 
other computers in its class; it is avail,­
able on lease at a 40% dollar savings. 

Control Data's "Program of Individual­
ized Computer Services" provides the 
kind of services tailored to the indi­
vidual customer's requirements. 

For further information about either the 
1604 Computer or the "Program of In­
dividualized Computer Services," con­
tact the Control Data representative in 
your area ... or write to: 

COMPUTER DIVISION OF 080 CONTROL DATA CORPORATION 
501 PARK AVENUE • MINNEAPOLIS 15, MINNESOTA 
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INCE THE CREATION of the Short Range Com­
mittee of CODASYL, the establishment of a common 
business oriented language has been a very controversial 
issue. The submission of the Short Range Committee re­
port, followed several months later by the distribution of 
the Government Printing Office report, Maintenance Com­
mittee action, and individual company statements, all have 
been milestones along the way. 

It is somewhat unfortunate that during the past year 
such a battle should have been waged both publicly and 
privately about a project which is generally accepted as 

the Sylvania view 

being very important to the computing industry. It is not 
surprising that after the initial enthusiasm, different manu­
facturers might have different views towards the COBOL 
effort. 

Those companies who were not involved in the original 
development can, of course, legitimately look at the early 
work done by their colleagues, and have a certain smug 
attitude of "I could have done it better." Similarly, those 
companies who created the original report and are still 
being represented by the same individuals, naturally have 
a certain technical ,pride of ownership that makes them 

'less than enthusiastic about complaints and criticism. Fur­
thermore, these companies have invested heavily in the 
implementation of COBOL, and made delivery commit­
ments to their customers on the basis that others were 
likewise acting in good faith, since that was certainly the 
basis on which the Short Range Committee was created. 
However, there are several cases in which individuals who 
were not involved in the original effort have taken the 
same attitude that the new companies have taken - name­
ly that "I could have done it better", and these individuals 
have convinced their superiors of this point. 

Finally, to add to all the other divergence of opinions, 
there are manufacturers who have invested heavily in 
developing English language data processing systems which 
are not COBOL; naturally these companies wish to change 
COBOL to make it as similar to their system as possible. 
In summary, it might be said that only a few companies 
(including Sylvania) have maintained a consistent com­
pany policy with regard to COBOL and its best interests. 

by JEAN E. SAMMET, 

Sylvania Electric Products 

What is perhaps more surprising than the divergence of 
opinion among the manufacturers is a similar problem 
among the users. There are some who feel that the most 
important characteristic of COBOL should be its com­
patibility across computers, and these users have publicly 
stated that they are willing to sacrifice object program ef­
ficiency for the overall benefits gained through the use of a 
common language. There is a different group of users­
primarily those with only one type of machine at present -
who are less concerned with the problem of compatibility, 
but are vitally interested in the establishment of as power­
ful a language as is possible. 

In addition to the differences of opinions indicated 
above, there is another type of divergence, and this cuts 
across both users and manufacturers. There is one group 
that feels that no language should be published until it is 
completely specified, and is guaranteed to produce the 
compatibility, power, and sophistication of language hoped 
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for in the COBOL effort. This group feels that neither 
users (nor manufacturers) can afford to write programs (or 
compilers) for a language that does not satisfy completely 
all of their goals. Unfortunately, the proponents of this 
view never mention anything about a time element - pre­
sumably they will take as long as necessary. The contrary 
view to this position is held by those who feel that a com­
mon business oriented language must be approached 
gradually and cannot be legislated into existence at some 
future point in time. It is technically impossible to write 
complete language specifications without implementing 
them; that is, feedback from the implementation is neces­
sary to point out ambiguities and to indicate features 
which are too impractical to implement. A similar type of 
feedback is needed from the users in order to insure 
maximum benefit from experience. 
results of "let's wait" 
The proponent of the "Let's wait until it is perfect" view 
would argue that this feedback should be obtained on a 
small scale and that vast sums of money should not be 
invested in an incomplete product. The difficulty with 
this viewpoint is twofold: One has to do with the concept 
of freezing, while the other has to do with the develop-

More Com.ments On 

COBOL 
ment of a large number of systems which are very similar 
but still differ. Any technical effort that has ever been 
made has had to be frozen by its designers before they 
were satisfied with it. To pursue an illusive goal of per­
fection seems foolhardy, since it may never be achieved 
or may be obsolete by the time it is. Technical people 
always have "good, bright ideas" as soon as the drawings 
have gone to the factory. Similarly, language designers 
have better ways to do things as soon as the implementa­
tion specifications have been frozen. Without a time scale 
and a specific budget (in this case representing the delivery 
dates and costs of the compilers), little more theoretical 
work can be done. 

One of the arguments against standardization is the fact 
that it stifles improvements. The point is legitimate, but not 
very applicable to the use of 4 or 5 different words to 
mean the same function. Nothing in the COBOL effort 
precludes individual users or manufacturers from developM 
ing new and better ways to do things. The significant fa:'ctor 
is that since the entire COBOL effort is somewhat in the 
nature of an experiment, it is undesirable to keep chang­
ing while the current method is still being tried. 
public, users misled? 
There are some people involved in the COBOL effort who 
truly feel that the general public and specific users are 
being mislead. These people feel that the users are being 
promised something which does not and cannot exist at 
this point in time. I would maintain very strongly that any 

33 



C(f))B©1!.. Commentary 

person who has taken the trouble to understand the full 
situation is not mislead. It is certainly true that COBOL 
has ambiguities in it; it fails to cope with some types of 
problems; and complete compatibility has not yet been 
achieved. However, as with any product, it is possible to 
obtain maximum or minimum benefit from it. The user 
has the choice of looking for the doughnut or for the hole. 
He can achieve machine compatibility - if this is his 
desire - with the possible sacrifice of some running time. 
efficiency. If the overall benefits of standardization are 
sufficiently important to him, the loss of machine time is 
a small price to pay. It is certainly possible for a user to 
write programs that cannot possibly run on more than 
one computer; however, it is equally possible for him to 
write programs that do run on more than one machine. 

By the time this paper apears, it is fairly certain that 
the same non-trivial COBOL program will have been used 
to obtain identical answers from radically different com~ 
puters, without changing anything in the program except 
the ENVIRONMENT DIVISION (which is incompatible 
by definition). Furthermore, this will undoubtedly have 
been achieved for several programs, thus providing that 
compatibility of a non-trivial level can be achieved. 

In any discussion of COBOL, people must keep in mind 
the distinct difference between the language and the com­
pilers which implement it. This distinction is perhaps only 
of theoretical interest to the user, but must nevertheless be 
kept in mind during any evaluation of COBOL. If an im­
plementor places a restriction on the language in his com­
piler, then, in general, the criticism or complaints should 
be leveled against the implementor rather than COBOL. 
However, in some isolated cases, there are ambiguitIes In 
COBOL which the implementor must resolve for himself 
in order to get a working system. 

One point which has caused some confusion because of 
inaccurate statements is the. type of compatibility under 
discussion. More specifically, the only items which were 
ever intended for reuse were the programs. Obviously 
data tapes cannot be interchanged unless they can phys­
ically be handled on more than one machine. Furthermore, 
this problem cannot be solved by programming, and was 
never intended to be handled within the scope of COBOL. 
some conclusions 
I feel very strongly that the achievement of a true com­
mon business oriented language is vital to users. I feel 
equally strongly that this can best be achieved by con­
verging gradually on the final product. The lack of com­
pletion of final and complete COBOL specifications is 
due primarily to certain companies and individuals who 
have refused to work from the present language and pre­
fer to "start all over". These persons and their companies 
have done a great disservice to the COBOL effort by re­
fusing to face the fact that the present specifications do 
exist, are being implemented, and are being used to write 
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NEni MONyt·~ IN DATAMATION 

Detailed coverage of the Western Joint Computer 
Conference (Ambassador Hotel, Los Angeles, May 
9, 10, 11) will be presented in a special section in 
next month's issue. An automated teaching project 
will get major feature treatment and a new series en­
titled "Computing Around the World" will begin. 
Many other feature articles and our not-so-usual de­
partments will round out DATAMATION in April. 

and run successful data processing problems. The fact 
that the specifications have some ambiguities and are not 
perfect hardly ·seems sufficient reason to throwaway a large 
amount of very good and useful work so that a "better" 
common language can be achieved. There is no proof 
whatsoever that starting over would yield any better 
results than those now existing. Sylvania (as well as sev­
eral other companies) has consistently taken the position 
that steady growth and improvement is essential, but that 
changes should only be made after careful consideration 
of the effect on the users whose programs would be invali­
dated, and the increased cost (indirectly borne by the 
user) caused by constantly having to revise compilers. 
Furthermore, changes based on personal taste should gen­
erally be disallowed, and "bright, new ideas" should be 
incorporated into the framework of the present language 
on a systematic basis. 

N one of the above remarks should be taken to mean 
that we oppose programs - on the contrary, we feel it is 
essential. However, we feel that there is a difference be­
tween ignoring what has been done previously because a 
better way of doing something has been found, and build­
ing on a system until sufficient time and experience has 
elapsed to make a brand new structure necessary. 

At a given point in time, the user who is primarily in­
terested in compatibility can achieve it by restricting his 
use of the full scope of COBOL to that which has been 
implemented for all of his equipment. The availability of 
"full COBOL" for each user is a function of how rapidly 
each manufacturer implements it. 

It is the firm opinion of the author that COBOL, will 
eventually prove to be a major step forward in the com­
puting industry. It is greatly hoped that those who now 
oppose COBOL - either actively or passively - will stop 
condemning it long enough to give it a chance to succeed. 

You Get Things Done Better 
By Seeing What's Happening 
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RECOMP 
by RICHARD F. MUSSON, 

Autonetics Div., North American Aviation 
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Jl HE GROWING FAMILY of RECOMP computers built 
and marketed by Autonetics Industrial Products stems from 
early experience gained in the field of digital computers 
by its corporate parent, North American Aviation, Inc. It 
was in 1949 that North American Aviation introduced 
NADAN, the first digital differential analyzer and first of 
the computers to feature a rotating disk instead of a con­
ventional magnetic drum memory. 

Experience of the Autonetics division with NADAN's 
solid state logic, printed circuits, and logic boards, and 
ensuing experimentation through the years, re9ulted in the 
1957 introduction of RECOMP II, the first solid state, 
medium-sized computer on the market. Recently evolved 
is the new RECOMP III. 

Success of the first entry by Autonetics into the com­
mercial field led to research on the second computer which 
would retain much of the power and performance similar 
to the RECOMP II - and with the added appeal of lower 
price. Features to keep, and features to modify, features to 
eliminate or initiate, had to be weighed and decided. 

End result was RECOMP III which leases for $1495 a 
month. At the same time, due to increases in production, 
Autonetics lowered the lease cost of RECOMP II to $2495 
per month. 

The identical disk memory was used in the new com­
puter, although the logic was made almost completely 
different from that of the RECOMP II. The design engi­
neers introduced multiple use of hardware wherever pos­
sible. 

Similarities of the new RECOMP III and the established 
RECOMP II are many. Coming from the same family, both 
have a magnetic disk memory which rotates at 3450 rpm, 
each has a memory of 4096 words, two B-word high-speed 
loops, with 40-bit word, and each word contains two com­
mands. Both are small and easily movable, requiring 115 
volts AC, single phase, and 3.5 amperes. 

Differences in the two computers point out basic pur­
poses in their design. Where RECOMP II has a 400-
character-per-second photoelectric tape reader, RECOMP 

m:COf.'lP II [!L III 9. FCS 

1. CLA 13. TOV 
10. FSQ 

2. CLS 14. TZE 
11. FST 
12. HTR 

3. ADD 15. STO 13. FAM 
4. SUB 16. STA 14. FSM 
.5. MPY 17. CTL 15. FDM 
6. DIV lB. CTV 16. FMM 
7. ALS 19. CFL 17. MPR 
B. ARS 20. FAD lB. PNC 
9. XAR 21. FSB 19. PNW 

10. EXT 22. FMP 20. PTC 
11. TMI 23. FDV 
12. TRA 24. FNM 

III has a 10-character-per-second mechanical reader using 
the Flexowriter as its standard input-output device. Input 
on RECOMP II can be performed additionally through a 
typewriter and through the keyboard console, and output 
through a 20-character-per-second punch. High-speed in­
put and output devices are optional with RECOMP III. 
(Both machines offer the optional F ACIT APE 150-char­
acter-per-second punch and 600-character-per-second rep.d­
er.) RECOMP II offers magnetic tape as an optional ac­
cessory. 

RECOMP III has programmed conversion and optional 
floating point. 

A major difference between Autonetics' computers lies 
in the structure of commands and codes. While RE­
COMP Ill's command list differs from that of RECOMP 
II, pmgramming ease has not been compromised in the 
command list for the new computer shown below. 

RECOMP III Programming advantages include an index 
register for the more routine use. Such commands as long 
left and right shifts increase the versatility of the programs 
and are invaluable in double-precision operation. RE­
COMP III commands that deal with the arithmetic regis­
ters, stich as Clear A to Plus 0, Change Sign of A, set A 
Positive, Complement A, and Round A, simplify any logi­
cal operation. 

RECOMP III uses a simplified and more limited control 
console in contrast to the extremely versatile RECOMP 
II console. 

RECOMP III will be supported by a standard library 
of subroutines, both fixed and floating point, an interpre­
tive program, and an assembly program, and plans include 
the early availability of a compiler. 
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21. PTW 5. LRS 
22. RDY 6. TLB Tra Low Bit 
23. RDZ 7. NOP 
24. SAX 
25. SQR B.ICH 

26. SQM 9.0CH 
27. TPL 
2B. TSB 10. CAZ +O~A 

29. TSC 
30. TSD 11. CSA -A~A 

31. TYC 12. SAP 1Al~A 
32. TYW 

13. CAR A~R 

14. CMA Complement 
rlECOf.1[l III 

15. RND ru:COf.11? II 

5. DSR (M) 1. SAC Shift & Count 
16. COM Compare 

1. ADM 
17. LDI 2. CFV 6. DVR (M) 2. HLT 

3. DIS 7. DVM 3. STR lB. STI 

4. DSL (M) B. FCA 4. LLS 19. TIX 
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COMPUTER CHARACTERISTICS CH'ART 
Supplementing the initial, well-received presentation 
of Charles W. Adams Associates' Computer Char­
acteristics Chart (see DATAMATION, pages 13-17, 
November/December, 1960) are the following new 
systems announced late last year. 

During 1961, the EDP chart will be published 
quarterly in March, June and September, and will 
include the first delivery date of each system, as 
well as minimum and maximum prices. 

For March distribution, data will be listed on 

three new computers: Remington Rand M-490, 
Univac 1107, and Autonetics Recomp Ill. 

The chart is being maderilvailable both as a pock­
etsized booklet with plastic cover and on 8% x 11" 
sheets, suitable for notebooks and wall mounting. 

All inquiries as well as subscriptions to the quar­
terly publication of the chart should be addressed 
to Charles W. Adams Associates, 142 The Great 
Road, Bedford, Mass. A yearly subscription costs $5. 
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SYSTEMS ANNOUNCED DURING AUGUST-NOVEMBER 1960 
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2A ~~~ __ ~~~ ____ ~~~ __ ~ __ ~ __ ~ __ ~ ______ ~ ____ ~~~~~~~~~~~~~ __ ~~~~ ______ ~ ____ _ 
SYLVANIA $67,000 v 16·321( core 37b 1 8", 4", SO 41 Mfl\'/C 64 1 100· 270 100 100 SOO v 0 v v 
9400 2000 1000 250 

Up to 64 input-output devices are available for each of the four independent input-output processors, thus per­
mitting a total of 256 devices to be on-line. A real-time channel allows priority program-interrupt and an in­
put-output rate of 250,000 characters per second. Random-access £Ie (42m to 158m average access) can be con­
nected to I/O processor. Magnetic tape features are scatter, gather and key-search. 

4A ~~ ______ ~~~ __________________ ~ __ ~~ ____________ ~ __ ~~~~~~ __________ ~~ ________ ~~ ____ _ 

RW 400 $50,0001 v SI( corel 26b 2 14",1 10", 62 91 r,'fl\'/C 241 2000 300 v v 900 \1 I/O \1 V 
A modular data system which employs concurre nt processing. Speeds, capacities and, costs above refer to a rep­
resentative system. The system can be small or greatly expanded by adding modules, those available being com­
puters, data buffers, tapes, drums, card readers, printers, display buffers, and peripheral buffers. Data buffers act 
as independent modules for tape control and sea rch. A complete set of on-line displays is also available, and a 
comprehensive interrupt and inter-module communication system is included. 2SA ~~ ________________________________________________________________________________________ ___ 

NCR 315 $8,500 v 2·401( core 2a 11 42", 6", 24·60 none 400 1000 100· 120 680· 32' I/O 
250 SOO 

A modular computer system with expandable in ternal memory capacity which can be used in decimal (3d word 
size) or alphanumeric format. The demand interrupt feature permits simultaneous operation of a number of 
peripheral units. Up to four magnetic character sorter-readers may be used for input while up to four printers 
and card punches may be used for output. Add time assumes a three-character field. 

26A ~~ ____ ~~~ ____ ~~~ ____ ~~~~~~ ____ ~ ______ ~ ____ ~ __ ~~~=-~=-______ ~ __ ~ ______ ~~ __ ___ 
IBM 1410 $8,000 v 10·401( core 1a 21 110",1 4.5", 7.2·62 2 R\'/C 20 800 500 250 600 15 \1 I/O v \1 

A variable-length instruction logic features a table-search command and 64 data-movement commands. The tape 
drives can be a combination of 7330 (7,200 characters per second), 729 II (15,000 or 41,662 characters per sec­
ond), or 729 IV (62,500 characters per second). Random access discs with a capacity of up to 100 million char­
acters and an average access of 500m are avail a ble. Add time assumes a five-character field. 

MAGNETIC LEDGER CARD SYSTEMS NOW INCLUDED 
30A 
BURR~OU~G~H~S--~$3-,S-75---\I---4~.8-1(-c-or-e---1a--3--7=77~",---~.10~",-------------------~10~0--------------------------------

251 (VRC) 
In this Visual Record Computer, magnetically-encoded ledger cards can be read through the machine at 180 cpm, 
and magne~ic ink-imprinted documents can be read into the core storage at up to 1,560 documents per minute. 
The add time for this variable-word length computer assumes two five-character fields. 

3SA ~~ ____ ~~~ ______ ~ ____ ~~~~~ __ ~ ______________________ ~~~~ __ =-______ ~ ____________ ~ __ ___ 
NCR 390 $1,850 \1 200 core 12d 4 11.3m 1.2m 15 400 15 110 I/O 

The magnetic ledger card stores data (about 200 characters) in magnetic tape strips on the back of the form while 
necessary printed information is on the front of the form. A programmable printer allows for any columnar ar­
rangement on multiple forms and reports. 

16 .~~~~ ____________ ~ ____________ ~ ____ ~ _____________________ ~~ __ ~ __ ~ __ ~ __ ~~ ________________ __ 

BENDIX G·20 63 \1 v I/O 
26 ~~ ____________________________________________ __ 

GENERAL 
ELECTRIC 225 

v 0 

28 ~~------~~----~-~~----~~--~~-~~--~---------~----~~=-~~--~------~~--~--------------
IBM 1401 
37 ~~ ______ ~~ ________________________________________________ -=~~~~~ __ ~ ______ ~~ ____ ~~ ____ _ 
IBM 1620 ~ I/O 
28,26A ~ ______________________________________________________________________________________________ ___ 

IBM 1401 Peripheral devices are available to read magnetic-ink characters at a rate of 950 per minute and to optically read 
IBM 1410 numeric characters at a rate of 480 per second from paper documents. 
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REELS IN 
--------:..::. 

With the revolutionary new Potter High Den­
sity Recording System, each reel of I-inch 
tape holds as much data as 11 reels 
recorded by the most widely used com­
puter tape system. 

For highly reliable computer applications, 
Potter High Density recording can give 
you data transfer rates of 360,000 alpha­
numeric characters per second or more, at 
densities to 1500 bits per inch on I-inch 
tape. Sixteen parallel channels can be 
accommodated on one-inch tape. Because 
Potter has made the information channels 
self-clocking, no separate clock channel is 
needed, and multichannel data can be read 
out in true parallel form, despite inter­
channel time displacement. 

In production units delivered by Potter, this 
dramatic new technique makes recording 
so reliable that in 40 hours of continuous 
operation,less than 2 seconds re-read time 
are required to recover information lost 
through transient error. Dropouts are fewer 
than 1 in 10

7 
at densities up to 1500 bits 

per inch. More than 20,000 passes of the 
tape can be made without losing informa­
tion or significantly increasing the dropout 
rate. - ",-

Tested and proven in computer systems, 
Potter High Density Recording is presently 
available in the Potter 906TI High Speed 
Digital Magnetic Tape Handler, and will be 
available in other Potter Tape Systems. 

Write today for details on how High Density 
Recording can be applied to your data 
handling problem. 

See us at the IRE - Booths 3405·3407 

POTTER INSTRUMENT COMPANY, INC. • SUNNYSIDE BOULEVARD, PLAINVIEW, NEW YORK 
(~~) CIRCLE 15 ON READER CARD 
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BURROUGHS ANNOUNCES uC::8~ 

,I, T WAS A LONG TIME COMING - but the Bur­
roughs Corporation B5000, that firm's first entry in 
the solid state computer field, promises to be an in­
teresting addition to the industry. 

Featuring an add time of three microseconds and 
a six microsecond memory cycle, a maximum system 
may include up to eight memory modules, each 
containing 4,096 49 bit words. 

processor 
One or two parallel, independent, solid stage processors 

may be installed. Each has a 1 megacycle clock rate with 
average add execution time of 3 microseconds. Processors 
operate on 49-bit words (48 bits plus parity bit) which 
may be interpreted in binary or alphanumeric form with 
common fixed-point and Roating-point number representa­
tion. Instruction format: 12-bit operators or addresses, 
packed 4 to a word, executed sequentially with unlimited 
indexing ability. Internal operaton is word and/or char­
acter oriented. 
memory 

One to eight high speed, coincident-current, magnetic 
. core-- hJOdules may be installed with read access time of 3 
1 microseconds and 6 microsecond memory cycle. There 

are 4096 49-bit words per module. Each memory module 
has its own access address register, permitting simultaneous 
access by processors or input/output control channels. 
input/output 
Bulk Storage 

One or two magnetic drums provide fast random ac­
cess bulk storage. One drum (capacity 32,768 49-bit words) 
is standard with one processor. A second independent 
drum may be added to a system. Read-write rate: 8.1 
microseconds per character .. 
Input Output Control Channels 

One to 4 independent input/ output control channels 
may be used. Any of these channels may interconnect 
any memory module and any input/output device. With 
4 channels in use, 4 input/output operations may. be per­
formed simultaneously with computation. 
Input Output Devices 

Magnetic Tape Transports: Up to 16 units may be in­
stalled. Operating speed: 66,660 or 24,000 characters 
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An interesting feature of the machine lies in the 
fact that two central processors may be employed 
simultaneously for what Burroughs calls "true paral­
lel processing." 

B5000 will rent from $13,500 to $50,000 a month. 
The sale price range is $540,000 to $2,000,000. A 
more detailed article on the B5000 will appear in 
an early issue of DATAMATION. 

per second, reading backward or forward at 120 inches 
per second. Rewind speed: 340 inches per second. Pack­
ing density: 555.5 or 200 chara~ter frames per inch. Reel 
capacity: approximately 24 million alphanumeric characters. 
Dual-gap read-write heads provide longitudinal and verti­
cal parity checking. Data may be either in single-frame 
alphanumeric or binary form. Tape and format are com­
pletely compatible and interchangeable with IBM Model 
729-11 and 720-IV Magnetic Tape Units. 

Printing: One or two 120-position wideline drum 
printers may be used. Printing rate: 650 lines per minute, 
double spaced; over 700 lines per minute, single spaced. 
Each accepts Burroughs Common Language, binary-coded 
alphanumeric information from any input/output channel 
into a 120-position buffer. Each has an immediate access 
print cycle. The print drum contains 64 characters per 
position. Spacing: 10 characters per inch horizontally; 6 
or 8 lines per inch vertically. 

Card Readers: A maximum of 2 may be used. 800 per 
minute or 200 per minute models available. Both are 
serial card readers with photo-electric sensing. Both models 
utilize an immediate access clutch and read data in either 
standard punched card or binary form. Read circuitry is 
automatically monitored and invalid character recognition is 
provided. 

Card Punch: One parallel card punch may be used. 
Speed: 100 cards per minute. 

Operator-System Communication: One keyboard and 
one message printer are provided. Keyboard permits entry 
of control and directive information to the system. Char­
acter-at-a-time printer prints instructions to the operator 
and replies to program status inquiries. Printing rate: 600 
characters per minute. All 64 characters of Burrollghs 
Common Language code can be printed. 
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If you're going to buy 
~(Q)M~QJJu~~ time, it will 
pay you to use the best . .. 
Here's how to put the efficient new IBM 7090 
computer to work for you • . . at less cost than 
you may have thought possible. 
You can rent a new IBM 7090 computer with lOon-line tape 
drives, and two data channels in a new Data Processing 
Center* in Cambridge, Massachusetts ... at a $450 hourly 
rate. Prime shift rate is $550 hourly. (Special rates for 
university level non-sponsored research.) 

Note that the rental rate is comparable to that being 
asked for the "old" IBM 709 and 704. Yet the new 7090 is 
five and six times faster. Processing can be accomplished in 
a fraction of the time. 

You will find the savings considerable. 
In addition to the 7090, the following services are pro­

vided without charge: 

1. Equipment operation by experienced personnel. 

2. Up to date utility systems and consultation services. 

3. Cards, paper, magnetic tape supplied free. 

4. Programming assistance for converting programs 
to the 7090. 

5. Use of extensive program library. 

6. Mail service - work requests accompanied 
by programs received by mail will be carried out and 
returned as specified. 

Here's all you do: for full details on the new IBM 7090 
Data Processing Center, (the only one of its kind in New 
England) just write: 

*The Data Processing Center is operated jointly with the Smithsonian Institute. 

;- li r1 V; . (.=1 [ "~.~. : /!l/!il!;/]!}J!l!ll!!!foaU ~ 
60 GARDEN STREET, CAMBRIDGE, MASSACHUSETTS - PHONE: UNiversity 4·7090 
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How to get the most from 
the a~rull ~@®@ 
CSI's staff of programming and operational person­
nel, with extensive experience on the IBM 704 and 
709 computers, will insure your efficient use of 
this Data Processing Center. 

Complete programming assistance is available through Com­
puter Services, Inc., parent company of Computime ... 
whether the problem is modifying an existing program for 
use with the 7090; re-programming; or formulating and 

programming of new applications. 

CSI specializes in the design, analysis, evaluation, and 
programming of digital data processing and control systems. 

Whatever your data processing problem, chances are 
excellent that CSl's complete range of services can ease your 
burden - and save you time and money: 

DATA PROCESSING SERVICES 
Systems Analysis, Programming, Operation: CSl's Data Pro-

cessing Division provides complete analysis from formu­
lation and programming to data preparation and compu­
tation. In addition to the new Cambridge Computer 
Center, CSI operates a fully staffed and equipped data 
processing center at its Englewood, N. J. facility. 

SYSTEMS ENGINEERING 
Special Purpose Equipment and Prototype Development: 
CSI can meet your needs for development and production 
of special purpose equipment with any or all of these services: 
systems analysis and design, logic and circuit design, proto­
type development and manufacturing. 

FOR COMPLETE INFORMATION on CSI's complete range of 
da ta processing services, write: 

, :....",:~~'~,,%\(;,/(;;o:l,~1~'i@.%J1:~:->~'~','" """to< ~ 

~ ~~i·'\i COM PUT E R 
.... ·:.f.·d~~.$"'~"':;;;:~·:~.:::;;:.j 5 E R V ICE 5 INC . 

25 HONECK STREET, ENGLEWOOD, NEW JERSEY - Phone: LOwell 8-0662 
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programming notes 
SAMS--CONTROL DATA'S SATELLITE AUTOMONITOR SYSTEM. SAMS is a master 
program designed to be a communication and control network between 
computers and peripheral devices, the computer operator, the programmer, 
and the machine time accountant. 

SAMS normally can run multi-job groups without operator help or 
intervention. However, when an operator assist is required, SAMS will 
request aid via the console typewriter. SAMS is designed to be independent 
of other systems programs such as assemblers, compilers, and debugging 
aids; it provides, instead, "hooks" which make integration of many of these 
subroutines into a sophisticated system relatively simple. 

SAMS is a buffered three-phase automonitor system for maximum machine 
efficiency with minimum operator attention. No tape changes are necessary 
when a Control Data 160 Computer is connected as a satellite to the 
Model 1604 Computer, including even off-line card to tape and tape 
to print operations. 

SAMS provides the computer user with: 

• A means of exchanging ihformation efficiently between the main 
computer and satellite computers; 

• A versatile method of communicating between and monitoring the use of 
the main computer and its peripheral equipments with a minimum of 
programmer responsibility. 

• A coordination program for batching debugging and/or production jobs, 
assemblies with the CODAP assembler, and compilations with ALGOL, 
FORTRAN and other advanced compilers; 

• A means of interrogating and interpreting all interrupts; incidental 
to this is the ability to interrupt one job for another of higher 
priority with subsequent satisfactory completion of all tasks; 

• Routines that load an extensive variety of data card formats, 
including FORTRAN input data; 

• Complete machine accounting with features insuring job runs within 
stipulated time limits and jobs producing reasonable amounts of data. 

Using SAMS, a typical job goes from punched cards onto magnetic tape via 
the Control Data 160 Computer. The information is written on magnetic 
tape mounted on one of the handlers shared by both computers. Control is 
taken automatically by the 1604 Computer when this information is needed, 
and the operation goes through three phases: input translation, 
execution, and output translation. The Satellite Computer controls the 
print out or punches cards from the magnetic tape, or both. In special 
instances the 1604 may take the data directly from the card reader, 
or drive the printer. Work loads between the computers are shared so that 
both are processing concurrently and idle time is minimized. 

COMPUTER DIVISION OF (. CONTROL DATA CORPORATION 
501 PAR K AV E N U E, MIN N E A POll S 1 5, MIN N E SO TA 
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Important application 

CO'NTROLLED 
RECORDER 

calls upon the computer logic to produce a magnetic tape 
which is an electronic recording of all the specifications of 
the part. This tape is placed on the tape input unit of the 
4020 Microfilm Recorder. As the tape is run, the 4020 
makes multi-view mechanical drawings of the part in a 
fraction of a second. Once the engineering specifications 
are placed in the computer, the 4020 can produce draw­
ings of any view or cross-section of the part in three 
dimensions. 

After the drawing has been completed by the 4020, it 

~IJ: N WHAT HAS TO BE REGARDED as one of the most 
important application combinations to be announced. in 
months, General Dynamics/Electronics, Information Tech­
nology Division (formerly Stromberg-Carlson), recently took 
the wraps off a concept which may have the affect of mak­
ing draftsmen look nervously over their shoulders. 

The 4020 microfilm recorder, manufactured by the San 
Diego firm is using a mathematical code supplied by a· 
computer to draw with electron beams, lines, curves, 
symbols and dimensions necessary to make detailed, multi­
view drawings. 

is taken to the design engineer and the parts programmer. 
These men ascertain whether the part meets all of the re­
quirements they have set forth for it. Once the drawing is 
approved, the same computer code that produced it is 
used, by means of a Numerical Tool Post Processor, to 
produce a magnetic tape that will operate an automatically 
programmed tool. This tape then goes to the tool where 
it is used to produce the part. Finally the finished part 
can be compareQ to the S-C 4020 drawing for inspection 
purposes. 

The ability to produce a mechanical drawing directly 
from a computer code is only part of the story, however. 
The same code can be used to produce tapes which will 
operate production equipment. 

One of the firm's top engineers, E. F. Myers, would not 
'elaborate on the possible effect this development might 
have on the overall drafting picture. He admitted that the 
surface had only been scratched in respect to the possible 
number of applications which might be spawned. But he 
said that such fields as structural architecture might never 
be vulnerable to this datamated approach. 

The specific application which was demonstrated in­
volved the design and production of industrial parts. Key 
to the operaton is a program language called APT (Auto­
matically Programmed Tool), a numerical code developed 
to control machine tools. 

The sequence of events in a typical situation would 
begin when the design engineer decides the kinds of part 
needed and the specifications for it. A parts programmer, 
using APT, then enters contour and specification data into 
the computer. 

The 4020 can now produce wiring diagrams, layout 
work and other processes' requiring' calculations. And it is 
now capable of producing complex logic circuit diagrams. 

The 4020 records information on 35-mm microfilm. 

The computer stores in its memory all of the engineer­
ing specifications of the part. The 4020 Post Processor 

Printing is accomplised by photographing displays on the 
face of a Charactron Shaped Beam Tube, the heart of the 
microfilm printer. In other words, impulses from the 
magnetic tape pass through the printer's electronic circuitry, 
appearing as TV -like displays on the tube. 
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AFFILIATION 

WITH . '( I ' '\ .... 1:'.,. '~ 
•. , "' .... '-_._j.J J. 

I') 
t./N DECEMBER 16, in New York 

City, the Joint Users Group held its 
third meeting at which the following 
resolution on affiliation with the As­
sociation for Computing Machinery 
was unanimously adopted: 

vVhereas the objectives of the Joint 
Users Group can be effectively 
achieved through a working relation­
ship of the Joint Users Group within 
the ACM, and 

Whereas such an affiliation is in 
the interest of unity in the computing 
profession, and 

Whereas the individual users groups 
include a great many ACM members 

March 1961 

among their membership, still these 
constituent groups cannot impose 
ACM membership on their individual 
'members, 

Be it resolved that the Joint Users 
Group wishes to accept the ACM in­
vitation to organize with the struc­
ture of the ACM, providing 

That ACM membership of the in­
dividual members of the constituent 
users groups is not required, and 

That suitable acess to ACM publi­
cations, working committees, and 
meeting programs is provided. 

At the meeting, the committee on 
by-laws presented a set of by-laws 
which was provisionally approved, 
subject to study in view of the af­
filiation quesiton. An affiliation Com­
mittee was re-appointed to resolve 
this question possibly before the next 
meeting of JUG which will take place 
at the Ambassador Hotel, Los An­
geles, on May 8. 

At the New York meeting, Jerry 
, Koory, of SHARE and SDC, the pro­

visional chairman and prime organizer 

of the JUG, stepped back in favor 
of the election of the following exec­
utive board: W. A. Smith, Jr. (POOL, 
Lehigh University), chairman; Harry 
Cantrell (SHARE, G.E.), vice-chair­
man; D. B. Houghton (UNIVAC 
Users Assoc., Westinghouse), Secre­
tary; Zyg Jelinski (RUG, Autonetics), 
member; M. H. Perstein (SHARE, 
SDC), member. 

The JUG Communications Com­
mittee presented a report on Cobol, 
and Herb Bright, Chairman of the 
X-3 Committee on Data Processing of 
the American Standards Association, 
clarified the nature of ASA comput­
ing standards activity. 

Present at the meeting were repre­
sentatives of member groups who had 
previously met in August at Milwau­
kee, where they had decided that 
the JUG organization be formed, and 
where they had received an invita­
tion from the ACM to have the JUG 
organize within the ACM. A first 
meeting had been held in San Fran­
cisco in May, last year. 
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Nothing is lost in the translation with Benson­

Lehner's new Machine Language Translator. What is 

gained, however, with this new solid-state instrument 

is the ability to translate machine languages. The 

Translator will automatically convert data in 

one digital code or form to, 1) output in another 

digital code or form, or 2) to a signal suitable for 

input into any Benson-Lehner Electroplotter or 

similar device. Translation speeds are dictated by 

the input and/or output modes, i.e., operating speed 

in conversion of digital magnetic tape to graphs is 

limited by the speed of the graphing instrument. If 

yours is a problem in converting digital data to 

graphs or getting any format of recorded digital 

data to talk to any other format, let us know. We 

will make up one of these for you .. .fast. Write to: 

~benson-Iehner corporation, 

1860 Franklin Street, Santa Monica, California. 
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CRTRM:RTICN news briefs 

BURROUGHS INSTALLS 100 
SAGE DP SYSTEMS 

One hundred data processors in the 
U. S. Air Force's SAGE program of 
North American air defense have been 
installed by Burroughs Corp. It repre­
sents about a million dollars in elec­
tronic equipment, spare parts, manuals 
and logistic support. 

The equipment, called the AN/FST-
2, is the chief building block for 
SAGE, a continent-wide reader and 
data processing network. 

M-H EXPANDS SERVICE; 
TO HIRE 400 ENGINEERS 

Minneapolis-Honeywell's Electronic 
Data Processing Division plans to em­
ploy 375 to 400 electronics service 
engineers in a major expansion of its 
field service and systems test opera­
tions. The engineers will receive more 
than six months training in the divi­
son's field service school in the check­
out, programming, operation and 
maintenance of the 800 and 400 EDP 
system. 
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SYSTEMS SESSION SLATED 
FOR RESEARCH CONFERENCE 

Included in the schedule of the forth­
coming Business Research Conference 
March 29-30 at Roosevelt University 
is a special session devoted to systems 
research in the sixties. Slated for 
March 29th from 1:45 to 3:15, the 
session topics and speakers will be: 
"The Future of Magnetic Ink Char­
acters in E.D.P. Systems" by Donald 
E. vVagner, Burroughs Corp.; "Ther-

mo-plastic Recording Affecting Future 
Computers" by P. J. McGoldbrick, 
General Electric Co.; "Optical Char­
acter Recognition, Devices and Tech­
niques" by John Glenn, Farrington 
Electronics, Inc.; and "Electronic 
Data Processing by Transistors and 
Tunnel-Diodes" by R. J. Neil, RCA. 

SET OF POL YNIMIALS 
AVAILABLE FROM SBC 

These polynomials are convenient 
for digit computers and can be easily 
modified for newly published or pro­
prietary heat of formation data. They 
are available in printed fonTI or on 
IBM cards. The original entropy, 
enthalpy and specific heat data from 
the JANAF tables are also available 
on IBM cards. 
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SMALL COMPUTER FEATURED 
AT FIRST ACM EXHIBIT 

Early reports on the International 
Data Processing Exhibit to be held 
in conjunction with the 6th National 
Meeting of the Association for Com­
puting Machinery, September 6-8, 
1961, at the Statler Hilton Hotel in 
Los Angeles, indicate that highlight 
of the show will be the number and 
respective advanced characteristics of 
the . smaller high performance com­
puters. The conference this year will 
launch the first industry exhibit spon­
sored by ACM. 

Floyd Sherman, chairman of the 
exhibits, stated that of the 8,000 
representatives of . industry, govern­
ment and academic institutions on the 
organization's to be in attendance. 

PERMUTATION INDEXING PROGRAM DELIVERED TO BELL 

Computer Usage Company, of New 
York City has delivered to Bell Tele­
pholH' Laboratories, Murray Hill, N.J., 
a program to perform permutation 
inch-xillg of technical reports on an 
IB~r 70DO. The program was written 
in sYlllholic assembly language and 
uses t he Bell Laboratories BE-SYS-3 
MOllitor System. 

This program, written to the specifi­
catiolls of the Bell Laboratories Tech­
nical Information Libraries, provides 
for a printout with a maximum of 120 
characters in each index line. It also 
inserts in any vacated line space the 
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title portions shifted out of line limits 
as a result of index word position. 
Treatment of multiple line titles, which 
are fairly frequent in Bell Laborato­
ries, reports, received special atten­
tion. The complete program output 
also includes a full bibliographic list­
ing of the reports, and author index, 
and a project number index. The 
program provides for a list of ap­
proximately 500 non-significant index 
entry words. Provision is also made 
for the periodic perparation of cumu­
lative indices. 
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MINIATURE MEMORY DRUM 
EMPLOYS 'FLOATING HEADS' 

A miniature memory drum that can 
spin indefinitely and store information 
for its parent computer within its 
baseball-size, cylindrical frame has 
been developed by Sperry Gyroscope 
Co. 

The drum, which can store infor­
mation at 600 bits to the inch, 
achieves this capacity by using "float­
ing heads" to pick up and record 
data. Another feature of the drum is 
its so-called "one-word loop," which 
enables a computer to use infonnation 
virtually as fast as it receives it and 
deposits it on the drum. 
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ELECTRO RADIATION 
TO HIRE VACUUM TECH 

The acquisition of Vacuum Tech­
nology Laboratories of Van N uys and 
the change of its name to Vacuum 
Technology, Inc. was disclosed by 
Donald B. Prell, president of Electro 
Radiation, Inc. of Santa Monica, Calif. 
Fred P. Ernest former owner of the 
company will remain as president and 
director of engineering and will be 
joined by Peter K. Worsley as vice 
president and genreal manager. W ors­
ley was formerly manager of applica­
tions engineering with Elector Radia­
tion, Inc. and prior to that he was 
in charge of the research department 
of the Benson-Lehner Corp. 

POLYNOMIALS AVAILABLE 

The San Jose Datacenter of the Serv­
ice Bureau Corp. has available a com­
plete set of polynomials based on the 
JANAF Interim Thenno-ehemical Ta­
bles, The Dow Chemieal Co., Decem­
ber 31, 1960. 

., The B. F. Goodrich Company has 
announced the installation of a 7070 
and a 1401 in their Akron headquar­
ters. The firm is planning full utiliza­
tion of the system in all major appli­
cations related to sales activity. 
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., Use of a computer system with a 
magnetic tape memory in the proces­
sing of college entrance examinations 
and other nationwide testing programs 
was announced by RCA. A 501 is 
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.. ' ..... ;iUS&:th~.· •• ·:pr'ofe'SSiD:nal. ',. 
pp'roa~h:~o;;,advance~ your:,; 

'career: letDATAMAN do'it. 
i.=},P"ATAMANtakes th~ most effici~nt 

", approach to exploringcareeroppor­
vtun,iti~s .. National' contacts with . both 
t •. computer manufacturers and users 
0' '. ~!f~r~.Wider ch~ice of ()pportul1ities. 
»: :You get individual attention; career. 

i.', .. :coun,selling on most effective utitiza-
,. lion' of education -and experience, 
r compen sation an d relocation. 

: ,Th'is professional approach costs 
','you nothing. DATAMAN is retained 

',by clie~t companies.' . 
" .. The service is confidential. 

. ,Take' .' the professional' approach to 
career development. You have noth­
ing to lose ..• and a world· of new 
opportunity to gain. For full informa­
,.ti,on, write today to 

* :J:::»..a. "r .A..l..VI.A..]!Iii[ 
it ' 's' soc 1 A T II S 

PE~SONNEL CONSULTANTS 
6 Beacon St., Boston, Mass. - Rlchmorid 2-1932 

. *DATAMANAGEMENT ••• Recruiting Specialists 
for Data'· Processing and ' Computer Personnel 
EXclusively: , 
'computer Programmers • Methods or Systems 
Analysts •. Systems Researchers & Designers 
Scientists & Engineers • Mathematicians & 
Statisticians • Operations Researchers • Data 
Processing Equipment & Systems Salesmen • 
Data Processing Managers & Supervisors 
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now being employed at the Princeton 
headquarters of the Educational Test­
ing Service. 
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., Universal Data Processing Equip­
ment, Inc., producer of control panels 
for programming data processing ma­
chines in South River, N,J., has be­
come an autonomous subsidiary of 
Dashew Business Machines, Inc., Los 
Angeles. Raymond S. Richter and Jo­
seph R. Infante will continue to oper­
ate the South River facility. 

., Navy contracts totaling $3,592,460 
have been received by the Reming­
ton Rand Univac Military department. 
These contracts include production of 
peripheral equipment for the Naval 
Tachtical Data System continuing 
work on the "software" phase of the 
program, including programming and 
system planning. 

., Metropolitan Life Insurance Co. 
has contracted with Minneapolis­
Honeywell Regulator Co. for the pur­
chase and installation in it home of­
fice in New York of two H-800 com­
puter systems. The first system is 
scheduled for delivery in May 1961. 
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., Delivery of the first random ac­
cess, mass memory device by an in­
dependent equipment supplier to the 
electronic computer industry has been 
announced by the Bryant Computer 
Products Division of Ex-Cell-O Corp. 
The device is a magnetic disc file. 
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., For the 1,000th consecutive busi­
ness day, Pacific Mutual Life Insur­
ance Co has updated each of its 350,-
000 insurance policies on a Univac 
II. The firm's daily processing cycle, 
an average of 15,000 transactions are 
handled during each 7~~ hour run. 

., The Research Center of the Ameri­
can Can Company is using a G-15 
computer to correlate data gathered 
in 90-day animal feed tests. Purpose 
of the tests is to determine possible 
toxicity in food additives and package 
components, 

., A group of ACM members have 
formed the Atlantic County Com­
puter Association. This association has 
petitioned the executive council of the 
ACM to become an active chapter. 
Yale Grayson was elected chairman 
and Stephen Pardee, vice p'resident, 

., Laboratory For Electronics, Inc. 
and Eastern Industries, Inc. have en­
tered into a merger agreement. U n-

OPTIMIZATION 

AND 

DIGITAL COMPUTATION 

Challengihg openings, in­
cluding those of group 
leaders, are available for 
qualified applied mathe­
maticians and digital com­
puter programmers having 
B.S., M.S" or Ph,D. de­
grees for research in the 
mathematical analysis and 
simulation of complex sys­
tems. These positions offer 
an excellent opportunity 
for increased professional 
growth as a member of an 
outstanding and stimulat­
ing scientific staff, where 
publication of technical 
papers is continually en­
couraged. Advanced re­
search in these vital fields 
of applied mathematics 
will open vast new areas 
of computer applications, 
Immedia te openings are 
available at either our Chi­
cago or Washington, D. C, 
area facilities for individ­
uals with experience in one 
or more of the following 
fields, . , 

DIGITAL COMPUTER 
SIMULATION 

ESTABLISHMENT OF 
PROGRAMMING' SYSTEMS 

LINEAR AND NON LINEAR 
PROGRAMMING 

THEORY OF COMPUTING 
ALGORITHMS 

DESIGN OF COMPUTATIONAL 
EXPERIMENTS 

ANALYTICAL STATISTICS 
INFORMATION SYSTEM 

STUDIES 
GAME AND QUEUING THEORY 
NETWORK OPTIMIZATION 

STUDIES 
PROBABILISTIC MODELING 

In addition to the cited 
professional status, staff 
members receive attrac­
tive salaries, up to four 
weeks vacation, generous 
insurance and retirement 
benefits, and tuition paid 
graduate study, If you are 
interested in one of these 
professional opportunities, 
please reply in confidence 
to Mr. R. B. Martin, 

ARMOUR 
RESEARCH 
FOUNDATION 
OF ILLINOIS INSTITUTE OF TECHNOLOGY 
TECHNOLOGY CENTER, CHICAGO 16, ILL. 
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A Step 
A1kerotd 0/ 
t/he Bmw of 
ft/keArlin 
.Data 
Transmission 

Direct computer input from anywhere 
at 2400 bits per second ... over regular phone lines 

A single computer can serve all points in a widespread organization 
- directly - with General Dynamics/Electronics High-Speed Data 
Transmission Systems. Data from a network of offices, plants, 
stations, warehouses or other points can be fed into the central 
complltpr over regular telephone lines ... at 100 fully punched cards 
per millute, or at 350 seven-bit characters per second for magnetic 
tape. Alld results can be sent back ... as they're processed ... since 
either terminal can send or receive. 

Accuracy? Highest yet, due to a special error detecting code and 
a unique method of dual transmission. 

Here are some of the possible combinations. Direct computer entry 
from tape or cards. Card to card. Tape to tape. Card to tape. Tape 
to card. 

Other permutations utilize paper tape, buffer systems, or the 
General Dynamics/Electronics High-Speed Communications Printer 
... which can print direct readout "hard" copy at 3500 words per 
minute from magnetic tape when used with this system. 

Modularized, solid-state construction is used exclusively in all sys­
tems for utmost reliability, accuracy, low upkeep costs and minimal 
down time. 

For more information about the business, scientific and military 
applications of General Dynamics/Electronics Data Transmission 
Systems write for the illuminating facts. 

Engineers and scientists interested in challenging opportumt~es 
are invited to send nhUTlH§S to Manager, Engineering Employment, 

GENERAL OVNAMICS I ELECTRONICS " 
MIL I TAR Y PRO DUe T S D I V I S ION ROC H EST E R 3, N. Y. 
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GENERAL DYNAMICS I ELECTRONICS IS A DIVISION OF GENERAL DYNAMICS CORPORATION 



der the terms of the agreement, East­
ern would be merged into LFE and 
one share of LFE would be issued 
for every three shares of Eastern out­
standing stock. Eastern would oper­
ate as a division of LFE. 

~Minneapolis-Honeywell's EDP divi­
sion disclosed plans for a new plant 
employing 350 to 400 people at 
Lowell, Mass., to manufacture com­
ponents for the Honeywell 800 and 
400 systems. The new facility will 
make available 54,000 sq. ft. of Roor 
space in a nine story building. 

~ A newly established consulting en­
gineering firm, S. Himmelstein and 
Co., specializing in magnetic recording 
systems and computer peripheral 
equipment, has opened offices at 3300 
W. Peterson Ave., Chicago. According 
to Himmelstein, the firm is prepared 
to "assist equipment manufacturers 
with engineering a~d design problems, 
provide advise to equipment users and 
serve as a contributor to large scale 
technical proposals." 

"Laboratory For Electronics has 
been awarded a new contract by 

Lockheed 
Electronics 

ojJers: 

G.E.'s Ordnance Dept. for design, 
documentation and prototype produc­
tion of analog computer modules for 
use in Polaris missile submarines. De­
livery of the transistorized modules 
will begin early next year. 

"A $90,000 thermal analog com­
puter is under construction by Com­
puterEngineering Assoc. for Douglas 
Aircraft to aid in solving missile ther­
mal problems on Saturn, Skybolt and 
Nike Zeus programs. In addition to 
other components, 20 thermal radia­
tion units are being designed for this 
computer. 

"Digitronics Corp. has opened a 
west coast regional office at 1058 E. 
1st St., Santa Ana, Calif. Gordon Still­
son was appointed manager. 

"Installation of an IBM 1620 has 
been announced by Caywood-Schiller, 
Assoc., Chicago. The 1620 will per­
form its assignments in military, engi­
neering and industrial fields. 

.J A Honeywell 800 will be delivered 
early in '63 to the Northern Illinois 
Gas Co. First applications include bill­
ing and accounting for the company's 
800,000 customers. Payroll, file main­
tenance for approximately 110,000 

.... __ ...... _-_ .. _. -".....,..---.... 

Complete 
Circuitlry 

Folcilities 

stockholders, and accountillg for plant 
investments are other applications to 
be scheduled. 

.JTeleprinter exchange service be­
tween the U.S. and India has been 
opened by RCA, bringing to 58 the 
total of overseas countries available 
to the 50,000 TWX subscribers. Ini­
tial service will be limited to Bombay 
and Ahmedabad. 

~C-E-I-R now has the first 1,000 
1 pm printer operating on a service 
basis, that company declared in a 
recent release. An Anelex printer has 
been installed in the Arlington Re­
search Center. (In a burst of inspira­
tion all too rare these days, someone 
at C-E-I-R put the two page release 
announcing the installation on cards, 
through a converter on to tape ... 
and the printer printed 200 releases 
in 400 seconds. 

~ General Electric intends to spend 
$4 million in an expansion program 
which will add approximately 190,000 
sq. ft. to its Computer Department 
manufacturing and headquarters facil­
ity located just outside Phoenix. Con­
struction is to begin in April; oc­
cupancy is expected in December. 



people moving up in DRTR:MRTICN 

* Dr. Gilbert W. King has been 
named IBM director of research. He 
will be responsible for research activi­
ties across the nation under his di­
rection. He joined the firm in 1958 as 
a consultant to the director of re­
search. 

* S. R. Wyzenbeek has been named 
manager of marketing operations for 
the data processing divisions of Con­
solidated Electrodynamics Corp., Pas­
adena. He will be responsible for in­
plant marketing support activities of 
the Datalab, Data Recorders, and 
Transducer divisions. 

* Edward W. Warnshuis has been 
appointed manager of advanced plan­
ning at the Data Systems Laboratory, 
Litton Systems, Inc., Canoga Park, 
Calif. Prior to joining the laboratory, 
he was a director of applications en­
gineering at Nortronics. 

* Computer Systems, Inc., Mon­
mouth Junction, N. J., have announced 
three additions to its applications en­
gineering staff. Joe M. Nelson was 
named chemical engineer in the re­
search and development section. Wil­
lard S. Reaves has been 'lssigned to 
applications, along with David J. 
Berkery, formerly with Curtiss Wright 
Corp. 

* R. K. Lockhart has been designated 
manager, development engineering, 
for a U.S. Navy ultra high-speed 
computer project. Lockhart is with the 
RCA engineering group assigned to 
the project. 

* Kenneth L. Snover has been named 
general plants manager of Ilion-Utica 
plants for the Remington Hand U ni­
vac Division of Sperry Hand Corp. 
He previously was with the Interna­
tonal Business Machines Corp. as di-

rector of manufacturing control of the 
General Products Division. He will 
be responsible for all manufacturing 
operations at the plant. 

* Richard F. Barnes has been ap­
pointed manager of product planning 
and marketing research for General 
Electric Company's Computer De­
partment, Phoenix. He will be respon­
sible for planning current and future 
GE computer products, marketing re­
search studies to forecast trends of 
market needs, and analysis of bus­
iness and economic conditions. 

* Thomas H. Tatham has been 
named product engineering chief, 
Orner F. Hamann has been appointed 
chief of applied research, and Robert 
M. Peterson chief of design require­
ments of Ryan Transdata, Inc., San 
Diego. The firm specializes in the de­
velopment of data and image sys­
tems. 

COMPLETE CIRCUITRY FACILITIES from artwork to finished boards ... 
on both inexpensive commercial etched-copper circuitry through the most 
sophisticated "plated through hole" (mil. spec.) type boards. 

ENGINEERING AND DESIGN assistance in the development of 
printed circuit artwork. 

ASSEMBLY OF COMPONENTS of all types - commercial, miniature 
and sub-miniature, using either hand soldering, automatic flow soldering, 
or welding techniques. 

MAXIMUM QUALITY CONTROL is maintained in every phase of 
operation with individual inspectors specializing in artwork, photography, plating 
and etching, fabrication and assembly. 

For further information regarding your printed circuitry requirements write 
Marketing Department, Lockheed Electronics Company, Avionics and 
Industrial Products Division, 6201 E. Randolph Street, Los Angeles, California. 

LOCKHEED ELECTRONICS 
COMPANY 

CIRCLE 19 ON READER CARD 
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U.S.S.R. 

LATVIA 

ENGLAND 

SWEDEN 

WEST GERMANY 

A general purpose electronic computer, the Kiev, has 
been manufactured by specialists of the computing 
center of the Ukrainian Academy of Sciences. The ma­
chine can be employed to solve systems of differential 
equations involved in the study of the nucleus to 
calculate statistical control tables, and also to 
solve various problems connected with the selection 
of the best variation from a large number of admis­
sible ones. It can also be used for translation from 
one language into another, for automatic programming, 
and other purposes. A feature of the machine is that 
all its sections work independently, making it pos­
sible to modernize the entire unit all the time ••• A 
Ural-2 computer is planned for installation at the 
Arctic and Antarctic Institute in Leningrad to fore­
cast weather 8-9 months ahead, Soviet radio reported. 

A large computer center is reported to have been es­
tablished under the Latvian University. A BESM-2 elec­
tronic computer has been installed. The computer's 
memory system has 2,048 cells each holding a figure 
of 40 numerals. The center will serve research in­
stitutiOns and industry in the Soviet Baltic Repub­
lics, and is the basis of a Mathematical Research In­
stitute being set up at the University. 

Over one hundred National-Elliott digital computers 
have been ordered from Elliott-Automation, England. 
Thirty of them were delivered during 1960 and the com­
pany starts 1961 with orders on-hand for 25 more. 
Nearly half of all the orders received have been for 
the 803 medium-sized digital computer. Orders were re­
ceived f.rom six nations outside the United Kingdom. 

The Royal Swedish Air Force has placed an order with 
Facit Electronics AB for a special purpose data proc­
essing machine, to work as a simulator for the test 
and final development of an electronic air defense 
system. The solid state system will be able to work 
in real time and should be guided by analog-digital 
converters. A feature of the system is its buildup of 
two independent processors which are intimately con­
nected together in their central units. Both machines 
may be tied to the input-output units and to large 
external data files with short access time. 

Thompson Ramo Wooldridge, Inc., which together with 
the French Radio Co. founded the European Company for 
Electronic Automation, has received a contract to 
fully automate the Analin and Soda Plant in Bade Prov­
ince for chemical products at Ludwigshafen.Outside of 
the U.S.A., French reports state that it will be the 
first automatization of a whole plant from a computer. 
CAE builds the RW-300 in France for the European Com­
mon Market countries. 

CRTRMRTICN 



STRETCH YOUR IMAGINATION 
Beckman Systems . .. a world-famous 
name that stands for the most advanced 
developments in Electronic Dala Processing. 
Beckman research, study and engineering 
groups were the first to develop many of 
today's realistic answers to the ever-increasing 
demands for reliable, high performance 
data processing systems. Among them ... 
Multiple Channel Recording, High-Speed 
Digital Processing, Solid-Slale Circuilry, 
and Floating, Low-Level Amplification. 
Systems applications include space vehicle 
guidance, automatic plant control, missile 
ground support and nuclear research. 

At Beckman, the difficult problems are 
our business.l:fere, the selection of qualified 
engineers and scientists is as equally 
important as the proble.m at hand. In an 
atmosphere where initiative is encouraged 
and where achievement is well recognized, 
top men in the field are your associates 
in meeting the challenges of tomorrow. 
Both you and your family will heartily 
endorse Southern California living. World­
renowned Disneyland, beach communities, 
desert resorts, and mountain areas all are 
minutes away. 

If you have a background in Systems 
Management, Telemetry, Timing and 
Translation, Research and Study, Systems 
Enginering, or Advanced Circuits 
Development, why not contact Mr. James D. 
Abell. He will arrange for an interview 
appointment in your area with a Systems 
staff representative. 

Beckm a ni Systems 

a division of Beckman Instruments,lnc. 
321 North Muller Avenue 
Anaheim, California: PRospect 4-5430 

CIRCLE 76 ON READER CARD 

At I.R.E., New York: 
March 20-23 
Call Mr. T. B. Williams 
PLaza 5-9172 
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COMPUTER 
PROGRAMMERS 

for Diversified Scientific 

and Business Assignments with 

General Electric at 
Huntsville Computer Center 

A number of opportunities are now available at 
General Electric's digital operation at the Red­
stone Arsenal, which serves both NASA and Army 
Ordnance Missile Command Activities. 

SCIENTIFIC PROGRAMMERS (BS, MS) 
Virtually every launching of a satellite or space probe is 
supported by flight predictions and performance behavior 
analyses calculated by G.E. scientific programmers, uti­
lizing two 7090 computers. ..... 

This represents only one phase of the broad computer 
program operated by GenNal Electric at the Huntsville 
Computer Center. 

BUSINESS PROGRAMMERS (BS, BA, MA) 
\ A corps of business programmers here is concerned with 

I management analyses covl'ring automation, logistics and 
other aspects of large-sc;dt' weapons system projects. 
Two 705's are used in this activity. 

COMPUTER TECHNIOUES (BS, MS, MA) 
cellent opportunities also pxist for people with broad 
'l'rience in computer t('chniques. 

all positions described ahove, experience should in­
~ a minimum of one Yt';lr's programming for lan~l'­
scientific or business data processing machines. 

OPERATIONS RESEARCH 
strong backgrounds in research and dev('lo]J­
tI manufacturing oq:anizations, which include 
'Ill:, documentation, manufacturing and invl'n­
'.1"01. industrial accounting, and management 
r operations resean'h work. A minimum of 4 
ril'nce is required. 

Ii III' is couu" f·'I.~llrate with acm/,'", ic 
,,/ computer ,·.l:Jwr.ience. 

'. Alabama is u city of 80,000, inclllclillfl 
l'llowned prof('ssiona~ people. The COlll­

, iH the heart of TVA's lake and mOll1ltniH 

'pring year-rounel outdoor recreatieJll. 

Iils, write ill (~(mfidence to Mr. H. 
;j6-MC. 

~lllE COMPUTER CENTER 

GI~. ELECTRIC 
Huntsville, Alabama 

I 
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WJCC IN 1961 
MAY ATTRACT 3, 

T HE 9th ANNUAL Western J oir 
scheduled May 9-11 at the Aml 
Angeles is expected to be the large 
Walter F. Bauer, General ChairmaJ 

Over fifty-five firms will occupy 
ment and displays illustrating the' 
tending Man's Intellect." The earl 
dicates the great interest in an< 
within the industry, R. H. Hill, e}l 
out. 

Attendance at the 1960 ConfE 
topped 2,000 and registrations f 
ence and exhibit this year in J 
proach 3,000 because of increasiI 
registration Dr. Bauer predicted. 
has been spurred by industry's fI 

and nuclear energy offer the grec 
pan ding economy of the future. 

Ten sessions will be held on i 
tern recognition, automata theory 
lem solving and learning machi 
ming, modeling human mental 
control, simulation, computers 
large computer systems. Analo: 
also scheduled. 

More than 60 papers will 1 
Leondes, program chairman, sai, 
hotel. 

DATAMATION's April iSSll( 
WJCC section to provide com 
erage. Details concerning the p 
cial events plus messages from 
and program chairman written 
zine will be presented. 

Thomas J. Watson 

Thomas J. Watson, Jr., presidE 
Machines, and Dr. Simon Ra' 
of Thompson Ramo W ooldrid) 
speakers at the 9th Annual \\ 
ference, Dr. Walter F. Ball(: 
1961 meeting, announced. 

'Vatson will provide the J 

session of the three-day confe 
discuss "Future Application c 
luncheon speaker May 10 at t1 

The WJCC is sponsored 
puter Committee representinl 
gineers, the American Institul 
the Association for Computinl 
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STRETCH YOUR IMAGINATION 
Beckman Systems . .. a world-famous 
name that stands for the most advanced 
developments in Electronic Data Processing. 
Beckman research, study and engineering 
groups were the first to develop many of 
today's realistic answers to the ever-increasing 
demands for reliable, high performance 
data processing systems. Among them ... 
Multiple Channel Recording, High-Speed 
Digital Processing, Solid-State Circuitry, 
and Floating, Low-Level Amplification. 
Systems applications include space vehicle 
guidance, automatic plant control, missile 
ground support and nuclear research. 

At Beckman, the difficult problems are 
our business. !:fere, the selection of qualified 
engineers and scientists is as equally 
important as the proble.m at hand. In an 
atmosphere where initiative is encouraged 
and where achievement is well recognized, 
top men in the field are your associates 
in meeting the challenges of tomorrow. 
Both you and your family will heartily 
endorse Southern California living. World­
renowned Disneyland, beach communities, 
desert resorts, and mountain areas all are 
minutes away. 

If you have a background in Systems 
Management, Telemetry, Timing and 
Translation, Research and Study, Systems 
Enginering, or Advanced Circuits 
Development, why not contact Mr. James D. 
Abell. He will arrange for an interview 
appointment in your area with a Systems 
staff representative. 

BeCkmaniSystems 

a division of Beckman Instruments,lnc. 
321 North Muller Avenue 
Anaheim, California: PRospect 4-5430 
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At I.R.E., New York: 
March 20-23 
Call Mr. T. B. Williams 
PLaza 5-9172 
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COMPUTER 
PROGRAMMERS 

for Diversified Scientific 

and Business Assignments with 

General Electric at 
Huntsville Computer Center 

A number of opportunities are now available at 
General Electric's digital operation at the Red­
stone Arsenal, which serves both NASA and Army 
Ordnance Missile Command Activities. 

SCIENTIFIC PROGRAMMERS (BS, MS) 
Virtually every launching of a satellite or space probe is 
supported by flight predictions and performance behavior 
analyses calculated by G.E. scientific programmers, uti­
lizing two 7090 computers. --

This represents only one phase of the broad computer 
program operated by General Electric at the Huntsville 
Computer Center. 

BUSINESS PROGRAMMERS (BS, BA, MA) 
A corps of business programmers here is concerned with 
management analyses covering automation, logistics and 
other aspects of large-scale weapons system projects. 
Two 70S's are used in this activity. 

COMPUTER TECHNIQUES (BS, MS, MA) 
Excellent opportunities also exist for people with broad 
experience in computer techniques. 

For all positions described above, experience should in­
clude a minimum of one year's programming for large­
~cale scientific or business data processing machines. 

OPERATIONS RESEARCH 
nl'quire strong backgrounds in research and develop­
llH'nt and manufacturing organizations, which include 
elll:ineering, documentation, manufacturing and inven­
tory control, industrial accounting, and management 
scil·nce for operations research work. A minimum of 4 
ypars experience is required. 

COlli fJensation is COlllJllensurate with academ ic 
tn,;uing and COlnputer experience. 

HUNTSVILLE, Alabama is a city of 80,000, including 
maliN world-renowned professional people. The Com­
puter Center is in the heart of TV A's lake and mountain 
pla1/fll"Ol!nd, offering year-round outdoor recreation. 

For IIItlre details, write in confidence to Mr. B. 
G. (;u/", Dept. 56-MC. 

HUNTSVILLE COMPUTER CENTER 

GENERAL. ELECTRIC 
Box!JHH Huntsville, Alabama 

CIRCLE 77 ON READER CARD 

WJCC IN 1961 
MAY ATTRACT 3,000 

T HE 9th ANNUAL Western Joint Computer Conference 
scheduled May 9-11 at the Ambassador Hotel in Los 
Angeles is expected to be the largest yet held, reports Dr. 
Walter F. Bauer, General Chairman. 

Over fifty-five firms will occupy 105 booths with equip­
ment and displays illustrating the conference theme, "Ex­
tending Man's Intellect." The early sale of all booths in­
dicates the great interest in and need for information 
within the industry, R. H. Hill, exhibits chairman, pointed 
out. 

Attendance at the 1960 Conference in San Francisco 
topped 2,000 and registrations for the technical confer­
ence and exhibit this year in Los Angeles should ap­
proach 3,000 because of increasing interest in computers, 
registration Dr. Bauer predicted. This interest, he added, 
has been spurred by industry's realization that computers 
and nuclear energy offer the greatest potential for the ex­
panding economy of the future. 

Ten sessions will be held on information retrieval, pat­
tern recognition, automata theory and neural models, prob­
lem solving and learning machines, automatic program­
ming, modeling human mental processes, computers in 
control, simulation, computers in communications and 
large computer systems. Analog computer sessions are 
also scheduled. 

More than 60 papers will be presented, Dr. C. T. 
Leondes, program chairman, said, in sessions held at the 
hotel. 

DATAMATION's April issue will contain a special 
WJCC section to provide complete pre-conference cov­
erage. Details concerning the program, exhibits and spe­
cial events plus messages from the conference chairman 
and program chairman written expressly for this maga­
zine will be presented. 

Thomas J. Watson Dr. Simon Ramo 

Thomas J. Watson, Jr., president of International Business 
Machines, and Dr. Simon Ramo, executive vice-president 
of Thompson Ramo Wooldridge, Inc. will be the featured 
speakers at the 9th Annual Western Joint Computer Con­
ference, Dr. Walter F. Bauer, general chairman of the 
1961 meeting, announced. 

Watson will provide the keynote address at the first 
session of the three-day conference, May 9. Dr. Ramo will 
discuss "Future Application of Electronic Intelligence" as 
luncheon speaker May 10 at the Ambassador Hotel. 

The WJCC is sponsored by the National Joint Com­
puter Committee representing the Institute of Radio En­
gineers, the American Institute of Electrical Engineers and 
the Association for Computing Machinery. 

ORTRMRTION 
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Radar Data Processing 
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Inventory Control 

STORED 
LOGIC 

How to get a coltlputer to think it's a one-ltlan gang 

Most computers are pretty fussy about the kind of problems 
they are willing to handle. While it's true that a "business" com­
puter can be made to do "scientific" problems, and vice versa, 
every experienced computer user knows it's no simple matter 
to get a machine to accept such a change of character grace­
fully. Besides the fancy reprogramming involved, the computer 
is likely to be inefficient and uneconomical at solving problems 
it wasn't designed for. 

From the user's point of view, the "ideal" computer is a 
multiple-purpose machine that can be used efficiently in many 
different types of applications, and at no higher cost than a 
computer intended primarily for anyone of these applications. 

From the programmer's point of view, the "ideal" machine is 
one with a flexible set of instructions that can be easily manipu­
lated to fit just about any kind of problem that comes along. 
Both programmer and designer are likely to agree that the most 
practical way to realize this "ideal" computer is by using the 
stored logic principle. 

AN/UYK·l "Stored Logic" Multiple·Purpose Computer 

Stored logic concepts developed by Ramo-Wooldridge are being 
used in the AN/UYK-l, a low-price, multiple-purpose Navy 
computer intended for shipboard use. In the Ramo-Wooldridge 
approach, stored logic permits the user to select a word length, 
order structure and instruction repertoire especially suited to 
the problem at hand. These normally "wired in" characteristics 
are specified by data stored in the computer's memory and may 
be changed during the normal loading procedure without hard­
ware modification. 

The AN/UYK-l "Stored Logic" Multiple-Purpose Computer 
takes its place alongside the RW-400 "Polymorphic" data proc­
essing system as an outstanding example of the kind of 
advanced work in computer design which has characterized 
Ramo-Wooldridge over the past six years. Senior programmers 
are urgently needed to help develop a large "software" package 
for commercial and military applications of R-W stored logic 
computers, to prepare programs for the polymorphic data 
processing system, and to work on challenging applications 
engineering problems. If you are qualified and interested in a 
career position in this field, contact Mr. Frank Nagel at 

RAMO-WOOLDRIDGE 

A DIVISION OF 

THOMPSON RAMO WOOLDRIDGE INC. 

8433 FALLBROOK AVENUE· CANOGA PARK. CALIFORNIA 

CIRCL.E 20 ON READER CARD 
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t:> new products in DRTRMRTION 

flip-flop circuits 
A new series of quadruple flip-flops 
and capacitor-diode gating circuits 
have been added to the line of 500 kc 
static-logic system building blocks. The 
circuits permit such applications as 

parallel-serial conversion, up counting, 
down counting, up-down counting, 
binary-coded-decimal counting stor­
age, and set-reset applications. DIGI­
TAL EQUIPMENT CORP., Maynard, 
Mass. For information: 

CIRCLE 200 ON READER CARD 

paper tape reader 
The model 350 high speed punched 
paper tape reader was designed for 
use with the 1604 and 160 computers. 
It is a photoelectric reader which reads 
5, 7 or 8 level punched paper tape at 
the rate of 350 characters per second. 
The reader uses solid state components 
throughout and is available either with 
or without reading circuitry. A feature 
of the reader is the reading head which 
employs special windows which chan­
nel the light to the photocells. The use 
of the windows results in a smooth 
reading surface. The unit can be pro­
grammed to operate start/ stop a 
character at a time, or to read con­
tinuously stopping after receipt of a 
stop code prior to the next character, 
operating at 350 characters per sec­
ond in either mode. CONTROL 
DATA CORP., 5806 W. 36th St., Min­
neapolis 16, Minn. For information: 

CIRCLE 201 ON READER CARD 

random-access memory 
A new high-speed, electrically alter­
able random-access memory employs 
multiaperture ferrite cores and fully 
transistorized circuitry. It is capable 
of non-destructive readout and non­
volatile storage and so does not lose 
stored information either during read­
out or as a consequence of power 
shutdown or failure. A 1024-word 
prototype model has been operated 
at an 0.6 microsecond cycle time with 
access time of 0.20 microsecond. The 
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model and its memory core stack, 
drivers, switches, timing circuitry, and 
sense amplifiers has been operated, 
over wide temperature excursions. As 
an extension of the development, the 
firm is presently engaged in develop­
ing a 4096-word, 50-bit, electrically 
alterable, non-destructive and non­
volatile instruction memory with tape 
loading equipment. WE S TIN G­
HOUSE ELECTRIC CORP., Box 
2278, Pittsburgh 30, Penna. For in­
formation: 

CIRCLE 202 ON READER CARD 

automatic tape spooler 
The TS-400 automatic tape spooler 
is the first of the series of accessory 
equipment for use with the 400-
series unidirectional and bidirectional 

tape readers. The TS-400 is a bidi­
rectional winding automatic tape 
spooler that may be used with any 
tape reader. The unit uses standard 
NAB reels up to 8 in. in diameter for 
the handling of paper or mylar tape. 
The tape is spooled automatically in 
either forward or reverse direction. 
Winding in a particular direction is 
controlled by a tension arm which 
senses slack in the tape. ELEC­
TRONIC ENGINEERING COM­
PANY OF CALIFORNIA, 1601 E. 
Chestnut Ave., Santa Ana, Calif. For 
information: 

CIRCLE 203 ON READER CARD 

tape conversion equipment 
A family of magnetic tape translation 
devices has been developed to provide 
computers with lower-cost on-line in­
put conversion of foreign tape formats 
and signals. Using a new approach, 
the manufacturer has developed cus­
tom equipment, highly tailored to the 
needs of individual computers and tape 
transports. The approach is to trans­
late tapes by making use of the read­
ing computer's ability to edit the in­
formation, converting pulse shapes, 
format, and timing into a form exactly 
equal to that normally supplied by the 

computer's own magnetic tape readers. 
AUERBACH ELECTRONICS CORP. 
1634 Arch St., Philadelphia 3, Penna. 
For information: 

CIRCLE 204 ON READER CARD 

magnetic tape tensiometer 
The model K-44 magnetic tape ten­
siometer was designed to allow meas­
urement and recording of both the 
steady-state and transient tensions ex­
perienced by magnetic tape during it 
use in tape recorder transports. Both 
1f2 and % in. tapes can be accommodat­
be inserted at any point in a tape path 
having a minimum clear area of % in. 
x 3/16 in., and a minimum clearance 
between the recorder deck and inner 
tape edge of % in. The instrument 
has a useful range from 0 to 8 lbs. 
When the tensiometer is properly in­
stalled and balanced its useful dynamic 
range exceeds 60 decibels. The instru­
ment will respond to tension transients 
having rise time of 1 milliseconds or 
less. GENERAL KINETICS INC., 
2611 Shirlington Rd., Arlington 6, 
Vir. For information: 

CIRCLE 205 ON READER CARD 

decimal converter 
A new analog-to-digital converter, the 
decimal converter model F, converts 
potentiometer input resistances to 
decimal output and is compatible for 

operation with any equipment that has 
a maximum output resistance of 5,000 
ohms. It is used with oscillogram rec­
ord readers, film readers, analog com­
puters, production testing and proc­
ess control systems. The basic circllit 
of the new converter is a resistallee 
bridge, designed to sense the position 
of an input potentiometer and convert 
it to decimal form. The input resist alice 
potentiometers form one arm of the 
bridge and the halancing ann is com­
posed of coded decimal resistances. 
BENSON-LEHNER CORP., 11930 
Olympic Blvd., Los Angeles 64, Calif. 
For information: 

CIRCLE 206 ON READER CARD 
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write to 
Dr. E. K. Ritter, Manager 

Mathematical Analysis Department 

Lockheed Aircraft Corporation 

834 W. Peachtree Street 

Atlanta 8, Georgia 
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Purdue-Apri' J 21 J 3 

Information, Decision 
Symposium Planned 
T HE IRE PROFESSIONAL GROUP on Information 
Theory will join with Purdue U~iversity in c?-.operating the 
Third Symposium on Informahon and DeclSlon P~oces.ses 
to be held April 12 and 13, 1961 at Purdue UmversIty, 
Lafayette, Indiana. . 

The following is a list of speakers and the subjects to 
be presented: 
Richard Bellman, Mathematician, The Rand Corporation -

"Theory of Dynamic Programming" 

Tjalling C. Koopmans, Co,;les .Foundation for . ~~search 
in Economics at Yale UmversIty, currently vlsltmg at 
Harvard University-

"Axioms for Persistent Preference" 

Bradford Dunham, International Business Machines Com­
pany -

"Exploratory Mathematics by Machine" 

Norbert \Vicner, Institute Professor and Professor of 
Mathclnatics, Emeritus, Massachusetts Institute of Tech­
nology -

"}1atheIlJatics of Self-Organizing Systems" 

KaiLai Chung, Professor of Mathematics, Syracuse Uni­
vt"sity -
~he Ergodic Theorem of Information Theory" 

Sigeiti Moriguti, Professor, Faculty of Engineering, Uni­
versity of Tokyo, currenty visiting at Columbia University -

"Further Results in the Theory of Numerical Con­
vergence" 

L. J. Savage, Professor of Mathematics, University of 
Michigan -

"Bayesian Statistics" 

Howard Raiffa, Professor of Business Administration, 
Harvard University-

"Some Techniques for the Application of Bayes Deci­
sion Theory" 

Paul F. Chenea, Head of the School of Mechanical En­
gineering, Purdue University, will address a banquet meet­
ing. 

The two previous symposia have been well attended by 
representatives of electronic industries, defense industries, 
the armed services and the universities. Out of these 
events came the recent book, "Information and Decision 
Processes" edited by Robert E. Machol, chairman of the 
forthcoming symposium, and published by McGraw-Hill. 
The program on April 12-13 will bring together a new 
group of eight speakers presenting a sampling of the ap­
proaches being taken by some of the most brilliant men 
in the field to the use of mathematics in the making of 
optimal decisions in exceedingly complex situations in vari­
ous branches of engineering and the sciences. 

The program will be of particular interest to those con­
cerned with information theory, decision theory and 
mathematical statistics as well as those interested in opera­
tions research, systems engineering and related fields. 

Complete information on the symnosium may be had by 
addressing Dr. Robert E. Machol, School of Electrical En­
gineering, Purdue University, Lafayette, Indiana . 

. Presents opportunities 
for personnel qualified for 
the following openings 

ELECTRONIC DATA PROCESSING 
\ 

GRAMMERS 
!ATIONAL line of EDP systems including the 
15 and 310 provides the basis for interesting 
'!ctive work in any operation wherever money 
~handise is handled. Stability and growing 
lJility are characteristic of the climate at 
!AL whether your work is in one of our 
~cssing Centers or with our Data Process-
1S and Sales group in support operations. 
talifications for present openings are a 
ree and experience with a tape system 
lusiness or financial functions. 

SALES SUPPORT: At least two years of programming 
experience plus B.S. or M.S. in Business Administra· 
tion or Mathematics will qualify for challenging work 
with EDP sales organization. Opportunities are varied 
and include: Programming, Manual Writing, Systems 
Analysis, Programming Research, Programming 
Instructor. 

CUSTOMER SITE REPRESENTATIVE: Locations 
will vary. Qualifications require broad experience in 
programming, operation and systems analysis. Must 
have worked with tape systems and he familiar with 
computer-user problems. Training given at Dayton 
prior to installation assignment. 

r these and other professional level opportunities in challenging 
15 of work, write to: T. F. Wade, Technical Placement C2-1, The 
\ollal Cash Register Company, Main & K Streets, Dayton 9, Ohio. 

T\ 

*TRAOE ... ARK REG. U. S. PAT. 01'1'. 

• rL CASH REGISTER COMPANY, DAYTON 9, OHIO 

'k'·J@"",W·"lj'R9iiJ""i·Jj'4·Ji!."i.':" 
mCTRONIC DATA PROCESSING 

ADDING MACHINES. CASH REGISTERS 
ACCOUNTING MACHINES 

YEARS OF HELPING BUSINESS SAVE MONEY 
NCR PAPER (No CARlON REQUI.ED) 

CIRCLE 79 ON READER CARD 
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Atlanta 8, Georgia 
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Purdue-Apri' J 2, J 3 

Information, Decision 

Symposium Planned 

T HE IRE PROFESSIONAL GROUP on Information 
Theory will join with Purdue University in co-operating the 
Third Symposium on Information and Decision Processes 
to be held April 12 and 13, 1961 at Purdue University, 
Lafayette, Indiana. 

The following is a list of speakers and the subjects to 
be presented: 
Richard Bellman, Mathematician, The Rand Corporation -

"Theory of Dynamic Programming" 

Tjalling C. Koopmans, Cowles Foundation for Research 
in Economics at Yale University, currently visiting at 
Harvard University-

"Axioms for Persistent Preference" 

Bradford Dunham, International Business Machines Com­
pany -

"Exploratory Mathematics by Machine" 

Norbert Wiener, Institute Professor and Professor of 
Mathematics, Emeritus, Massachusetts Institute of Tech­
nology -

. .1- "Mathematics of Self-Organizing Systems" 

Rai·Lai Chung, Professor of Mathematics, Syracuse Un i­
ve:sity -

..-!trhe Ergodic Theorem of Information Theory" 
\ 

Sigeiti Moriguti, Professor, Faculty of Engineering, Uni­
versity of Tokyo, currenty visiting at Columbia University -

"Further Results in the Theory of Numerical Con­
vergence" 

L. J. Savage, Professor of Mathematics, University of 
Michigan -

"Bayesian Statistics" 

Howard Raiffa, Professor of Business Administration, 
Harvard University-

"Some Techniques for the Application of Bayes Deci­
sion Theory" 

Paul F. Chenea, Head of the School of Mechanical En­
gineering, Purdue University, will address a banquet meet­
ing. 

The two previous symposia have been well attended by 
representatives of electronic industries, defense industries, 
the armed services and the universities. Out of these 
events came the recent book, "Information and Decision 
Processes" edited by Robert E. Machol, chairman of the 
forthcoming symposium, and published by McGraw-Hill. 
The program on April 12-13 will bring together a new 
group of eight speakers presenting a sampling of the ap­
proaches being taken by some of the most brilliant men 
in the field to the use of mathematics in the making of 
optimal decisions in exceedingly complex situations in vari­
ous branches of engineering and the sciences. 

The program will be of particular interest to those con­
cerned with information theory, decision theory and 
mathematical statistics as well as those interested in opera­
tions research, systems engineering and related fields. 

Complete information on the symnosium may be had by 
addressing Dr. Robert E. Machol, School of Electrical En­
gineering, Purdue University, Lafayette, Indiana. 

. Presents opportunities 
for personnel qualified for 
the following openings 

ELECTRON IC DATA PROCESSING 

GRAMMERS 
'ATIONAL line of EDP systems including the 
l5 and 310 provides the basis for interesting 
~ctive work in any operation wherever money 
~handise is handled. Stability and growing 
~)ility are characteristic of the climate at 
'AL whether your work is in one of our 
~essing Centers or with our Data Process-
15 and Sales group in support operations. 
talifications for present openings are a 
rce and experience with a tape system 
lusiness or financial functions. 

SALES SUPPORT: At least two years of programming 
experience plus B.S. or M.S. in Business Administra­
tion or Mathematics will qualify for challenging work 
with EDP sales organization. Opportunities are varied 
and include: Programming, Manual Writing, Systems 
Analysis, Programming Research, Programming 
Instructor. 

CUSTOMER SITE REPRESENTATIVE: Locations 
will vary. Qualifications require broad experience in 
programming, operation and systems analysis. Must 
have worked with tape systems and be familiar with 
computer-user problems. Training given at Dayton 
prior to installation assignment. 

\' these and other professional level opportunities in challenging 
\S of work, write to: T. F. \Vade, Technical Placement G2-1, The 
ollal Cash Register Company, Main & K Streets, Dayton 9, Ohio. 

T\ 

*TRAOE MARK REG. U. S. PAT, O~~, 

• 

L CASH REGISTER COMPANY, DAYTON 9, OHIO fLECTRONIC DATA PROCESSING 

ADDING MACHINES. CASH REGISTERS 
ACCOUNTING MACHINES 

YEARS OF HELPING BUSINESS SAVE MONEY 
NCR PAPER (No CARlON REQUIRED) 

CIRCLE 79 ON READER CARD 
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computer engineers 

GREATER 
PRECISION 

... these are 
obJeectives 

•• • • • • • •• •••••• ••• • •• •• •• •• • • • •• •• ••• •••• • •••••• ••••• ••• • • • • •• • • • • 

INCREASED ACCURACY 

• • ••• • • •• • •• • • •••• •• 

GREATER RELIABILITY of 

computer development 
at General Electric's 

FASTER 
OPERATION 

Ordnance Department The Ordnance Department of General Electric is 
undertaking a growing number of computer design and 

Pittsfield, Massachusetts development projects. Utilizing advanced techniques in such 

~ 

March 1961 

fields as microminiaturization, cryogenics and thin film ele­
ments the continuing goal of this growing work program is 
major advances in the extension of computer capability. 
Areas of application include space, terrestrial and underwater 
navigation systems; missile inertial guidance and fire control 
systems. 

At the present time there are a number of outstand­
ing professional openings available to experienced computer 
engineers with the ability to: 

• CONVERT SYSTEM CONCEPTS AND EQUATIONS TO DIGITAL LOGIC 
AND ANALOG MECHANIZATION 

• DESIGN MORE ACCURATE ELECTRO·MECHANICAL ANALOG ELEMENTS 

• CONVERT LOGIC DESIGN AND MECHANICAL DIAGRAMS INTO 
DETAILED COMPUTER DESIGN AND EQUIPMENT 

Please forward your resume, including salary requirements, in 
complete confidence to W. B. Walker, Manager-Professional 
Relations, Dept. 56-MC .. 

ORDNANCE DEPARTMENT 
OF THE DEFENSE ELECTRONICS DIVISION 

~o~a~cs~!~ L • !tt~e~.~Ia~uL~ 
CIRCLE 80 ON READER CARD 
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FEATURE INDEX -1960 
JANUARY /FEBRUARY 

The RW-400-A New 
Polymorphic Data System pg. 8 

by R. E. Porter - Head Programming Development Sec­
tion. Information Systems Department Ramo-Wool-
dridge ' 

This seven-page article describes the system, functional mod­
ules, computer modules and special communication modules 
of the HW-400. Photographs and diagrams supplement the 
article. 

McBee Has Another 
Small Machine pg. 17 
The RPC-4000 is the subject of this one-page article with 
photograph. A summation of the machine's features is offered. 

UNCOL pg. 18 
by T. B. Steel, System Development Corp. 

T?is three-page feature, including diagrams, describes the 
hIstory and concept of the Universal Computer Oriented Lan­
guage. 

EJCC Impressions pg. 23 
by Mandalay Grems 

A look backward at the 1959 Eastern Joint Computer Con­
ference features comments and reaction to the success of the 
conference. 

And Still More on 
Computer Conferences pg. 43 
This two and one-half page article features two letters con­
cerning the effectiveness or ineffectiveness of computer confer­
ences. Robert M. Bennett, Jr. of IBM contributed one letter 
and E. A. Feigenbaum of the Rand Corp. contributed the 
other. 

Model 160 Makes Debut pg.48 
Specifications and data handling qualifications of Control Data 
Corporation's Model 160 are featured. A photograph of the 
model is also included. 

COBOL is the Language . pg. 54 
The step by step planning and creation of the COBOL is out­
lined. A listing of committe members of the different groups 
that studied the plan is also included. 

7080-IBM's New 
Business System pg. 55 
This article reports the announcement of the 7080 and in­
cludes information on prices, concepts, specifications and ap­
plications. 

MARCH / APRIL 
The Bendix G-20 
Data Processing System pg. 14 

by David C. Evans, Chief Engineer, and Charles A. 
Piper, Manager, Applied Mathematics, Bendix Computer 
Division 

This comprehensive four-page article gives a breakdown of 
the G-20 system, including information on the central proc­
essor, addressing facilities, operation codes and magnetic tape 
system. Photos, charts and diagrams are included. 

Digital Magnetic 
Tape Recorders pg. 1 9 

by Bert Berlant, Consultant 
This survey reviews the basic characteristics of reel-type digi­
tal magnetic tape recorders which are primarily designed for 
the storage and reduction of digital data in computation and 
digital control systems. It includes a two-page specification 
chart. 

RPC Quickens Pace; 
9000 Announced pg. 23 
This one-page article gives a description of the specification 
cost and applications of the RPC 9000. A photograph of th~ 
unit is included. 
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Some More Facts 
About COBOL pg. 29 
A further report concerning the progress being made in de­
veloping the Common Business Oriented Language. 

Western Joint Computer 
Conference pg. 33 
This is an eight-page section devoted entirely to the WJCC. 
An opening message by General Chairman R. M. Bennett, Jr. 
heads the section which includes an exhibitor list and a com­
plete summary of the technical sessions. 

Packard Bell 
Announces PB-250 pg. 52 

by Max Palevsky, Vice President and Director, Packard 
Bell Computer Corp. 

A list of specifications and applications supplemented by 
photos and diagrams highlight this two-page article on Pack­
ard Bell's desk-top size machine. 

Monroe Enters 
Small Machine Area pg. 58 
The Monrobot XI solid state, drum computer· is described. 
The price and characteristic breakdown is included. 

New Pace Feature 
Announced by EAI pg. 58 
High speed repetitive operation is described in this one-page 

International Standards 
for Computers pg. 72 
United States participation in two new areas of international 
standardization '- office machines and digital computers and 
data processing machines - is the subject of this feature. 

MAY/JUNE 
Tunnel Diodes and Computing pg. 1 5 
Three general questions were sent to a number of manufac­
turers of semi-conductor products and electronic computing 
equipment concerning tunnel diodes. This. four and one-half 
page article represents a cross section of the answers re­
ceived to this inquiry. 

An Advanced Analysis 
Method for Integrated 
Electronic Data Processing pg. 21 

by Orren Y. Evans, Manager, Data Processing Depart­
ment, Hunt Foods and Industries, Inc. 

The article reviews a method for communicating data proc­
essing information from the systems specialist to a compiler 
or programmer. 

1 960 W JCC-A Look Back pg. 23 
by G. A. (Bud) Barnard, Vice Chairman, WJCC 

The 1960 Western Joint Computer Conference is evaluated 
by an individual closely associated with the project. 

CODASYL's Phillips 
Writes About COBOL pg. 24 
This article explores the past and the future of the language. 
It was written by the chairman of the executive committee, 
Committee on Data Systems Languages. 

Systems Testing at IBM pg. 26 
by Daniel McCracken, Computer Consultant 

The final test of the IBM 700 and 7000 series is descrihed in 
this comprehensive five-page article. Photographs are included. 

A Customized Computer pg. 44 
by Robert L. Patrick, Computer Specialist 

The paper proposes a meld of read-only memory, micro­
programming, and automatic coding in a computer. 

Operation of a Flight Test 
Data Handling System pg. 47 
Time spent by engineers in record selecting, editing and 

DRTRMRTION 



preparation of data in a form acceptable by digital computers 
is the topic of this article. A diagram of an automatic data 
handling system is included. 

A Comparison of Computer 
Industries in the U.S. 
& the U.K. pg. 51 

by Brian Pollard, Burroughs Corporation 
Similarities and differences between the computer industries 
in the United States and England are highlighted in this one 
and one-half page evaluation. 

JULY / AUGUST 
Computing Power at Huntsville pg. 1 8 

by S. A. Lanzarotta, Editor 
A report on the test firing of a Saturn missile is included with 
a description of the computer facilities at the Huntsville base. 

A re-evaluation of 
Generalization pg. 25 

by R. C. McGee and H. Tellier, Hanford Atomic Prod­
ucts Operation 

This five-page article deals with the background and progress 
that has been made in the field of generalization. 

General Electric 
Announces 225 pg.44 

by Charles Katz, Manager of Programming research and 
Development, General Electric Computer Department, 
Applications Section 

General Electric's entrance into the general purpose computer 
field with the GE-225 is reported. Specifications and applica-
tions are listed. . 

DP Standards Proiect 
Progressing pg. 47 
This article covers the wide industry representation attracted 
by the x-3 program. 

COMEX-For 
Information Transmission pg. 51 
A new communications device which stores dc pulse generated 
by business machines such as typewriters is described in this 
report. 

LFE Has New Storage 
Display System pg. 67 
The article reports on the RAST AD data storage and display 
system offered by Laboratory For Electronics. 

AFIPS Constitution Draft 
Now Under Consideration pg. 69 
This is a letter of explanation by Harry H. Goode on a new 
constitution under consideration by the American Federation 
of Information Processing Societies. 

CODASYL Emphasis Shifting 
to Development Committee pg. 70 

by C. A. Phillips 
This letter by Phillips is a progress report on the activities 
and development of COBOL. 

, SEPTEMBER/OCTOBER 
A Progress Report on 
Machine Intelligence pg. 10 

hy Daniel D. McCracken, Consultant 
All evaluation of the progress made in the field of machine 
illtdligence is reported in this four-page feature. 

C-E-I-R Brings STRETCH 
To Los Angeles pg. 18 
The bringing of a STRETCH to Los Angeles, its intended 
application and a report on the number of systems in existence 
is the topic of discussion in this article. 

A News Report on 
German Computing pg. 27 

by Prof. Dr. Alwin Walther, Darmstadt Technical Col­
lege 

This report includes a brief history of German computing 
plus a survey of a number of machines on the market. 

March 1961 

Planning the RCA 601 System pg. 30 
by Arthur S. Kranzley, Manager, Product Planning & 
EDP Methods, RCA Electronic Data Processing Divis­

ion A four-page article on the RCA 601 contains a system 
description, system features, input-output transfer channels 
and addressing flexibility sections. Charts and photographs 
are included. 

Postal System Input 
Buffer Device pg. 42 

by Robertson Osborne, Joe & Gil, Burroughs Corpora­
tion 

A satire on the type of involved article that is emerging from 
the growth of the electronic industry. 

An Explanation of ALGOL 60 pg. 46 
by Dr. Ivan Flores, Consultant, Dunlap & Associates 

This article discusses the concepts which must be provided 
for in a problem language, and specifically in ALGOL 60. 

A Customized Computer pg. 70 
by Francis J. Alterman, Manager, Digital Computer 
Laboratory, -Mechanical Division of General Mills 

Specifications, features and applications are stated in this two­
page report on a new machine from General Mills. 

NOVEMBER/DECEMBER 

A Chart for EDP Experts pg. 13 
by Charles W. Adams 

A four-page computer characteristic chart has complete list­
ings of general characteristics, internal speed, magnetic tape, 
peripheral equipment and special features. Included in the 
chart are 43 computer types. 

NCR To Produce 
Large, Small 31 5's pg. 36 
This article gives a breakdown of the types of 315's that Na­
tional Cash Register Co. now has available. 

Gerber Develops 
Digital Plotter pg. 38 

by H. Joseph Gerber, President, Gerber Scientific In­
strument Co. 

This report presents the specifications and concept of a new 
digital plotter. 

Eastern Joint 
Computer Conference pg. 41 
Ten pages are devoted to the EJCC; its exhibitor list, tech­
nical program, and featured speakers and events. 

An Explanation of ALGOL 60 
by Dr. Ivan Flores, Consultant, 
Inc. 

This is the second in a two-part series 
with an explanation of ALGOL 60. 

Northwest Joint 

pg.65 
Dunlap & Associates, 

by Dr. Flores dealing 

C.omputer Conference pg. 72 
by W. J. Stadler, Boeing Airplane Co. 

A summary report on the activities and happenings at the 
Northwest Joint Computer Conference. 

Small Computer in a Large 
Computer Environment pg. 87 

by Frank Cole, Missiles & Space Systems, Engineering 
Department, Douglas Aircraft Co. 

This two-page article gives a picture of the atmosphere and 
applications computers are involved in at Douglas Aircraft 
Co. 

Reducing Human Error 
in ADP Systems pg. 91 

by John B. Teeple, Member Technical Staff, Ramo­
vVooldridge Div., Thompson Ramo Wooldridge, Inc. 

This paper outlines some human engineering "rules-of-thumb" 
which, when applied, will result in a more effective system 
through reduction of the probability of error. 
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p r TJV 
~ new DATAMRTICN literature 

TRANSISTOR TESTER: A new four-page, 
bulletin describes semi-automatic 
component tester for testing and 
classification of transistors at speeds 
of 30 to 60 tests per second. Typical 
test specifications, Row diagram, and 
test circuits are shown. MONITOR 
SYSTEMS, INC., Fort Washington 
Industrial Park, Fort Washington, 
Penn. For copy: 

CIRCLE 260 ON READER CARD 

MAGNETIC TAPE INSTRUMENTATION: 
Bulletin 3400 describes a new con­
cept in magnetic tape instrumenta­
tion. Reel to reel and loop operation 
with the same machine is described 
in the publication which also in­
cludes specifications and photos. 
SANGAMO ELECTRIC CO., Spring­
field, Ill. For copy: 

CIRCLE 261 ON READER CARD 

AUTOMATIC PROGRAMMING: Several 
of the important programming sys­
tems for the G-1.5 digital computer 
are described in a new eight-page 
brochure. The publication describes 
the general characteristics of these 
systems and includes partially coded 

. ~- ... 

illustrations of typical problems. 
BENDIX COMPUTER DIVISION, 
.5630 Arbor Vitae, Los Angeles 4.5, 
Calif. For copy: 

CIRCLE 262 ON READER CARD 

MAGNETIC MATRIX CHARACTERS: A 
description, list of features and ap­
plications is included in this one­
page bulletin on magnetic matrix 
characters for data display. FER­
RANTI-PACKARD ELECTRIC 
LTD., Electronics Division, Industry 
St., Toronto 1.5, Ont., Canada. For 
copy: 

CIRCLE 263 ON READER CARD 

AUTOMATIC TEST SYSTEM: An auto­
matic coincident current and word 
address memory plane and stack 
tester is the subject of this four-page 
bulletin. A brief description of the 
time generator, program generator, 
drive current, calibrated sense am­
plification, s"ize selection, mechan­
ical construction and display de­
coding is offered. DIGITAL EQUIP­
MENT CORP., Maynard, Mass. For 
copy: 

CIRCLE 264 ON READER CARD 

_ 1.J 
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EQUIPMENT 

DESIGN 

o ~ 
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Electronic diagnosis? Can you design and build equipment 

to isolate operational malfunctions in complex electronic and 

electro-mechanical systems? Required: experience with tran­

sistorized circuitry, digital or analog computing techniques, 

and/or sUb-miniature electro-mechanical devices and 

associated electronics. Write to Mr. Donald Krause. 

rn LITTON SYSTEMS, INC. G-uidance & Control Systems Div. 
Beverly Hills, California " 

I .,,'. ,. 

.when responding, a mention of DATAMATION would be appreciated. 

DATA DISPLAY: The SM-2 display 
equipment, capable of converting 
digital information into a visual pre­
sentation of alpha-numeric charac­
ters, arbitrary or abstract symbols, 
schematics, logic diagrams, graphs, 
charts, or maps, is the subject of this 
four-page brochure. LABORATORY 
FOR ELECTRONICS, INC., 1079 
Commonwealth Ave., Boston 1.5, 
Mass. For copy: 

CIRCLE 265 ON READER CARD 

ROTARY STEPPING SWITCHES: An 18-
page booklet presents the specifica­
tions, special features, characteristics 
and technical summaries of three 
types of switches. Photos, charts, 
diagrams and drawings supplement 
the text. AUTOMATIC ELECTRIC, 
Northlake, Ill. For copy: 

DATABILITY IN DEPTH: A listing of 
components & parts, assemblies, data 
handling sub-systems and data proc­
essing systems is offered. Under each 
section a list of products is included 
plus a tearout information request 
card. SYLVANIA ELECTRONIC 
SYSTEMS, 63 Second Ave., Waltham 

I .54, Mass. For copy: 
CIRCLE 266 ON READER CARD 

ANALOG TAPE RECORDER: A new pre­
cision analog tape recorder is the 
subject of a four-page brochure now 
available. Pulse frequency modula­
tion is the operating of this transis­
torized multi-channel unit which re­
cords and reproduces data down to 
DC. MNEMOTRON CORP., 1 N. 
Main St., Spring Valley, N.Y. For 
copy: 

CIRCLE 267 ON READER CARD 

MOLECULAR ENGINEERING: A facili­
ties brochure covers the full range of 
activities and fields of interest of the 
firm. Molecular engineering is the 
keynote of the publication with em­
phasis being in this particular field. 
ELECTRO-RADIATION, INC., 2200 
Colorado Ave., Santa Monica, Calif. 
For copy: 

CIRCLE 268 ON READER CARD 

INFORMATION RETRIEVAL SYSTEM: The 
objective, facilities, types of research 
and general information on a new 
center for documentation and com­
munication research at Western Re­
serve University is described in this 
publication. WESTERN RESERVE 
UNIVERSITY, School of Library Sci­
ence, Cleveland 6, Ohio. For copy: 

CIRCLE 269 ON READER CARD 
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OPPORTUNITIES AT THE OUTER EDGE OF COMPUTER SCIENCE ... 

PERCEPTION* 

0000000000000000111111000 
0000000000000111111111111 
0000000001111111100000111 
0000001111111100000000011 
0000011111100000000000011 
0000111110000000000000111 
0011110000000000000011111 
0111000000000000000111110 
1110000000000000001111100 
1110000000000000111111000 
1110000000000001111111000 
1111000000000111111100000 
1111111111111111111000000 
0011111111111111100000000 
0001111000111111000000000 
0000000000011110000000000 
0000000001111110000000000 
0000000011111100000000000 
0000000111111000000000000 
0000001111110000000000000 
0000011111110000000000000 
0000011111100000000000000 
0000111111000000000000000 
0000011110000000000000000 
0000011110000000000000000 

Studies in pattern and character recognition by com­
puters, from theoretical conception through successful 
operation, are an intrinsic part of a long-term program 
recently initiated by the General Motors Research Labo­
ratories. This major research and development effort is 
aimed at extending the sensor, problem-solving, and 
motor capabilities of computers. 

MATHEMATICIANS, ENGINEERS, PHYSICISTS interested in contribut­
ing to this advanced work at the outer edges of computer 
science are invited to explore the many opportunities in 
our growing computer staff. 

Immediate career openings, including senior positions, 
exist for qualified personnel in these areas: PATTERN AND 
CHARACTER RECOGNITION, NUMERICAL ANALYSIS, PROBLEM ORIENTED 
LANGUAGES, NUMERICAL CONTROL, and PROGRAMMING SYSTEMS. 

As a member of our Laboratories' staff, you enjoy stimu­
lating association with professional personnel in diverse 
scientific and engineering fields, new and ample computer 
facilities (soon to include the IBM 7090), a comfortable 
campus-like working atmosphere, outstanding fringe 
benefits, and competitive salaries commensurate with 
background and experience. 

* PERCEPTION. Illustrated is a computer interpretation on a 
25 x 25 matrix of a hand-printed 9 enlarged from quarter-

inch size. It is part of an experimental alphanumeric recog­
nition technique . .. a straight-forward bit matching pro­
cedure using statistically generated master patterns as masks. 
Up to 85% of the data generated by optical scanning has 
been recognized at a rate of two characters per second using 
an IBM 704. Questions being explored: How can this 
technique-or others being devised-be refined for the 7090 
to recognize all significant data? How can recognition rates 
be increased to several hundred characters per second using 
a relatively small memory? 

Home of the General Motors Research Laboratories consists of these eight 
buildings making up part of the 330-acre GM Technical Center. This modern 
campus of technology is located in suburban Warren, 13 miles north of down­
town Detroit and within easy driving distance of top Michigan and Canadian 
recreational areas. 

If you are experienced in any of the above areas, we invite you to write: 

Mr. J. B. Sparhawk, Personnel Staff 

Ceneral Motors Research Laboratories 
-----------________ WARREN, MICHIGAN, __________________ _ 

March 1961 CIRCLE 81 ON READER CARD 59 
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~})~t~~ t . 1{ The.e two familiar Boolean e9u~tlbns(known as OeMo,gan'. o toa single statement In a new/oglcal algebra. called M .. lnrlitv1n",,.1 

. Logic. This new threshold type algebra has been discovered 
In Remington Rand Univac's Mathematic and' Logic Resear~h 

Univac now has a number of opportunities for partici­
pation in exceptionally interesting projects which offer 
both professional and personal reward. These positions 

are highly significant in their potential for advancement, 
and experienced and capable people are urged to investi­
gate them immediately. 

SAINT PAUL, 
MINN. 

COMPUTER APPLICATIONS ANALYSTS 
MILITARY SYSTEMS ANALYSTS 
COMPUTER PROGRAMMERS 
COMPUTER LOGICAL DESIGNERS 
ENGINEER WRITERS 

SAN DIEGO, 
CALI F. 

COMPUTER PROGRAMMERS 
MILITARY SYSTEMS ANALYSTS 

SYSTEMS TEST & EVALUATION ENGRS. 
For data extraction & reduction, debugging 
of equipment, & systems integration. 

For the above positions in our St. Paul, Minn., laboratories, The above positions are now available at Remington Rand Univac 
send resume of experience and education to: in San Diego. Send resume of experience and education to: 

------ R. K. PATTERSON ------------- WILLIAM LOWE ------
Remington Rand Univac. Univac Park • St. Paul, Minnesota Remington Rand Univac • P. O. Box 6068 • San Diego 6, Calif. 

There are also immediate openings in al/ areas oj"digita/ computer 
development at our other laboratories. Inquiriesslzouldbeaddressedto: ~ __ ~_~_ .... __ .-. -.. __ ~ ___ _ 

F.E. NAGLE D. CLAVELOUX ~~"'111- ....,..,. ~ 
1900 West Allegheny Wilson Avenue CIRCLE 82 ON READER CARD 
Philadelphia 29, Pennsylvania South Norwalk, Connecticut D I V I 5 ION 0 F 5 PER R Y RAN D COR P 0 RAT ION 
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... lIke Its counterpartthe chess queen, the, ,.:';\1 digital 

computer offers unmatched power ••. complemented 

by ••• many programming aids ... microsecond speed 

... an expandable plug-In memory ... a full range 

of peripheral equipment ... all in the most compact 

package at the lowest cost in the computer field. 

[P-~ Packard Bell Computer 
A Subsidiary of Packard Bell Electronics, 

1905 Armacost Avenue, Los Angeles 25, California 
CIRCLE 2 ON READER CARD 



... even four times faster than any p~evious Philco 2000 'systems 

Philco 2000 Data Processing Systems have always been among the fastest 
and most reliable. Now, the new model 212 central processor brings an 
entirely new concept in data processing speed, efficiency and flexibility to 
business, industry and science. 

Advanced four-way processing, which permits simultaneous processing of 
four instructions; faster· circuits, with diode-transistor logic; improved 
internal organization; all co~tribute to. the tremendous speed of the 212 
... four times faster than any previous model. For example, it can perform 
639,000 additions in one second. 

Faster running time, more effective use of memory and reduced program­
ming time, result in the greatest possible economy in data processing. 

The 212 central processor is fully compatible with all Philco 2000 systems. 
You can install a Philco 2000 system now, utilizing either the model 210 or 
211 central processor, and as your work load increases, replace the central 
processor with the model 212, without reprogramming! Write today for 
complete information. 

Features 
• Asynchronous design 

• Fully compatible with other Philco computers 

• Faster circuits 

• Diode-transistor logic 

• Improved internal organization 

• Simplified maintenance 

• Multiplication range between 3 and 
12 microseconds, average of 8 microseconds 

• Advanced four-way processing. Permits four 
instructions to be processed simultaneously 

• Access time of 1 microsecond for a pair 
of instructions 

• Expanded instruction catalog of 
248 instructions 

• Four modes of automatic index register 
modification for maximum program efficiency 

• Expanded repeat functions to allow automatic 
looping of up to four instructions 

PHILCO CORPORATION • GOVERNMENT & INDUSTRIAL GROUP • COMPUTER DIVISION, 3900 WELSH ROAD, WILLOW GROVE, PA. 

CIRCLE J ON READER CARD 
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