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JOVIAL beginnings 
In June 19,58, the System Development Corporation ini­
tiated the Auto-Coding research project to investigate the 
procedure-oriented programming language concept. The 
preliminary results of this effort were quite similar in pur­
pose to the ALGOL-58 specifications, published later that 
year, and it was decided to adopt much of the ALGOL 
notation for the convenience of standardization. The lan­
guage developed by this project was named CLIP, a 
Compiler and Language for Information Processing. 

When work on CLIP had assured the practicality of 
the scheme, it was decided to develop a similar, pro­
cedure-oriented programming language for the SACCS 
(Strategic Air Command Control System) computer pro­
grams. This language, named JOVIAL, was, like CLIP, 
patterned after ALGOL, and was adapted to the pro­
gramming of large scale, computer based, command con­
trol systems by the incorporation of certain features found 
desirable from experience gained in the 'development of 
the SAGE air defense system of computer programs. Sub­
sequently, however, because of the success of the first 
working version of the language and due to a growing 
realization of its wide potential scope, a decision to stand­
ardize on JOVIAL as a corporate prOcedure-oriented pro­
gramming language was made, and further development 
has proceeded on this basis. 

The prime motivation for the development of JOVIAL 
was the wish to have a common, powerful, easily under­
standable, and mechanically translatable programming 
language suitable for a very wide range of applications. 
Since the corporati,on's activities center on the design, 
development, and implementation of large scale informa­
tion processing systems utilizing a variety of computers, 

COMPOOL 

such a language; must be machine independent, with a 
power of expres,sion; in logical operations and symbol 
manipulation as well llS in numerical computation. 

One of the further: requisites of any programming lan­
guage intended for lai'ge scale data processing systems is 
that it include the capability of designating and manipula­
ting system· data, as described in a Communication Pool 
(COMPOOL) of system configuration information. A 
COMPOOL serves as a central source of data description, 
communicating changes in data design by supplying the 
compiler (or assembly program) with the current data 
description parameters, thus allowing automatic modi­
fication of references to changed data in the machine lan­
guage programs. Though highly desirable for any data 
processing system, a COMPOOL is a vital necessity for 
large scale systems, where problems of data design co­
ordination between programmers are apt to be otherwise 
unsolvable. 

As none of the existing procedure-oriented languages 
were entirely adequate for the purpose of programming 
command .control systems, being primarily intended, like 
COBOL, for business applications or, like ALGOL, for 
scientific-numeric applications, JOVIAL was designed as 
an extension of ALGOL incorporating the necessary fea­
tures mentioned above. JOVIAL thus belongs to the 
ALGOL family of procedure-oriented programming lan­
guages, and because of its strong family resemblance, the 
extensive literature of ALGOL procedures that is arising, 
with the most simple of transliterations, can also be ap­
plied to JOVIAL. 
JOVIAL's advantages 
JOVIAL is a general purpose programming language. Be­
cause of the wide range of problems encountered, any 

FIGURE 2: A JOVIAL COM.PILER 
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programming language intended for large-scale command 
control data processing systems must be truly universal in 
scope. As such a language, JOVIAL is suited for a variety 
of different applications since it provides consistent nota­
tions for the designation and manipulation of numeric 
values (in both fixed-point and floating-point representa­
tion); dual or complex numeric values; alphanumeric 
values; status values; Boolean values; tables of values; 
strings of values; and multi-dimensional arrays of values. 
Thus, because of its wide resulting applicability, JOVIAL 
is suited for scientific and engineering problems involving 
numeric computation, for business problems involving 
large data files, for logically complex problems involving 
symbolic data, and because of the optional control it pro­
vides over the details of storage allocation, JOVIAL is 
especially suitable for problems requiring an optimum 
balance between data storage and program execution 
time. 

JOVIAL is a readable and concise programming lan­
guage, utilizing self-explanatory English words and the 
familiar notations of algebra and logic. In addition, 
JOVIAL has no format restrictions, and with the ability 
to intermix comments among the symbols of a program 
and to define notational additions to the language, the 
only limit to expressiveness is the ingenuity of the pro­
grammer. A JOVIAL program may thus serve as its own 
documentation, allowing easy maintenance and revision 
by programmers other than the original author. 

The convenient subordination of detail without loss of 
detail afforded by JOVIAL also contributes to readability, 
and greatly expedites the task of writing programs. One 
simple JOVIAL statement can result in the generation of 
scores of machine instructions which might normally take 
hours to code in a machine-oriented language. This re­
duction in program size proportionally reduces the oppor-

NAMES & JOVIAL 
Ever since its inception as SDC's problem-oriented 
language for SACCS early in 1959, JOVIAL has 
been closely associated with the name of Jules 
Schwartz. Indeed, JOVIAL itself is an acronym stand­
ing for "Jules" Own Version of the International Al­
gebraic Language" (IAL, later renamed ALGOL), 
and was coined in happy preference to "OOVIAL" 
- "Our Own Version of the IAL." Jules was then in 
charge of the original compiler project, and the lan­
guage was named during his absence on a business 
trip (sic). 
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In May, 1960, when the decision was made to 
standardize on JOVIAL as a common programming 
language for SDC, a Generator project was set up, 
headed by Erwin Book. Currently five Translator 
projects exist: the AN IFSQ-7 Translator Project 
headed by Cal Jackson; the Philco 2000 headed by 
Ellen Clark; the CDC 1604 headed by Harvey Brat­
man; and, under the direction of Jules Schwartz in 
Paramus, N.J.; the AN/FSQ-31 headed by Hank 
Howell, and the IBM 709-7090 headed by Monroe 
Spierer. Working compilers for all five computers are 
scheduled for operation this summer. Author C. J. 
Shaw is currently working on JOVIAL documentation 
with the Generator Project. 

tunity for purely typographic errors which, due to JOVI­
AL's readability, are much more obvious when they do 
occur. And since coding errors based on the idiosyncrasies 
of computer operation are eliminated, experience has 
shown that JOVIAL programs may be written and tested, 
even by neophyte programmers, in less time than previ­
ously required with machine-oriented programming lan­
guages. 

Computer users are often faced with the necessity of 
producing large numbers of computer programs in short 
periods of time. Such a readable language as JOVIAL 
can alleviate the heavy burden this places on the existing 
programming staff, thereby reducing the need for quick 
augmentation with relatively inexperienced programmers. 

JOVIAL will also simplify and speed up the related 
problem of training personnel in the design of data proc­
essing systems and the development of computer pro­
grams for such systems because, although JOVIAL was 
designed primarily as a tool for professional programmers, 
its readability makes it easy for non-programmers to learn 
and use, and should also help to broaden the base of 
JOVIAL users beyond those engaged in actual program­
ming. 

JOVIAL is a machine independent programming lan­
guage, answering the pressing need for a common stand­
ard of communication between the users of many differ­
ent computers. As a common programming language, 
JOVIAL can serve both as a means of communicating in­
formation processing methods between people and as a 
means of realizing a statcd process on a number of differ­
ent computers. Consequently, JOVIAL will significantly 
reduce the re-training problem encountered in shifting 
programming personnel to projects based on new or un­
familiar computers. 

A JOVIAL program describes a particular solution to a 

C. J. SHAW, Senior Programming Analyst, System 
Development Corporation, Santa Monica, Cal. 
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data processing problem, meant to be incorporated by 
translation into a machine language program. As in AL­
GOL, the two main elements of this description are: 

1. A set of declarations, describing the data to be 
processed; 

2. A set of statements, describing the algorithms or 
processing rules. 

These two sets of descriptions are, to a great extent, mu­
tually independent, so that changes in one do not neces­
sarily entail changes in the other. Further, the pertinent 
characteristics of an element of data need be declared 
only once and do not have to be repetitiously included 
with each reference to the data. 

A brief example, of a matrix multiplication routine, will 
serve to illustrate the general appearance and some of the 
properties of JOVIAL. 

n-l 
Yij == l: erik f3kj 

k==O 

For j == 0, 1, ... ,x-l 

For i == 0, 1, ... , y- 1 

FIGURE 1: COMPUTATIONAL SCHEME 
FOR MATRIX MULTIPLICATION 

MATRIX'MULTIPLICATION. "THIS ROUTINE MULTIPLIES ALPHA, 
AN X-ROW, N-COLUMN, FLOATING-POINT NUMERIC MATRIX 
BY BETA, AN N-ROW, Y-COLUMN, SIMILAR MATRIX TO OB­
TAIN GAMMA, AN X-ROW, Y-COLUMN, PRODUCT MATRIX." 
BEGIN 
"THE FOLLOWING DEFINITIONS IMPROVE READABILITY." 

DEFINE FLOATING'POINT "F" $ 
DEFINE THRU ",1," $ 

"THE FOLLOWING DEFINITIONS SPECIFY THE MATRIX DI­
MENSION PARAMETERS X, Y, AND N AND ~UST BE FillED 
IN WITH INTEGERS BY THE ROUTINE'S USER." 

DEFINE PARAMETER'X .. $ 
DEFINE PARAMETER'Y " $ 
DEFINE PARAMETER'N " $ 
ARRAY ALPHA PARAMETER'X "ROWS" 
PARAMETER'N "COLUMNS" FLOATING'POINT $ 
ARRAY BETA PARAMETER'N "ROWS" 
PARAMETER'Y "COLUMNS" FLOATING'POINT $ 
ARRAY GAMMA PARAMETER'X "ROWS" 
PARAMETER'Y "COLUMNS" FLOATING'POINT $ 

FOR I = ~ THRU PARAMETER'X - 1 $ 
BEGIN 
FOR J = ~ THRU PARAMETER'Y - 1 $ 

BEGIN 
GAMMA($I,J$) = ~ $ 
FOR K = ~ THRU PARAMETER'N - 1 $ 

GAMMA($I,J$) = 
GAMMA($I,J$)+ALPHA($I,K$)*BETA($K,J$) $ 

END 
END 

END 

A second example of the general appearance and some 
of the properties of JOVIAL appears in the following 
routine to compute the longest run of cards in a bridge 
hand. 

"The following set of definitions improve readability by re­
moving certain abbreviations." 
DEFINE INTEGER "A 36 S" $ 
DEFINE STATUS "S 6" $ 
DEFINE BOOLEAN "B" $ 
DEFINE TRUE "1" $ 
DEFINE FALSE "~ .. $ 
DEFINE CODE "BIT($~,6$)" $ 
DEFINE EQUALS "EQ" $ 
DEFINE GREATER'THAN "GR" $ 
DEFINE RIGID'LENGTH "R" $ 
"RUN, a routine to compute the length of the longest run or 
unbroken sequence of cards of the same suit in a hand of 13 
playing cards. (The ace is either high or low.)" 
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DEFINE 

TABLE 

ITEM 

ITEM 

ITEM 
ITEM 

ITEM 
ITEM 

sequence "V(deuce) V(trey) V(four) V(five) V(six) 
V(seven) V(eight) V(n i ne) V(ten) V(jack) 
V(queen) VIking) V(ace)" $ 

cards RIGID'LENGTH 13 $ 
BEGIN 

suit STATUS V(club) V(diamond) V(heart) 
V(spade) $ 

name STATUS sequence $ 
END 

run'length INTEGER $ 
card 'suit STATUS V(club) V(diamond) V(heart) 

V(spade) $ 
card'name STATUS sequence $ 

first'card BOOLEAN $ 
run. BEGIN 

run'length = ~ $ 
FOR i = ALL(cards) $ 

BEGIN 
first'card = TRUE $ 
card'suit = suit($i$) $ 
card'name = name($i$) $ 
FOR j = 1 $ 

find'next. BEGIN 
FOR k = ALl(cards)$ 

BEGIN 
IF suit($k$) EQUALS card'suit 

AND (CODE(name($k$)) EQUALS CODE (card'name)+ 1 OR 
(first' card AND card'name EQUALS V(ace) AND name($k$) 
EQUALS V(deuce))) $ 

BEGIN 
card'name = name($k$) $ 

i=i+1 $ 
first'card = FALSE $ 
GOTO find'next $ 
END 

END 
IF i GREATER'THAN run'length $ 

run'length = i $ 
END 

END 
END 

JOVIAL compilers 
Translation programs, called compilers, are currently being 
written for the following computers: the IBM 709 and 
7090; the AN/FSG-7; the AN/FSQ-31; the Philco 2000; 
and the CDC 1604. Translating between JOVIAL and 
machine or machine-oriented language, these compilers will 
allow the efficient translation of JOVIAL programs from 
one computer to another. Thus, through JOVIAL, it be­
comes possible to develop data processing systems for 
existing computers that can operate on future, more 
powerful computers with minimal conversion costs­
merely by writing a new compiler. 

The various JOVIAL compilers all consist of a pair of 
sub-programs performing two separate and distinct phases 
of translation. The first phase is concerned largely with 
codifying the data description declarations and with deter­
mining appropriate sequences of elementary operations 
conforming to the algorithms described in the JOVIAL 
statements. This first phase of translation, performed by a 
program known as the 'Generator,' is entirely machine 
independent, producing as its output an 'Intermediate 
Language' (IL), also machine independent, which func­
tions as a limited sort of Universal Computer Oriented 
Language (UN COL). The program translated from 
JOVIAL to IL is then translated from IL to a machine or 
machine-oriented language during the second phase by a 
program known, simply, as the 'Translator.' Figure 2 illus­
trates the structure of a JOVIAL compiler. Notice that the 
Generator accepts COMPOOL declarations describing 
system data, and that a JOVIAL program may contain 
portions coded in a machine-oriented language. 

Each JOVIAL compiler has its own unique Translator. 
The Generator and Intermediate Language, being machine 
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independent however, are common to all, as shown in 
Figure 3. 

This arrangement has several convenient features: 
1. One Generator means that control over the form 

of the JOVIAL language is centralized, eliminating other­
wise irresistible tendencies toward the growth of divergent 
dialects. 

2. One Generator eliminates the duplication of effort 
involved in writing a unique Generator for each com­
piler. 

3. A common IL allows a family of compilers to be 
produced for some new procedure-oriented language 
merely by writing a new Generator to translate to the IL. 
summary 
We have seen that a digital computer can execute a 
'wired-in' set of machine instructions, each indicating an 
operation and designating operand values and a subse­
quent instruction. In human terms, the binary symbols 
the machine uses for these purposes are decidedly incon­
venient. But, using the ability of the computer itself to 
manipulate and transform symbols, the programmer may 
employ more meaningful symbologies. 

The evolution of programming languages is largely the 
introduction of ever more powerful symbols for the pro­
grammer's use. In the first, machine-oriented program-

NEW .. ~ 
. I ~ENERATOR 

lANGUA~ 

JOV~Al GENERATOR ~ 

ming languages, the symbols used by the programmer 
had an absolute, one-to-one correspondence with the sym­
bols used by the machine. The next step allowed certain 
of the programmer's symbols to have a relative, context 
defined (but still one-to-one) correspondence with the 
machine's symbols. Machine-oriented programming lan­
guages reached their present peak of development with 
the introduction of a declarative mode which, by pro­
viding the translation program with the information needed 
for a one-to-many symbol transformation, allowed symbols, 
to be defined for the programmer's use having a more 
complicated correspondence with the symbols used by the 
machine. However, the programmer using a machine­
oriented language is still vitally concerned with the cor­
respondence between his symbols and the machine's sym­
bols. 

By incorporating increasingly more complex symbol 
transformations, of the type that are both context de­
pendent and one-to-many, procedure-oriented languages, 
such as JOVIAL, almost of necessity relieve the program­
mer of his previous concern with the machine's symbols. 
And by providing the programmer with a more congenial 
as well as a more powerful notation, such languages allow 
him to concentrate on a method of solution, rather than 
on the computer. 

TRANSLATOR 
~~. f 'U®®4J, 

~~~@ TRANSLATOR 

V --

~I ~,~ TRANSLATOR 
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IIIL, I TRANSLATOR ~ ( ~,Jll 

TRANSLATOR >~~ 
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FIGURE 3: THE FAMILY OF JOVIAL COMPILERS. 
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Ampex V.P. Erwin Tomash explains 
the new posture of his company to 
DATAMATION editors. 

T he recent merger of Ampex Corporation and Telemeter 
Magnetics, Inc., announced earlier this year, prompted the 
usual industry speculation as to the reproductive potential 
of the new family with a broad range of rumor exploring 
such possibilities as a pocket-sized computer with Norwei­
gan notation, to sand blasting on thin films. 

To lend a hand in the haze-clearing project, DATAMA­
TION editors visited the Culver City offices of Erwin To­
mash, Vice President, Ampex Corporation and Manager, 
Ampex Computer Products Company. As principal generator 
for the following taped interview, DA T AMA TION asked 
Mr. Tomash, "Why and vVhat Now?" The result: a terse 
assessment of factors in the merger coupled to future direc­
tions for EDP a la tape and memory. 
Q. From the viewpoint of Telemeter Magnetics, Mr. To­

mash, what wei·e some of the background factors which 
prompted this merger? 

A. Both Ampex and TMI were prompted by the same back­
ground factors in desiring the merger. We were a major 
supplier of memories; Ampex was dominant in digital 
tape units. 

The wedding of two technologies, the similarity of 
markets, and the continuity of interest made a merger 
absolutely natural. . 

June 1961 

AMPEX~:~ TMI = 
~~~~g~~~ 

TMI had concluded that our role should be that of a 
supplier to the computer industry and this conclusion 
wasn't reached quickly. We made several trips into the 
special systems business. After a year or so, we found 
we were competing with our customers. People we were 
selling memory subsystems to were system builders. You 
have to remember that at the time TMI went into the 
business, and up to just a few years ago, there was no 
such thing as a memory house. 

Q. Specifically, what prompted the merger with Ampex? 
A. Over the years, TMI and Ampex had worked together 

and had discussed combined products. Nothing was 
more natural than to consider going all the way. Cer­
tainly the tape unit was the other kind of memory being 
used in quantity in computers. And so it was natural for 
us to think of Ampex. In the process of doing this, it 
developed that Ampex was looking for growth areas. 
We met with the Ampex people and found that Ampex 
was very much in favor of building an organization to 
be the memory supplier to the computer industry, but 
had no intention of going into the computer business. 
We found that their management was similar in direc­
tion to ours. They have grown through technical inno­
vation. A lot of mergers haven't been made. We also 
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had pretty much insisted on growing on our own. That 
really is how the whole thing came about, and it wasn't 
a very protracted merger negotiation. 

Q. What were some of the more immediate effects of the 
merger? 

A. This action brought together under a single manage­
ment all the elements of Ampex which supply equip­
ment to the computing industry. We are physically mov­
ing the design and manufacture of digital tape units 
down to Culver City so that Ampex Computer Products 
Company will be geographically centered in one place. 

Q. But what are you doing about the product line? 
A. We are not immediately going to change any of the 

products. The short range product program now in 
progress is being continued. The TM-2 and FR-400 
tape units are· still being shipped in quantity. The TMI 
line is moving along normally at a good clip. 

The long term benefit of the merger is going to come 
about from the wedding of three technologies. Any new 
memory system that we can see, particularly in the mass 
memory fields, is going to need electronics, mechanics, 
and magnetics. Ampex and 11MI are pretty good elec­
tronic houses. In addition, Ampex is highly skilled as 
an electro-mechanical house. Putting the two things to­
gether is bound to result in new products. 

Of course, we are doing advanced development of 
future products but the immediate effect of the merger 
will be much more emphasis on product reliability. I 
think that by this fall Ampex Computer Products Com­
pany will have some announcements of interest. 

Q. You mentioned the mass memory field. Isn't this getting 

We think the computer of the future is going to have, 
in addition to direct access storage, a small arithmetic 
organ, a large read only memory storing function tables 
and a number of levels of memory of various character­
istics. 

Q. Could we switch gears on you and ask about some spe­
cific areas of potential product development as a result 
of R&D; thin films for example? 

A. Any new development must be judged on both a tech­
nical and economical basis. Magnetic cores were adopted 
overnight because there was no effective competitor. 
This situation no longer holds. Thin films have not yet 
met their original objective which was to be an inexpen­
sive form of memory. They may meet a second goal of 
high speed. Small working high speed memories, faster 
than one microsecond in cycle time are in existence at 
the moment. Therefore, regardless of economics, you're 
doing something that hasn't been done before. Below 
about a half a microsecond and down to the tenth micro­
second class it looks like thin films may be the answer. 

Q. What is the next storage element likely to be? 
A. I don't know exactly or specifically. But there are a num­

ber of developments that look interesting. The next 
storage element that really succeeds will be either a lot 
cheaper or a lot faster. I suppose it is too much to hope 
for both in one element. 

Q. What is going to make a memory cheaper or faster? 
A. You don't need to be a memory engineer or a computer 

scientist to know the answer to that question. In simple 
terms, a large object absorbs more energy than a small 
one. If you want speed, you, can make the smaller one 

An Ampex View of Tomorrow's Computer 

close to making a computer? 
A. No, we believe the memory business is not the same 

as the computer business. Our plan and desire is to pro­
vide the system designer with the memory building 
blocks he needs. The mass memory field is but one of 
several in which we are doing development work. 

Q. What are a few of the more general areas of your ap­
proach? 

A. We feel that the balance of computers is· shifting to 
more and more memory, and that this memory will be 
multi-level in its organi2'!ation just as in a human being. 
Some of this memory will be associative. For example, 
a human being has a very small direct access memory. 
There is very little that you andI remember immediately 
and have available at our finger tips, but we do have 
associative memories, and we do have great memory 
capacity once we trigger the various levels. We are able 
to dredge up, so to speak, many levels of memory. 
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go faster. If you want economy, you can move the 
smaller one easier, therefore, at less cost. Reduced en­
ergy is the whole key to the storage element of the fu­
ture. That is why the transistor has been so effective in 
the computer business. So, if you want to go fast, you'd 
better reduce the energy level required. 

Q. One final question, Mr. Tomash. How do you estimate 
the economic growth df EDP and Ampex Computer 
Products Company during the next decade? 

A. Although you can pick anyone of a number of forecasts, 
our estimate for the electronic data processing industry 
by 1970 is about 10 billion dollars in annual sales. Our 
present shipments to the industry for 1960 were about 
15 million. If we keep running pretty fast and keep up 
with the industry, we should have about 45 million in 
annual sales by 1970. Our plans call for us to add to 
our product base, and so we have set our target for 
1970 at 80 million. 
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A FULL FAMILY 
OF AIRBORNE 
MAGNETIC DRUMS 

To fill the exacting requirements of airborne 
operations, Bryant announces a complete family of 
magnetic storage drums for general and special 
purpose applications in aircraft, missile, and satellite 
systems. I ncorporating rugged, lightweight, 
shock-resistant construction, Bryant airborne drums 
qualify to military specifications by independent 
laboratory tests. Features include: 

• Capacities to one million bits. 
• Minimum weight and package size. 
• Bit rates to one megacycle. 
• Speeds to 18,000 RPM. 
• Qualified to MI L-E-5400. 

For details, contact your nearest Bryant representative, 
or call direct. 

COMPUTER PRODUCTS 
Disc File and Magnetic Drum Memories for Every Storage Application 

852 Ladd Road • Walled Lake, Michigan • MArket 4-4571 

A DIVISION OF EX-CELL-O CORPORA T/ON 

61-37CP 
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MEETING THE COMPUTER INDUSTRY'S NEED FOR STANDARDIZED MEMORY COMPONENTS 

NEW FERROXCUBE 4· WIRE COINCIDENT 
CURRENT MEMORY PLANES AND STACKS 
OFFER UNMATCHED RELIABILITY D COMPACTNESS D AVAILABILITY & ECONOMY 
Many are the features that set Ferroxcube memories apart from all others; unquestionably, the most note­
worthy is reliability. All array terminal connections are multiple wire wrapped and dip soldered to eliminate 
the fallibility of hand soldering. All memory cores are 100% precision tested on all electrical parameters both 
before and after assembly in the;maiiX' Compactness of design-ac ieved by wafer constructiof}-an~ by wir­
ing memory cores on 50 mil c~'hter -makes for substantial r tiucti ns in stack dimensions. Availability is 
continuously assured by Ferrox'cube' unmatched manufacturi, g cap bilities. Economy follows/as a ~esult of 
Ferroxcube's high volume produc~ion, highly adaptable frame constru tion and the eliminatio of C~S~ly hand 
soldering. For complete inf 1m tiEj rite for Bulletin PS-1 . L--.J 
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U FER ReX CUB E CORPORATION OF AMERICA. SAUGERTIES, N. Y. 
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CRTR~RTICN news briefs 

SPERRY RAND & CDC SIGN 
TRADE SECRET STIPULATION 
Sperry Rand Corp. and Control Data 
Corp. have both signed a stipulation 
which has been filed in the U.S. Dis­
trict Court, Minneapolis, providing 
that in the event Sperry Rand's claims 
are upheld in a pending lawsuit against 
CDC, Sperry Rand will not interfere 
with CDC's use of alleged trade se­
crets in work on government contracts. 
The suit was initially filed three years 
ago by Sperry Rand. 

COLLINS GETS LARGE 
DATA TRANSMISSION ORDER 
The Communications and Data Sys­
tems Division of Collins Radio Co., 
Dallas, .has received a $3,226,000 
order for data transmission equipment 
from the Air Force. The equipment 
will be used in a world-wide data 
transmission, processing and display 
system to be installed for the Strategic 
Air Command. The order was awarded 
to Collins by the International Electric 
Corp., Paramus, N.J., prime contractor 
on the SAC Control system. The order 
calls for a large number of digital data 
modems. 

M.I.T. INITIATES 
MAN-MACHINE RESEARCH 
A" four-year research program has been 
initiated at the Massachusetts Institute 
of Technology. Objective of the pro­
gram is to merge man and machine in 
a system that would closely couple 
human powers of reasoning and in­
tuition with the ability of computers to 

process vast quantities of information 
at great speed. Preliminary research 
started on the Center's first computer, 
704, is being advanced with the 709 
so that experimental work on a larger 
scale can be done with the arrival of a 
7090 in January, 1962. Funds totaling 
$160,000 for the first two years will 
come from nearly equal grants from 
the National Science Foundation and 
the Office of Naval Research. A budget 
of $500,000, including development of 
new equipment, is projected for the 
second two years. 

LINEAR PROGRAMMING 
FOR 704, 709, 7090 
Bonner & Moore Engineering Asso­
ciates now has available a linear pro­
gramming system for the IBM 704, 
709, and 7090. Production problems 
of 200 constraints and test problems 
of 400 constraints are being run rou­
tinely. The maximum capacity of the 
system is believed to be greater than 
500 restrictions. Several features pro­
vide for maximum ease of use of the 
system. For instance, the code can be 
llsed for FORTRAN MONITOR chain 
link and is compatible with already 
available restriction generator routines. 
In addition to normal output, several 
general report writing options are avail­
able. 
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IBM RESEARCH CENTER 
Recently dedicated, the Thomas J. 
vVatson Research Center, largest study 
center for computer science in the 
world, brings together more'than 1500 

ACM CONFERENCE MAY ATTRACT 2,500 TO L.A., SEPT. 6-8 

An attendance of over 2500 is expected 
at the Association for Computing Ma­
chinery's 16th National Conference 
and International Data processing Ex­
hibit, scheduled for the Statler-Hilton 
Hotel, Los Angeles, September 6-8, 
1961. Over 50 booths will feature ex­
hibits by computer and accessory man­
ufacturers, consulting services, and 
user's organizations. 

The technical program will include 
18 sessions of contributed papers and 
10 sessions of invited papers. At the 
present time there have been over 
145 papers contributed. Bound pre-
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prints containing 4-page summaries of 
the technical papers will be available 
at registration. 

Included in the schedule of field 
trips will be tours of Bendix Compu­
ter, and The National Cash Register 
facilities. The trips are slated for late 
afternoon, thus providing visitors an 
opportunity to see the equipment in 
operation. 

The National Council of the ACM 
will hold its meeting on September 8th, 
from 9 a.m. to 5 p.m. at the Statler­
Hilton Hotel. 

scientists and supporting personnel. 
The IBM center, located 40 miles 
north of N.Y.C. in Yorktown Heights, 
will be engaged in work on solid state 
physics, chemistry and mathematics. 
Also included will be research in as­
sociative memory, character recogni­
tion, speech analysis, information re­
trieval, and other areas related to 
EDP. 

650, 1604 TO AID NYU 
IN BIOMEDICAL STUDIES 
New York University's College of En­
gineering has formed a Biomedical 
Computing Section within its Research 
Division to provide computer services 
for medical researchers. The compu-

. tation laboratory which operates an 
IBM 650, will shortly install a CDC 
1604. A long-range goal of the En­
gineering Research Division is to de­
velop a highly automated computing 
center for large scale processing of 
medical data. 

CEIR FORMS R&D DIVISION 
C-E-I-R, Inc., has recently formed an 
Information Processing Technology Di­
vision, to be engaged mainly in re­
search and development. At present, 
the division is evaluating "next genera­
tion" computers such as LARC, 
STRETCH and ATLAS. The division 
will maintain close liaison with other 
organizations in its field and will func­
tion as the advisory group on advances 
in DP technology for C-E-I-R man­
agement. 
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DP SYMPOSIUM 
AT U. OF DENVER 
The 8th Annual Symposium on Com­
puters and Data Processing will be 
held June 22-23 at the Elkhorn Lodge, 
Estes Park, Colo. 

Four sessions are on the agenda 
for the two days. Session one will be 
concerned with components and cir­
cuits. Richard H. Baker, MIT Lincoln 
Laboratories, will act as chairman. 

Logic design will be the topic of 
the second session. F. P. Venditti of 
the University of Denver will serve 
as chairman. 

Philosophy of computer design will 
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Stll L~ELAGH 
U;S. Army Missile System 

The SHILLELAGH is being developed for the U. S. Army under the over-all direction of the U. S. Army Ordnance Corps. 
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The United States Army SHILLELAGH surface-to-surface gUided 

missile-like its Irish namesake-will be simple, reliable ... lethal. 

Against enemy targets-moving or stationary-SHILLELAGH's accu­

racy and firepower will provide the U. S. Army a devastating new 

weapon that kills with a first-round probability approaching unity 

... and at ranges never achieved in antitank warfare. SHILLELAGH 

. is now under development at Aeronutronic, prime contractor on 

this advanced weapon system. 

AERONUTRONIC DIVISION f/"m~otorY!?o~ DEFENSE PRODUCTS GROUP 

FORD ROAD. NEWPORT BEACH. CALIFORNIA 

SHILLELAGH is one of many advanced programs currently under development at Aeronutronic's 
new, million-square-foot Engineering & Research Center at Newport Beach in Southern California. 

Write for information about Aeronutronic's 
capabilities and career opportunities now 
open for engineers and scientists. 
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KEARFOTT TRANSISTORS 
PROVIDE HIGH RELIABILITY­
CONSISTENT PERFORMANCE 
HIGHEST POWER DISSIPATION OF ALL AVAILABLE 
GERMANIUM· ALLOY JUNCTION TRANSISTORS 
Kearfott now offers a complete off-the-shelf series of TO-5 
germanium-alloy PNP junction transistors. Their unexcelled 
electrical and mechanical reliability, precise electrical char­
acteristics, and virtual insensitivity to temperature changes 
derive from Kearfott's intensive materials-and-methods control, 
plus complete, 100% tunctional testing. These factors add 
up to the consistent reliability, uniformity, extended service 
life, and repeatability of product performance which typify 
Kearfott semiconductors. 

DESIGNED AND PRODUCED BY KEARFOTT SEMICONDUCTOR CORP. WEST NEWTON, MASS. 

CHARACTERISTICS 

All transistors tabulated below 
are available with maximum collector 
power dissipation of 200 mw. 

Meet or exceed requirements 

2N123 
2N315 
2N315A 
2N316 
2N316A 
2N317 
2N317A 
2N394 
2N395 
2N396 
2N396A 
2N397 

2N404 
2N404A 
2N413 
2N414 
2N414A 
2N416 
2N425 
2N426 
2N427 
2N428 
2N519 
2N520 

2N520A 
2N521 
2N521A 
2N522 
2N522A 
2N523 
2N523A 
2N578 
2N579 
2N580 
2N581 
2N582 

2N653 
2N658 
2N659 
2N660 
2N661 
2N662 
2N1017 
2N1303 
2N1305 
2N1307 
2N1309 

of NAVORD OS9669B (R·212 Series) 
and MIL·S·19500B 

Write for complete data 

KEARForr DIVISION 
GENERAL PRECISION. INC. 

Little Falls, New Jersey 
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be the subject of the third session. 
Joseph J. Eachus of the Minneapolis­
Honeywell will preside. 

The concluding session will be on 
computers and education. Robert W. 
Berner of I.B.M. will act as chairman. 
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TRIO COMBINES 
FOR PROCESS CONTROL 
Allis-Chalmers, Consolidated Systems, 
and IBM have reached an agreement 
of mutual support in the engineering 
and marketing of automated process 
control systems. A typical installation 
would utilize Allis-Chalmers' basic 
industrial equipment, Consolidated 
Systems' special instrumentation and 
IBM's dp equipment. 

The petroleum industry's first com­
puter control system on a catalytic 
cracking process will be installed by 
IBM and operated by Standard Oil 
Company of California. The installa­
tion is expected to be completed by 
early summer. 

NA VY SELECTS 
UNIVAC III 
A UNIVAC III has been selected to 
replace the UNIVAC II now in opera­
tion at the U.S. Naval Electronics 
Supply Office, Great Lakes, Ill. Since 
the system will not be delivered until 
September 1962, a Remington Rand 
solid-state 80 system has been installed 
to provide immediate interim produc­
tive capacity to the existing UNIVAC 
II system. The new USS-80 utilizes 
approximately 2500 post card sized, 
plugable sub-assemblies with printed 
circuits. 

NMAA CONFERENCE 
SET FOR TORONTO 
The National Machine Accountants 
Assoc.'s Anniversary Conference sched­
uled for Toronto, Canada, June 28-
30. 

The nature of managment games 
will be discussed and registrants will 
participate in a game involving plant 
scheduling and warehouse distribu­
tion. 

Other subjects included on the 
schedule are "A Realistic Look at 
Management," "Does a Computer Pay 
Off," "Management of a Data 'Proces­
sing Department" and "Input De­
vices." 
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7090 ANALYZES BIDS 
FOR DEFENSE DEPT. 
An IBM 7090, using a 704 as a satel­
lite unit for preparation of data, is 
being used by the Department of De­
fense to analyze the bids of companies 
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.J 



• 

How the CHARACTRON® Shaped-Beam Tube 
achieves writing speeds of 

20,000 high-resolution characters a second 

Ten years ago a small group of engineers mated the 
cathode-ray tube and the Magic Lantern to create a new 
device with almost unlimited possibilities for precision 
high-speed display. Systematic improvement and refinement 
over the past decade have created a new industry around 
items which were once laboratory curiosities. Today's 
CHARACTRON Shaped-Beam Tube, in a variety of types and 
sizes, is incorporated into high-speed microfilm recorders, 
electrostatic pririters for computer data readout, and many 
visual situation display systems. 

Among several inherent advantages of the CHARACTRON 

Shaped-Beam Tube is the instantaneous generation of the 
most complex alphanumeric characters and symbols. Char­
acter formation and generation time is not related to char­
acter complexity, as is the case with other methods. High 
resolution and very high speed are achieved by the beam 
forming and deflection methods. Characters from. 75 inches 
to .02 inches with brightness and clarity are obtained at 
rates up to 20,000 characters per second. 

The fundamentals of operation are basically simple. As in 
more conventional cathode-ray tubes, a beam of electrons 
is generated in an electron gun, accelerated, and introduced 
into a field between co-planar electrostatic plates. A special 
element, called the "matriX:' is located at a precise distance 
beyond the deflection plates. The matrix is a thin beryllium­
copper disc centered on the electron gun axis at right angles 
to the beam. Commonly, Sixty-four minute characters in an 
8 x 8 array are precision etched through the matrix disc. 
This permits selection of any character with a six-bit binary 
code. (Up to 256 characters have been provided for 
special applications.) 

. Applying a voltage to the deflection plates positions the 
electron beam at any given place on the matrix. The beam 
then passes through the character-shaped stencil and is 
returned either magnetically or by means of an electrostatic 
lens to the tube axis. Post-matrix reference plates and/or 
magnetic deflection are then employed to position the 
shaped beam at any desired pOSition on the tube face. 

CHARACTRON Shaped-Beam Tubes range in size from 
1" x 3" rectangulars through 5", 7", 12", 19", to 21" in 
standard round types, with non-standard sizes available on 
a custom basis. Production types for slow-speed, high-speed, 
small-character, large-character, and variable-size character 
are provided off-the-shelf, depending on application and 

requirements. In addition to character display modes of 
operation, the tubes' special capabilities include line and 
Lissajous-figure drawing, graphical plotting, and even 
mechanical drawing with variable line weight for dimension 
and extension lines. 

The cost per character of the CHARACTRON Shaped-Be~m 
Tube in a computer readout system is less than any other 
comparable display device. You are invited to write for 
complete technical information to General Dynamics/ 

Electronics, Information 
Technology Division, Dept. 

B-36, Post Office Box 2449, G 111111 D 
San Diego 12, California. Ii 
GENERAL DYNAMICS I ELECTRONICS 
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If you are using, or considering, 
a small-scale digital computer ... 

NOW, AT NO INCREASE IN COST, 

YOU CAN HAVE THE NEWEST & 

MOST VERSATILE SMALL-SCALE 

COMPUTER ON THE MARKET-

RECOMP III 
"More Computations Per Dollar" 

Autonetics, producer of the world's first and finest solid-state, 
general-purpose, compact digital computer, now introduces a small-scale 
computer that is priced amazingly low. 

It is Recomp III-a general-purpose solid-state digital computer 
for engineering, scientific, and industrial use. 

Recomp III assures you of "more computations per dollar." 
Recomp III offers you the largest word size and the largest memory 

of any small-scale computer. 
Recomp III is the only low-priced computer that offers you an 

index register as standard equipment. 
Recomp III is the only low-priced computer that offers you built-in 

compacted floating point hardware and the new Facitape high speed 
paper tape reader and punch as optional features. 

And you can· get Recomp's proven performance and quality for no 
more than you pay for lesser computers. It is available now ... at just 
$1 A95.o0 per month. 

If your computer problems have grown and your computer hasn't; 
if you need a small-scale digital computer; now, for a lease price equal 
to what you are already paying or would expect to pay for an outdated 
computer, you can have the newest, most advanced, small-scale com­
puter on the market - Recomp III. 

Write today for additional information and a convenient do-it­
yourself comparison of Recomp III with your present computer or a 
competitive computer. 

""'"UTe:> N ETI C S ~ Industrial Products 

AUTONETICS DIVISION OF NORTH AMERICAN AVIATION, INC. 

r-----------------------------------, 
AUTONETICS INDUSTRIAL PRODUCTS 
Dept. 26, 3400 E. 70th St., Long Beach, California 

Please send me full information on the newest low-cost compact digital computer - Recomp III 
Name ______________________________________________________ __ 

Position ___________________________________________________ _ 

Company ____________________________________________________ __ 

Address ___________________________________________________ ___ 

City _________________________________ Zone __ State ___________ _ 

Present Computer (if any) ________________________________________ _ 

Application __________________________________________________ _ 
___________________________________ J 
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competing to sell jet fuel to the Depart­
ment. The new system took less than 
a day to process bids to the Military 
Petroleum Supply Agency for six 
months' supply. The system is given a 
puzzle involving over 500 interrelated 
bids from 95 oil companies. It also con­
siders the needs of 300 military users, 
legal restrictions, physical conditions, 
and the shipping routes from each bid­
der to each destination. 

,(Eight regional offices, stretching 
from coast to coast, have been opened 
in a major expansion program by The 
National Cash Register Co., Dayton, 
Ohio. The new offices will direct com­
puting mm'ket activities in the 240 
cities in which NCR has branch sales 
offices. The firm has also just com­
pleted a new EDP headquarters build­
ing in Dayton which houses adminis­
trative and supporting personnel for the 
marketing of electronic systems and 
services. This expansion program was 
completed in time to handle the re­
cently announced 315 system which 
features the new NCR card random 
access memory (CRAM). 

1fComputer Usage Company, N.Y.C., 
is offering without charge, a memory 
print routine for the IBM 140l. The 
program itself is usable with any 1401 
from 1.4 to 16K memory. All of the 
memory is printed, except the first 80 
positions which comprise the card 
read area. The location of each char­
acter is identified separately. 
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,(Ceneral Merchandise Co., Milwau­
keemail order firm, has announced 
the formation of a computer center for 
the sale of time on the 1401 and 1410. 
For the past two years the firm has 
been using a 650 in the processing of 
mail orders. The new division will be 
headed by Don Shaw. 

1f A three-day conference on informa­
tion retrieval was held recently by 
IBM at the firm's Education Center 
in Poughkeepsie, N.Y. The participants 
included more than forty specialists 
in this field from leading business and 
industrial firms, government agencies, 
universities and research organizations. 

,(The Royal McBee Corp. has four 
mobile units on the road in all sec­
tions of the United States displaying 
the firm's computer equipment. Each 
of the four displays features an RPC-
4000 and an LCP-30. 
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standard heads 
by Brush 
fill 90% 
of all 
Magnetic Head 
Applications 

Why such an all-out claim? Because only Brush has kept pace with the many design requirements in 
recording technology. Continuous analysis of current and future trends enables us to maintain a design 
improvement program incorporating all field-proven advances in our standard heads. It's a must ... to sat­
isfy all customer requirements. The result? We've been able to standardize and meet all 
but a few highly specialized applications. You save engineering and testing time ... and 
money. If you're one of the few with a ttspecial" problem, Brush obviously has the engi­
neering capability and manufacturing facilities necessary to fulfill your magnetic head 
application. With both standard and special heads, detailed mechanical drawings and 
specifications plus actual electrical characteristics are available before the fact. 
You can accurately predict system performance without costly time-consuming tests. 
Write now for our design and specification bulletin ttOptional Characteristic Heads". 

---brush INSTRUMENTS 
DIVISION Of 

37TH AND PERKINS I CLEVITE) CLEVELAND 14, OHIO 
CO"~O".T'O'" 
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D O~ new products 
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electromechanical converter 
A miniaturized electromechanical con­
verter for analog-to-digital conversion 
has been designated model 791-S. It 
is designed primarily for low-speed 
conversion for linear data into digital 
form. It can be modified to perform as 
a digital servo, to convert nonlinear 

data into digital form, and to perform 
digital-to-voltage conversion functions. 
The converter accepts 400-cycle ac 
voltages and produces an ll-bit 
binary output. The converter's parallel 
and unambiguous output can be in­
creased to as high as 19 bits. Accuracy 
is one part in 2048. LIBRAS COPE, 
Glendale, Calif. For information: 
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tape-to-tape converter 
A tape-to-tape converter has been de­
signed for conversion of differing in­
put-output media and codes. The 
models convert perforated paper tape 
to magnetic tape, magnetic to paper, 
or paper to paper. They accept all 
paper tape and magnetic tape codes 
now in use. Any paper tape data can 

be read by a converter at 300 
characters per second and converted 
to magnetic tape for high-speed com­
puter use, re-transmission or storage. 
Numerous editing functions can be 
programmed into a converter. DAY­
STROM INC., Control Systems Di­
vision, Miramar Rd., La Jolla, Calif. 
For information: 
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character generator 
A new character generator is capable 
of converting digitally coded "machine 
language" into readable alphanumeric 
symbols at up to 20,000 characters 
per second. The electronic decoder, 
designated as Video graph model 980, 
is an "off the shelf" unit designed to 
fit standard 19 in. rack mountings. 

The device can convert digital input 
into alphanumeric characters of any 
size, style, or type font, into signals 
which can then be displayed on con­
ventional cathode ray tubes, or printed 
out via an electrostatic printing tube. 
A character rate in excess of 30,000 
per second is available on special 
order. A. B. DICK CO., 5700 W. 
Touhy Ave., Chicago 48, Ill. For in­
formation: 
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tape development 
New developments in punched tapes 
provide characteristics designed spe­
cifically for photo-electric applications. 
By using various combinations of my­
lar/paper, mylar/foil, and metallized 
mylar, a tape can be designed to meet 
a multitude of requirements. Many of 
the items are available in either rolls 
of different diameters or folded in 8% 
in. or 19 in. folds. PAPER MANU­
F ACTURERS CO., 9800 Bustleton 
Ave,. Philadelphia 15, Penna. For in­
formation: 
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logic module 
A one-megacycle, triple-inverter logic 
module is available for gating, strob­
ing pulses as well as for inverting 
pulses and levels. The three indepen­
dent inverter stages may be connected 
in series, in parallel, or in series­
parallel, according to the logical re­
quirements of the application. 

There is a gate and signal input for 
each stage. Inputs to the three in­
verters can be in the form of pulses or 
levels. Pulse requirements are 4.0 volt 
amplitude and 4.0 micro-seconds 
width. The required voltage levels are 
o and -4 volts. The input loading 
characteristics for the gate and signal 
inputs are one base load and one 
emitter load, respectively. HARVEY­
WELLS ELECTRONICS, INC., 14 
Huron Dr., Natick, Mass. For infor­
mation: 
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plugboard programming 
A removable plugboard programming 
system, the model M52785, is de­
signed for variable programmable in­
ter-connection of large numbers of cir­
cuits within equipment or systems. 
The system features a dual hub con­
struction, eliminating the need for 
busses, "Y" type patchcords, and ex­
ternal connectors. Every hub on the 

board is usable for active control wir­
ing. The system has 540 contacts 
which function as a 270 pole, single 
throw switch. It may be reprogram­
med for different applications in a 
matter of seconds by inserti()), of an­
other pre-wired plugboard. . Equip­
ment circuits are connected to the sys­
tem by rapid taper pin insertion. SYS­
TEMATICS, A Division of General 
Instrument Corp., Hawthorne, Calif. 
For information: 
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desk-top punch 
Damaged tabulator cards can now be 
reproduced on-the-spot with a new 
auxiliary desk-top punch. The 001 
key punch is designed for use in re­
cording numerical data on punched 
cards. The PWI 001 punch has 14 
keys, one for each of the 12 vertical 

punching positions plus space and re­
lease keys. A tab stop and quick re­
lease feature facilitate punching opera­
tions and a built-in chip box collects 
waste. PANELS WIRES INC., 213 
E. Grand Ave., South San Francisco, 
Calif. For information: 
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New Powers of Decision for Men in Command 
For military commanders and governmental leaders this is a new era of decision and control. Many of their decisions 

and actions must be made with great speed as events occur. They must be based on huge amounts of information. And 

they affect world-wide and continental forces. To help command groups exercise their powers of decision and control, 

a new technology has been developed-large-scale systems that involve automated information processing assistance. 

- Acting in the public interest, we have made major contributions to a number of these systems. SAGE was the first. 

The SAC Control System is in development. And we are beginning work on two other extremely large systems. Our 

main efforts are in analysis and synthesis of these systems, training men for their use, instructing great computers on 

which the systems are based-and research into future generations of these systems. - In developing these systems we 

follow a close interdisciplinary approach. Computer Programming, Operations Research, Engineering and Human Factors 

are the essential disciplines. Our expanding programs have created a number of new positions at our facilities in Santa 

Monica, Calif., Lexington, Mass., Washington, D. C., and Paramus, N. J. Inquiries are invited from those who wish to 

contribute to this new technology. - All qualified applicants will receive consideration for employment without regard 

to r~ce, creed, color or national origin. - Address Mr. Robert L. Obrey, SDC, 2401 Colorado Ave., Santa Monica, Cali~. 

, ,S:YSTEM, DEVELOPMENT CORPORATION J?;4i~~~\,: ,", ',,' I~[;:~ 
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photoelectric tape reader 
A new photoelectric tape reader is 
generally applicable where tape read­
ing is required for input to digital 
computers, communication systems, 
tape converters, machine tool control 
and similar applications. Since re­
Hected light is used, a far better ratio 
of signal-to-noise is attained in reading 

the more translucent tapes, leading to 
a greater reliability, the manufacturer 
states. The tape reader, known as 
model PTR -7, also features silicon 
solar cells, solid-state amplifiers and 
power 'Supply. 
OMNITRONICIS, INC., 511 N. 
Broad St., Philadelphia 23, Penna. 
For information: 
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data acquisition system 
A new business data acquisition sys­
tem, known as the DL-210, was de­
signed for applications where it is de­
sired to record data from many re­
mote locations at a central computing 
facility. Up to 50 remote stations can 
be connected to one central recording 
station. The remote stations accept 

prepunched IBM cards, identification 
cards or badges, and variable, fixed 
and external data. This data is trans­
mitted to the central station and re­
corded on punched tape, or optionally 
on punched cards in computer lan­
guage. DATEX CORP., 1307 S. 
Myrtle Ave., Monrovia, Calif. For in­
formation: 
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digital logic element 
A new series of core-transistor logic 
elements are available with either pos­
itive or negative input/output pulse 
polarity. A single 12 volt power sup­
ply is required. The minimum 1: 0 
ratio is 15: 1, and power requirements 
are extremely low. It is designated as 
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series CTL-250. A compatible shift 
driver is available and compatible 
mounting hardware, including 
printed-circuit cards, is also obtain­
able from the manufacturer. Military 
versions of the CTL-250 series are ob­
tainable on special order, for operat­
ing temperatures up to +125°C. DI­
AN CONTROLS, INC., 944 Dor­
chester Ave., Boston 25, Mass. For 
information: 
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counter-timer 
An all solid-state dc to 100 mc gen­
eral purpose universal counter-timer 
measures and displays frequencies di­
rectly without heterodyning tech­
niques from dc to 100 mc. The model 
728B performs seven basic functions 
selectable by a front panel switch. 
Since all switching is done at low dc 
levels, circuitry has been designed to 
exploit the desirability of remote op­
eration and switching without special 
regard to cable lengths, type of cable, 
and impedance matching. Output in­
formation is available to operate dig­
ital printers, punches, in-line readouts 
and other EDP equipment. COM­
PUTER MEASUREMENTS CO., 
12970 Bradley Ave., Sylmar, Calif. 
For information: 
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ac coupling card 
A plug-in logic coupler card, model 
AC-l, is compatible with the 200 kc 
series of digital logic circuit modules. 
Useful in ac coupled digital systems, 
the model allows a reduction in the 
number of basic digital cards used in 
the system. The coupler card is also 
used in triggering one-shot delays. 
Each AC-l card contains 10 inde­
pendent coupling circuits. When 
properly wired to DN-l cards, each 
circuit provides diode steering of a 
switching signal to a Hip-Hop base be­
ing switched. COMPUTER LOGIC 
CORP., 11800 W. Olympic Blvd., Los 
Angeles 64, Calif. For information: 
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conversion system 
A multi-channel analog-to-digital con­
version system will automatically 
translate up to 40 channels of varying 
voltage data into 13-bit 8-4-2-1 binary 
coded decimal form, and then prepare 
this data on punched cards in IBM 
format. The new model 8040 system 
is . standard equipment designed for a 
variety of applications. Input voltage 
ranges are from ± 20 millivolts to 
± 700 volts; sampling speed is 80 
samples per second in any desired se­
quence, established by front panel 
programmer controls. The complete 
system is enclosed in two standard 

Systems that help men make 
decisions and exert control 

Computer . 
Programmers 
interested in SDC's systems activities 
described on the adjoining page may 
find equal interest in some of the posi­
tions created by new projects. Experi­
ence and ability required for some of 
the openings are listed below. Senior 
positions are among those open. 
• Strong experience in system pro­
gramming from initial conception 
through production use. The experi­
ence should include thorough acquaint­
ance with a variety of programming 
systems and machines. The positions 
also require the ability to adapt exist­
ing techniques and invent new ones 
for solution of novel programming 
problems. 
• Experience in diverse programming 
applications, knowledge of more than 
one computer, familiarity with sym­
bolic machine language (as opposed to 
FORTRAN experience only), and 
some insight concerning large pro­
gramming systems. Strong external 
utility experience is necessary. 
• Experience in programming of com­
pilers, assembly programs or automatic 
coding systems. This experience should 
be the result of work in at least one of 
the following phases of producing such 
programs: formulation, design, coding, 
checkout, system test. 
• Ability to help formulate and code 
programs related to human decision­
making research. These include se­
quence generation, sequence selection, 
display, timing, data recording and 
data analysis. 
Positions are open at SDC facilities in 
Santa Monica, Calif., Washington, 
D. C., Paramus, N. J., and Lexington, 
Mass. 
Computer Programmers interested in 
more information about an organiza­
tion in which programming is a key 
activity, not a service function, are in­
vited to write Mr. Arthur C. Granville, 
Jr., SDC, 2401 Colorado Avenue, Santa 
Monica, Calif. All qualified applicants 
will receive consideration for employ­
ment without regard to race, creed, 
color, or national origin. 

SYSTEM SD[ 

DEVELOPMENT 
CORPO ATION 
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The Royal Precision LGP-30 is a complete electronic 
computer system that is delivered to you ready to go 
to work. It requires no special personnel. It is simple 
to program and operate ... an engineer can use it him­
self. It requires no air-conditioning or expensive site 
preparation. In fact, it requires no site preparation. Just 
roll the LGP-30 to where it's needed and plug into the 
nearest convenient IIO-volt AC wall outlet. It's mobile, 
so it goes anywhere ••• desk-size, so it takes little room. 

And, though the LGP-30 can solve routine and 
theoretical math problems 30x faster than any 
man -it rents for little more than the salary of an 
additional engineer. Amazing? No, just well-designed, 
advanced. Let us tell you more about it. Write: 
Mr. Floyd Ritchie, 
Royal M c Bee ROYAL GffftlfJRflll 
Corporation, Port 1}'lcBfEE PRECISION 
Chester, New York. 



NEW PRODUCTS • • • 

racks, except for the card punch, 
which is a separate console. ELEC­
TRONIC DEVELOPMENT CORP., 
423 W. Broadway, Boston 27, Mass. 
For information: 

CIRCLE 212 ON READER CARD 

tape handler 
A high-speed uni-directional perfo­
rated tape handler, designated model 
4544, handles 500 ft. of ,5 to 8-level 
tape interchangeably, at speeds up to 
500 characters per second. To load, 
the tape is placed in the bin on the in­
put side of the reader, and threaded 

through the reader onto a servo con­
trolled take-up spool. To unload, the 
side of the take-up spool is removed, 
and the tape is slipped off the 4-pin 
hub. The unit is suitable for rack 
mounting. DIGITRONICS CORP., 
Albertson, N.Y. For information: 

CIRCLE 213 ON READER CARD 

paper tape reader 
A compact photoelectric paper tape 
reader will read any kind of 5, 7 or 8 
hole perforated paper tape at rates up to 
20 characters per second. The tape 
reader is designed for slower speed 
applications where cost and size are 
primary requirements. Features include 
all solid state circuitry, self-cleaning, 
no, tape access time, positive tape in­
dexing, up to 60 percent light trans­
missivity, and a long life, low tempera­
ture light source that does not affect 
photo cells. INVAC CORP., 14 Huron 
Dr., Natick, Mass. For information: 

CIRCLE 214 ON READER CARD 
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Electronic devices for defense 

NEW WIRE SONIC DELAY LINES 
PROVIDE LOW INSERTION LOSS, 
HIGH STORAGE RATE 

For complete information write: Ad­
vanced Development Components, 
Section 176-54. 

• Information storage to 1.2 mc/s 
• Delays to 20 milliseconds 
• Adjustable delay 
• Small volume for length of delay 
• Shock and vibration resistant 
• Stable over wide temperature range 

Utilizing a special alloy wire as the 
delay medium, new General Electric 
Wire Sonic Delay Lines incorporate 
both piezoelectric and magnetostrictive 
transducers to offer the greatest pos­
sible range of system performance. 
Piezoelectric transducers assure mini­
mum insertion loss for fixed inputs and/ 
or outputs, while magnetostrictive 
transducers provide intermediate taps 
-if desired-either fixed or adjustable. 

/ 

Progres$/s Ovr Most /mporl4nf ?rot/vel 
DEFENSE ELECTRONICS DIVISION 

~~R~~~~i, ~~:~~:~ANT G ENE R A L e EL E CT RIC 
CIRCLE 23 ON READER CARD 

Magnetic-core shift registers are the 
most reliable kind. Best of the mag­
netic breed is the exclusive Ol-AN 
core-transistor circuit, in which the 
transistor is used only as a non­
critical switch, creating high 1:0 ratios, 
drawing but flea-power, tolerating wide 
variations in voltage, temperature, 
signal. Encapsulated, economical, prac-
tically eternal. 

Newest achievement is our two-way 
element. Shifts right and left, up 
and down, reads out non-destructively, 
creates additional degrees of freedom 
in data organization. 

Write - we'll send thousands of words 
on Ol-AN shift-register products. 

@ ~ 1 ~4IL~~er ~e~~~~~~,~:...I~A~;ue 8-7700 
® : .!J2Egnefic digital/analog systems and components 
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.. . flexible to meet 
every requirement 
Clare mercury-wetted contact relays are avail­
able in printed circuit assemblies, modules, con­
ventional plug-in relays and special assemblies. 
Either of two basic switch capsules ... HGS for 
especially fast, sensitive operation or HG for 
highercontact loads ... is provided. These relays 
are tested for billions of maintenance·free oper­
ations. They never get out of adjustment, never 
bounce or chatter. 

The remarkably long life of CLARE mercury·wetted 
relays is the result of a design principle whereby a 
film of mercury on the contacts is constantly renewed, 
by capillary action, from a mercury pool. Switches are 
sealed in a glass tube in high·pressure hydrogen 
atmosphere. 

For complete data write for Design Manual201-A 
c. P. CLARE & CO., 3101 Pratt Blvd., Chicago 45, Illinois. 

In Canada: C. P. Clare Canada Ltd., 
840 Caledonia Road, Toronto 19, Onto 
Cable address: CLARELAY. 

Relays and Related 
Control Components 

CIRCLE 25 ON READER CARD 

"New generation" memory from NCR 

CRAM 
FOR THE 315 
A "new generation" memory file for use \\"ith the ::\fCR 315 
system has been developed by The ~ational Cash Register 
Co. 

Called Card Random Access ~Iemory (CR:\~O. the de­
\'ice employs a removable cartridge containing 256 mag­
netic cards on which information can be stored in an\' order 
and selected and read \\"hen required in a sixth of a ~econd. 
CR:\~l makes it possible to store. sort, update, and repOli 
through use of a single magnetic file. 

Each magnetic card can store 21,700 alpha-numeric 
characters or 32,550 decimal digits of information, pro­
\"iding a storage capacity of over 5.5 million alpha-numeric 
characters or 8.3 million digits in a single cartridge. 

Up to 16 CR:\~l units can be operated in a 315 computer 
system. In addition to the CR.-\~l units, the 315 computer 
can also control up to eight high-performance, multi-speed, 
magnetic tape units. Cartridges of magnetic cards are in­
terchangeable between CR:\'~l units in much the same 
\\"ay that reels of tape can be interchanged. 

One of the features of the memory file is its ability to 
store or transfer data in either a random or sequential man­
ner. 

In random storage, access time for the selection of any 
card is 170 milliseconds. Re-access of a card already in the 
write-read station is only 1-:1 milliseconds. Fmther speed 
can be achie\"ed by "time-sharing," which enables the next 
card to be selected while processing is being completed on 
the card currently in the write-read position. Also, all 
CR:\~1 units can be selecting cards at the same time. 

\ "hen used as a sequential storage medium, 0I1e mag­
netic card unit can efficiently perform difficult sorting tasks. 
A full sort with two-\\"ay merge capabilities can be per­
formed for up to 69,4-:10 ten-word items on a single CRA~1 
unit. 
CRA~1 will be available with the deli\"ery of the first 

315 computer systems, scheduled early in 1962. 
CR:\~1 also offers complete freedom of choice of file 

maintenance, such as sequentially updating the old file 
by creating an entirely new Master file, and purely-random 
posting of transactions. 

Random processing of business transactions eliminates the 
time required to sort items into sequential order prior to 
posting. A "deck" of the magnetic cards can be di\'ided into 
several part~, such as master file, customer account file or 
inventory file, and a single magnetic card memory unit can 
be used to sort transactions into sequence. 

The cards used with CRAM are plastic, and are sus­
pended from eight two-position rods in a movable cart­
ridge. Each cartridge contains 256 cards. 

In operation, the two-position rods turn in such a com­
bination that the selected card is released onto a rotating 
drum where it is read or written on at a rate of 100,000 
alpha-numeric characters a second. 

Information is magnetically recorded on one of seven 
vertical tracks on the card. The computer also selects the 
recording track for reading or writing data. Information can 
be written on any track prior to the card's return to the 
cartridge. 

CIRCLE 105 ON READER CARD 
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LA.B 0 FlA.TO FlY" 

.... where attention and motivation are 

centered on the peaceful atom; its complexities 

and its future. The problems are exciting and 

challenging and their solution is deeply 

rewarding. 

Your experience, talents and interests may be 

such that you should be one of the scientists and 

engineers at Argonne sharing and contributing in 

its research and development programs. 

Among the present staff needs of the Laboratory 

are those for ELECTRONICS engineers, COMPUTER 

engineers, CRYOGENICS engineers and MECHANICAL 

engineers. Of special interest are individuals 

with advanced degrees, broad experience and versatility; 

and interest in conceptual design as well as the appli­

cation of fundamental knowledge and techniques to 

"Custom" problems. 

Please write to: 

Dr. Louis A. Turner, Deputy Director 
9700 South Cass Avenue-J3 

Argonne, Illinois 

/rgonne 
~TIONA.L. L.A.I!!IORA.TORV (y Operated by the University of Chicago under a 

contract with the United States Atomic Energy Commission 
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Eckman (EdJ: SYSTEMS: RESEARCH AND DESIGN 

An interdisciplinary approach to the philosophy of sys­
tems engineering, stressing complex systems. Covers 
analysis and synthesis in very large systems: manufacur­
ing, military, economic, and systems involving men and 
machines. Basic topics: theory; communication; con­
trol; performance criteria; reliability; the function of 
humans in systems. 1961. Approx. 328 pages. Prob. 
$9.00 

Hurley: TRANSISTOR LOGIC CIRCUITS 

First book to cover thoroughly the logical mathematics 
and logical routines and blocks, and transistor circuits 
to implement the mathematics and blocks. In scope the 
book is both theoretical and practical, with many ex 
amples. 1961. 363 pages. $10.00 

Peterson: ERROR-CORRECTING CODES 

Covers coding theory and systems known before 1958 
plus more recent developments, in terms both of the?ry 
and implementation. Stresses the types of codes WIth 
mathematical, especially algebraic, structure. An M.LT. 
Press Book. 1961. 285 pages. $7.75 

Louisell: COUPLED MODE AND 
PARAMETRIC ELECTRONICS 

Largely mathematical in nature, but unde~standable. by 
all with a reasonable degree of mathematIcal matunty, 
this is the first book of its kind to apply the coupled 
mode approach to space charge waves, parametric ampli­
fiers, and related devices. 1960. 268 pages. $11.50 

McCracken-Weiss-Lee: PROGRAMMING 
BUSINESS COMPUTERS 

Covers principles, processing, programming, practical ap­
plications. All areas of commercial applica.tion are. cov­
ered, with examples translatable to major avatlable 
computers. 1959. 510 pages. $10.25 

Dummer-Griffin: ELECTRONIC EQUIPMENT 
RELIABILITY 

How equipment and components react under widely 
differing conditions, how to test them, design for re­
liability, and data on predicting reliability. 1961. 274 
pages. $7.50 

Malcolm-Rowe-McConnell (EdsJ: MANAGEMENT 
CONTROL SYSTEMS 

Ranges across the whole field of management controls, 
and shows how computers can simulate company activi­
ties for testing effects of policy and procedure, prior to 
actual adoption. 1960. 375 pages. $7.25 

Send now for your on-approval copies 

JOHN WILEY & SONS, Inc. 
440 Park Avenue South, New York 16, N.Y. 

CIRCLE 35 ON READER CARD 
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Burroughs in banking 

B-270 FEATURES 
MAGNETIC INK 
RELIABILITY 

T he Burroughs Corporation's B-270, designed specifically 
for banking applications, combines magnetic ink character 
recognition with high speed document sorting, multiple­
list printing and solid-state e"lectronics. 

Designed to provide automatic proof and transit opera­
tions, the B-270 will also convert "on-us" items to magnetic 
tapes for subsequent computer processing and may be used 
for automatic deposit analysis as well as account reconcilia­
tion services. 

It provides 4,800 individually addressable positions of 
magnetic core storage and operates from an internally 
stored program which employs a three-address command 
structure. An on-line photoelectric punched card reader 
with an immediate access clutch provides an operating 
speed of 200 cards per minute. One card reader is re­
quired in the system. 

The sorter-reader serially reads magnetically encoded in­
formation and sorts paper documents at speeds u.!? to 1,560 
items per minute. It operates in two modes: on-line, where 
it is under control of the central processor, and off-line, 
where it operates as a high-speed digital sorter. 

A completely buffered high-speed drum-type printer op­
erates on-line at 1,600 lines per minute. The B-270 can 
accomodate up to two multiple tape listers for a total of 
12 listings. 

A reel-type magnetic tape unit is operated that reads­
writes at 41,600 characters per second. Recording is on 
one-half inch magnetic tape. 

The system can accomodate up to six magnetic tape 
units. Data is recorded in single frame alphanumeric repre­
sentation. 

The system will rent from $6,165 to $8,860 a month, 
depending on its size. Sale prices range from $252,130 to 
$366,l30. 

CIRCLE 106 ON READER CARD 

NEXT MONTH IN DATAMATION 
"The Tabular Fonn For Decision Logic" is assessed 
by IBM's Burton Grad in next month's DATA'MA­
TION. Computer specialist Jackson Granholm blue­
prints "How To Lose Money In Computing" and 
readers will have a view of Europe's largest com­
puter manufacturer. A special design study of Philco's 
new 2400 will also be featured together with our not 
so usual departments. 
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EAI 
DIGITAL 

PLOTTING 
EQUIPMENT 

The Series 3400 DATAPLOTTER -provides continuous line, individual 
point or symbol presentation of x-y data stored on magnetic tape. 
Up to 4800 points per minute plotting speeds. Unique "free-run" mode 
permits continuous curve plotting from discrete input data. 

The Series 3300 DATAPLOTTER-plots symbols, points or inked lines 
from punched cards, tape or keyboard ... 

The Series 3200 DATAPLOTTER-permits plotting in point or symbol 
form from punched cards, tape or keyboard. 

The Series 3100 DATAPLOTTER-Iatest addition to this family 
of products, offers a compact, economical system for point and symbol 
plotting from manual keyboard, punched cards or tape. 

EAI digital plotting equipment -

• provides rapid, low-cost x-y graphical displays of digital data 
• accelerates analysis of stored digital data 
• adds new dimension of value to data now left uncharted because 

of time factor involved with manual methods 
• permits immediate analysis of current, important data 
• cuts high cost of reducing digital data to graph form by 

manual drafting methods 
Write for specific details covering each EAI DATAPLOTTER Series 

EA IIEILIElcITIR·oINlrlc·AlslslolclrIAITIElsl,lrINlcl.ILIolngIBI,lan1chl,IN1ew·Jel,sley···· 
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NEW DEVICES FOR THE PHILCO 2000: 
A five page brochure highlighting new 
optional equipment in electronic data 
processing for the Philco 2000. In­
cluded, are the memory system, data 
transmission links, real-time scanner, 
interval timer unit, auto-control unit, 
accounting clock system and tape 
translator. PHl'LCO CORP., GOV­
ERNMENT & INDUSTRIAL 
GROUP, COMPUTER DIV., 3900 
vVelsh Rd., Willow Grove, Pa. For 
copy: 

CIRCLE 260 ON READER CARD 

OPTICAL CODE READER: Elimination of 
manual keypunching by automatically 
processing input data for machine ac­
counting systems is just one feature 
listed in a new brochure on an op­
tical code reader. Some specifications 
and a list of other features are included 
in the publication. Photos supplement 
the material. ADDRESSOGRAPH­
MULTIGRAPH CORP., 1200 Babbitt 
Rd., Cleveland 17, Ohio. For copy: 

CIRCLE 261 ON READER CARD 

DATA SYSTEM: This brochure describes 
the DL-210 system. It is composed of 
several input stations and one or more 
recording units. Number of units, flex­
ibility, transmission, error detection, 
service, and installation are topics dis­
cussed in the publication. DA TEX 
CORPORATION, P. O. Box 667, 
Monrovia, Calif. For copy: 
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RECORDER/REPRODUCER: A bulletin 
describes the features of the GL-2510 
continuous-loop recorder/reproducer. 
It is designed to record and reproduce 
data on continuous magnetic-tape 
loops of variable lengths up to 75 ft. 
at tape speeds from 1% through 60 
ips. CONSOLIDATED ELECTRO­
DYNAMICS CORP., 360 Sierra Ma­
dre Villa, Pasadena, Calif. For copy: 
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SONIC DELAY LINE: A new four-page 
brochure describes a series of sonic de­
lay line products. The brochure ex­
plains in detail the operational theory 

Growth Potential for 
ATHEMATICIANS, PROGRAMMERS, 

ELECTRONIC ENGINEERS 
in Data Reduction 

Telecomputing Sel'vices, Inc., New Mexico Division, is located at Holloman 
Ail' Force Base in Southern New Mexico on the White Sands Missile Range .. 
Working with high-speed digital computers, we perform vital functions in 
the reduction, analysis, and evaluation of data gathel'ed from various instru­
mentation systems used on the Range in support of missile test programs. 
Our continuing growth is creati'ng exciting and challenging new positions 
for qualified data systems engineers in the fields of missiles, satellites, and 
space travel. You are invited to investigate the opportunities for your future 
with Telecomputing Services, Inc. 
• Pleasant Modern Facility • Professional Working Atmosphere 
• A ttractive Salaries • Reloc(Ltion Pay • Profit Sha'ring 
• Group Insurance • Educational Reimbursement 

CD 
For Application and Further Information, 

Director of Techniwl Personnel at: 

TELECOMPUTING SERVICES, INC. 
SUBSIDIARY OF 

'. TELECOMPUTING CORPORATION 
[1.::,01.",,: . BOX .. :4.:4?~I':'.""C)LLOMANAI ~FORC;E:.E3J\SE:' ... t-I EW M EXIC()j 

CIRCLE 74 ON READER CARD 

54 

of magnetostrictive lines and their 
advantages and ranges of capabilities. 
One such application is for digital 
memory and storage devices. COM­
PUTER CONTROL CO., INC., 983 
Concord St., Framingham, Mass. For 
copy: 
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PROGRAMMING AID: A new brochure 
describes EASY (Efficient Assembly 
System) automatic programming aid 
for the Honeywell 400 system. It is 
designed to assist the computer user 
in the solution of data processing prob­
lems. The system eliminates the need 
for the programmer to be completely 
familiar with the complex language of 
the machine. MINNEAPOLIS-HON­
EYWELL, Electronic Data Processing 
Division, 60 Walnut St., Wellesley 
Hills 81, Mass. For copy: 
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THIN FILM MEMORY COMPUTER: A 
comprehensive 38-page booklet gives a 
complete brea:kdown on the UNIVAC 
1107 thin-film memory computer. The 
nine sediollS of the booklet contain in­
formation on storage, control, periph­
eral equipment, systems program­
ming, instruction repertoire, application 
notes, and typical applications. A gen­
eral description of the computer acts 
as an introduction to the first chapter. 
REMINGTON RAND UNIVAC, 31.5 
Park Avenue So., New York 10, N.Y. 
For copy: 
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FACILITIES BROCHURE: A 20-page bro­
chure explains the range of services 
offered by the firm. Included are sec­
tions on consulting, systems design, 
programming and data processing. 
McDONNELL AUTOMATION CEN­
TER, Box 516, St. Louis 66, Mo. For 
copy: 
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MAGNETIC TAPE TESTER: A brochure 
describes the model SEVEN magnetic 
tape tester. It is designed for use in 
either preventive maintenance of mag­
netic tape in computer installations or 
for production testing of new tape. 
GENERAL KINETICS INC., 2611 
Shirlington Rd., Arlington 6, Va. For 
copy: 
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ANALOG COMPUTER: The AD-1 ana­
log computer is presented in this six­
pagtr publication. Included is a section 
on peripheral equipment, and also 
photos of three of the units available 
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An exclusive e/f2it;onat* development to cut data processing costs! 
What is CRAM? 

National Card Random Access Memory (CRAM) 

is an unequalled advance in external memory used 

with the National 315 Data Processing System. 

How does it work? 

Each CRAM file controls a deck of 256 magnetic 

cards capable of storing over 5,500,000 alpha-nu­

meric characters. Information stored on the cards 

can be directly addressed for high -speed random or 

sequential processing. 

What are its advantages? 

• For the first time a random memory device can 

be effectively utilized for both random and sequen­

tial processing. • For the first time it is economical 

and practical to employ multiple random. access 

units in one system. • For the first time it is pos­

sible to store, sort, update, and report -:- using a 

single, magnetic file. • For the first time the mem­

ory of a random access device can be removed and a 

new memory mounted in approximately 30 seconds. 

Learn how CRAM can benefit you. Call your nearby National Office, or 
write to Data Processing Systems and Sales. 

* TRADEMARK REG. u.s. PAT. OFF. 

THE NATIONAL CASH REGISTER COMPANY. Dayton 9, Ohio 
1039 OFFICES IN 121 COUNTRIES ... 77 YEARS OF HELPING BUSINESS SAVE MONEY 
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C?/f2itlonal * 
ELECTRONIC DATA PROCESSING 

ADDING MACHINES. CASH REGISTERS 

ACCOUNTING MACHINES. NCR PAPER 
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OPTIMIZATION 

AND 

DIGITAL COMPUTATION 

Challenging 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. 
Immediate 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 

Staff members will receive 
attractive salaries, up to 
four weeks vacation, gen­
erous insurance and re­
tirement benefits, and tui­
tion free graduate study. 
All qualified applicants 
will receive consideration 
for employment without 
regard to race, creed, col­
or or national origin. 
Please reply in confidence 
to Mr. R. B. Martin. 

ARMOUR 
RESEARCH 
FOUNDATION 
OF ILLINOIS INSTITUTE OF TECHNOLOGY 
TECHNOLOGY CENTER, CHICAGO 16, ILL. 

CIRCLE 7S ON READER CARD 

NEW LITERATURE ... 

in the series of new computers. A 
description of operation is also added. 
APPLIED DYNAMICS, INC., Ann 
Arbor, Mich. For copy: 
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DIGITAL MODULES: Catalog H de­
scribes a series of 10 and16 megacycle 
digital modules now available. A logic 
element which performs gating, clock­
ing, gain and delay functions, supple­
mented by active and passive delay 
circuits, are the functional packages 
that implement all required logical 
functions. The catalog is sllpplemented 
with charts and diagrams. COM­
PUTER CONTROL CO., INC., 2251 
Barry Ave., Los Angeles 64, Calif. For 
copy: 
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PROGRAMMING TECHNIQUE: An auto­
matic programming technique de­
veloped by Soviet scientists for com­
puters is discussed in an article trans­
lated from a compilation of Russian 
electronics literature. These transla­
tions of four articles include material 
on automatic coding systems, program 
schemes, concept of the address algo­
rithm, and information capabilities. For 
copy of the bulletin on coding sys­
tems send $1..50, program schemes 
send .50¢, address algorithm send $1, 
and information capabilities send .50¢ 
to UNITED STATES DEPT. OF 
COMMERCE, Washington 25, D.C. 

fERRITE CORES: A quid- reference cata­
log for ferrite cores, which has just 
been issued, gives a definition of 
terms, a condensed tabulation of per­
fOl'mance, and specifications for a va­
riety of memory and switch core sizes 
and types. A cross reference index is 
included to identify the firm's cores 
with those of other manufacturers. 
LOCKHEED ELECTRONICS CO., 
AVIONICS AND INDUSTRIAL 
PRODUCTS DIV., 6201 E. Randolph 
St., Los Angeles 22, Calif. For copy: 
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LOGIC CIRCUIT PLUG-IN MODULES: A 
complete set of high speed digital logic 
circuit plug-ins, designed to facilitate 
the layout and assembly of digital com­
puters, data processing equipment and 
high speed magnetic memories is de­
scribed in this bulletin. The five mega­
cycle data rates, loading rules, and 
construction of these transistorized 
modules are pointed out. RESE EN­
GINEERING, INC., A and Courtland 
Streets, Philadelphia 20, Penna. For 
copy: 
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double·collared 
ARACARI 

Rare birds travel in flocks. Are 

greatly admired, greatly val­

ued. 

We need a few more. Sys­
tems Synthesizers, Program 
Designers and Mathematical 
Analysts. Mature backgrounds 
in information system engineer­

ing or program design of large­

scale real-time digital systems. 

Challenging assignments requir­
ing extensive experience 1Il 1Il­

formation technology. 

Our senior men are known to 

you: Information Technology 
pioneers since earliest UNIVAC 
days. All mature engineers here. 
No competitive manufacturing 
interests or mass production 

pressures. Emphasis on quality. 
Career progress through profes­
sional growth, not administra­

tive leap-frog. Top salaries; 
profit-sharing, substantial bon­
uses in recognition of original 
contributions. 

See yourself 1Il this flock? 

Let's talk. 

J. W. Reynolds, Dept. B6 

AUERBACH 
Electronics Corporation 

1634 Arch Street, Philadelphia 3, Pa. 
A total cap.ability in 

Systems Engineering. Equipment Development iW' Rn" M"ket Planning. Pwgcammoo'l'",h;", 
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"In mathematics alone, " 
each generation 
builds a new 

story to the 
old structure," 

IBM mathematicians and programmers are doing work 
today that will still have meaning years from now. 

They are, for example, teaching computers to work out 
proofs for theorems in Euclidean geometry. They are 
applying new techniques to problems in symbolic logic 
originally outlined by Russell and Whitehead. They are 
crossing into frontier territory in the fields of automatic 
storage allocation ... design automation ... multi-pro­
gramming" .Iexical processing". and in almost every other 
area of applied and applications programming. 

IBM regards programming and programming research as 
essential to its future growth. At I BM, mathematicians and 

programmers have at their disposal the machine time they 
need for the full development of their ideas. And they have 
before them unusual opportunity for professional growth 
and personal advancement. 

If you'd like to know more about the stimulating and re­
warding work at IBM, we'd like to hear from you. All 
applicants for employment will be considered without 
regard to race, creed, color or national origin. Write to: 

Manager of Technical Employment 
I BM Corporation, Dept. 701 F 
590 Madison Avenue 
New York 22, N. Y. 

IBM 
® 

June 1961 
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people moving up in DRTRlv1RTION 

* Edwin' S. McCollister has been 
named director of marketing for the 
UNIVAC Division of Sperry Rand. 
Corp. He was formerly assistant vice 
president of the Burroughs Corp. and 
general manager . of the data proc­
essing systems group. Prior to that he 
was vice president in charge of mar­
keting for ElectroData. 

* Joseph J. Moyer has been pro­
moted to senior engineer in the Ad­
vanced Systems Development Division 
of IBM. Prior to his last promotion, 
Moyer was associated with work lead­
ing to ·the use of IBM computers in 
the field of process control. 

* David M. Smith has joined the 
staff of C-E-I-R, Inc. as a senior an­
alyst. He has been associated with 
the Stevens Institute of Technology, 
and with Esso Research and Engineer­
ing. 

* Louis D. Stevens has been assigned 
as manager of information storage 
and retrieval for IBM's Advanced 
Systems Development Division, San 
Jose. One of the group of engineers 
who helped form the San Jose labora­
tories in 1952, Stevens now is respon­
sible for all the division's technical 
efforts in information retrieval devel­
opments. 

* Three vice presidents have been 
appointed by Farrington Electronics, 
Inc., of Alexandria, Va. Harvey L. 
Cook, J r. was named vice president 
in charge of engineering and produc­
tion, Theodore W. Helweg was ap­
pointed vice president in charge of 
sales, and Milton J. Grossman assumes 
the same position in charge of ad­
ministralion. 

* Minneapolis-Honeywell's Electron­
ic Data Processing Division has ap-

pointed Paul Colen as manager of 
COBOL development. He has been 
with the Burroughs Corp. since 1958 
as a senior systems analyst and pro­
ject leader in charge of the com­
mercial language development group. 

* Computer Usage Company, Inc., 
New York, has announced a number 
of personnel changes. Dr. Liston 
Tatum has been elected vice presi­
dent, responsible for sales; Walter B. 
Nelson has been elected vice presi­
dent in charge of the firm's Washing­
ton, D.C. operations; Dr. Harold 
Shulman, formerly with the N.Y.U. 
Institute of Mathematical Sciences, 
and Irving Schechtman, formerly with 
Remington Rand, have joined the staff 
of the New York company. 

* Dr. Gilbert W. King has been ap­
pointed director of research for IBM, 

e/I'~ * offers these opportunities 
in Electronic Data Processing 

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

SALES SUPPORT: At least 2-4 years of programming experi­
ence plus B.S. or M.S. in Business Administration or 
Mathematics will qualify for challenging work with EDP 
sales organization. Opportunities are varied and include: 
Programming, Manual Writing, Systems Analysis, Pro­
gramming Research, Programming Instructor. 

PROGRAMMERS: The NATIONAL line of EDP systems in­
cluding the 304, 315 and 310 provides the basis for inter­
esting and effective work in any operation wherever money 
or merchandise is handled. Stability and growing respon-

sibility are characteristic of the climate at NATIONAL 
whether your work is in one of our Data Processing Centers 
or with our Data Processing Systems and Sales group in 
support operations. General qualifications for present open­
ings are a college degree and experience with a tape system 
applied to business or financial functions. 

CENTERS: New York. Dayton. Los Angeles 

NATIONAL'S newest contribution to the business field is its 
modern and complete data processing centers. These cen­
ters, no matter where they now exist or where they will 
exist in the future, answer the everyday needs of the small 
or the large business in the area of electronic data process­
ing. To fulfill this function-service to business-we need 
men of above-average ability who are trained and experi­
enced in tape system computer programming or operations. 
In most cases, a college degree is preferred. 

F or these and other professional level opportunities in challenging 
areas of work, write to: T. F. Wade, Technical Placement, The 
National Cash Register Company, Main & K Streets, Dayton 9, Ohio. 

"'TRADE MARK REG. U. S. PAT. OFF. 

* 

THE NATIONAL CASH REGISTER COMPANY, DAYTON 9, OHIO 

ONE OF THE WORLD',S MOST SUCCESSFUL CORPORATIONS 

77 YEARS OF HELPING BUSINESS SAVE MONEY 

When responding, a mention of DATAMATION would be appreciated. 
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ELECTRONIC DATA PROCESSING 

ADDING MACHINES. CASH REGISTERS 
ACCOUNTING MACHINES 

NCR PAPER (No CARBON REQUIRED) 
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GARBLED SIGNALS 

TAPES OF MYLAR® 
DISPLACEMENT OF CENTER LINE OF 14TH TRACK WITH 

CHANGE IN R.H. FROM RECORDING TO PLAYBACKt 
Guidance from edge. Tracks numbered consecutively from guiding edge 
One-inch-wide tape with 14 tracks Track Wldth-025" Track Spaclng-070" 

3.0 

DISPLACEMENT .015 
OF CENTER lINE--7 
OF 14TH TRACK DID 
IN INCHES 

tTheoretical-
calculated on coefficient 
of humidity expansIOn. 

3.0 

.005 

DID 

.015 

CHANGE IN 
% RELATIVE 
HUMIDITY 

An unreliable tape can shrink or swell-cause 
garbled signals because the tape tracks shift 
laterally away from the recording and play­
back heads. With tapes of dimensionally stable 
"Mylar"* polyester film you get accurate re­
suIts ... valuable programming time is saved. 

"Mylar" is strong-has a tear strength seven 
times greater than ordinary plastic of equal 
gauge. Tapes of "Mylar" resist edge nicks, 
stretching or breaking from sudden stops and 
starts. "Mylar" is durable-is not affected by 
humidity or adverse temperatures. And because 
it contains no plasticizer to dry out, "Mylar" 
does not become brittle In storage over long 
periods of time. 

5 2_0 

INITIAL 
TEAR STRENGTH 

(GRAVES TEST) 

per ASTM D-1004-49T 

Why not safeguard your valuable program 
time by choosing reliable tapes of "Mylar". To 
be sure you'll get top performance, insist on a 
base of "Mylar" on your next order for mag­
netic. tape. Send for free booklet of compara­
tive test data. Du Pont Company, Film Dept., 
Wilmington 98, Delaware. 

o a... 

1.0 

<®PO~ 
lit Eli. u.s. PAT. orr. 

Better Things 10 r Bette r living ... rhrough Chemislry 

DiiNYLAR® 
POLYESTER FILM 

june 1961 

1.5 MIL 
CELLULOSE 

ACETATE 
0.4 

*"Mylar" is Du Pont's registered trademark for its brand of polyester film. Only 
Du Pont makes "Mylar". 

r~7.:~:~~:~~~~~~--------- ~-II 
I Film Department, Room #12, Wilmington 98, Delaware 
I Please send free, 12-page booklet of comparative test data I 
I to help me evaluate magnetic-tape reliability_ I 
I I I Name Position I 
I Company I 
I AMreg I 
LCity ____________ ~~==~~ __________ J 
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SAVE 
SPACE ... 

INCREASE 
RELIABILITY 
with 
Harman-Kardon encapsulated 
digital logic modules ... 
proven components ... proven 
circuits ... proven packaging 

These fully encapsulated modules 
offer increased reliability-afford a 
high density, fully protected pack­
age with better heat dissipation. 
And, you will find the cost competi­
tive with open card construction. 

The modularized Series 200 logic cir­
cuits are available now-from stock 
-in a variety of logic configurations 
for operation up to 250 Kc. Higher 
speed units, too, are on the way! 

The application engineering staff of 
the Data Systems Division stands 
ready to serve you in the implemen­
tation of your system block diagrams. 
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Data Systems Division 

',6U,,6!.1 kardon 

INCORPORATED 

Plainview, N.Y. 
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PEOPLE ..• 

with headquarters at Yorktown, N.Y. 
Dr. King previously headed the ex­
perimental systems department. He 
joined IBM in 1958 as a consultant to 
the director of research. 

* R. M. Beals has been named assist­
ant to the Western region marketing 
manager for Remington Rand UNI­
V AC, Division of Sperry Rand Corp. 
He was formerly manager of the UNI­
V AC educational services department 
in the Western region. 

* Robert Bruce has been named man­
ager, government marketing, commer­
cial systems department, RCA Elec­
tronic Data Processing Division. Bruce, 
whose experience in the computer field 
spans twenty years, had served since 
1957 as manager for government sales 
for the division. In this new position, 
he will be responsible for RCA's 501, 
601 and 301 systems. 

* Ralph C. Sampson has been ap­
pointed director of customer engi­
neering for the Data Processing Di­
vision of International Business Ma­
chines Corp. He will be responsible for 
policies and procedures. 

* Remington Rand Univac Division 
has named Joel M. Kibbee director of 
education. Kibbee will be in charge of 
sales and technical training of em­
ployees, as well as courses and semin­
ars for customers and prospective 
clients. 

* Gerald E. LaRochelle has been 
named manager of the Muncy Plant 
of the Computer Products Operations 
of Sylvania Electric Products Inc. 
LaRochelle joined Sylvania in 1958. 

* A. F. Parker has been named man­
ager of export sales for Philco Corp.'s 
electronic data processing systems. 
Parker, who joined Philco in 1957, has 
previously worked directly with three 
of Philco's international sales repre­
sentatives. 

* The Teleregister Corp., Stamford, 
Conn., has appointed Dr. Leon David­
son as manager of the programming 
section in the Engineering Depart­
ment. He joined the firm as a senior 
programmer in July, 1960. 

* Arthur D. Hughes has been ap­
pointed senior member of the techni­
cal staff, Auerbach Electronics Corp., 
Philadelphia. He will direct a project 
in the design of control programs for 
large-scale data processing systems. 
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Manufacturers may hold the key to 

THE FUTURE OF 
ANALOG 

By G. PATRICK ANDERSON, 
Assistant Editor, DATAMATION 

T he general feeling of the May meeting of the Western 
Simulation Council was that analog computation must es­
tablish itself in specific areas and not try to compete with 
digital computers in applications where the digital system 
is already satisfactory. 

A panel of eight men closely associated with the analog 
field, which discussed the topic "What is the Future of 
Analog Computation?", consisted of George A. Bckley, STL 
and UCLA; William Comley, Douglas Aircraft; Robert 
Horwitz, Convair; Dr. Robert Howe, University of Michi­
gan; Dr. R. Tomovic, UCLA; Harold Ehlers, Autonetics; 
and L. M. Warshawsky, Wright Air Development Division. 

Views of the panel members varied from the statement 
that analog computing has little or no future to the observa­
tion that the analog system has a very definite place in 
specific computing areas. 

The areas mentioned ranged from what was felt would 
be a resurgence in the colleges, and universities' use of the 
analog system to application areas where repetitive com­
putation was necessary. 

Dr. Robert Howe of the University of Michigan stated 
that analog computation had a very definite place in the 
American university. 

All members agreed, however, that the decline of analog 
computing was partially due to the attitude of the manu­
facturer. 

"In analog computing the manufacturer gives the user 
exactly what he asks for, and not necessarily what is best for 
his needs. This is one specific area where the digital indus­
try maintains the leadership. A large digital manufacturer 
will try to guide a client to the system that best fits his 
needs," one panel member stated. 

The point was made that if analog computing was to 
ever reach its anticipated heights, and many members of 
the meeting felt it would not, the people in the industry 
must make themselves and their knowledge known. 

It was also stated that analog has the intrinsic ability to 
do a better job in certain areas than digital, but the manu­
facturer must take the lead and perfect the systems to meet 
these specific applications. 

June 1961 

This logic array has been developed in the Remington Rand Univac Mathematics and Logic 
Research Department. In simplified form, each circle represents a film element that AND's 
the bits from the horizontal and vertical lines to produce an output on the diagonal line. The 
input word is therefore left-circular shifted 5 places in passing to the output. Such matrixes 
can produce arbitrary right or left shifts, either circular or open-ended, in a single clock 
period for full length computer words. Film logic arrays open a new field of high speed, high 
density logic devices. 

No where in the computer industry will qualified 
applicants find greater opportunity for both personal 
and professional reward than they will today at Univac. 
Highly significant positions involving work such as that 
outlined above are now available. You are invited to 
investigate them immediately. 

, SAi NT :PAtiL~' Nfl N'N.'" 
•• d ~ '" 

• COMPUTER APPLICATIONS ANALYSTS • ENGINEER WRITERS 
• COMPUTER PROGRAMMERS • MILITARY SYSTEMS ANALYSTS 

• COMPUTER LOGICAL DESIGNERS 

For the above positions in our St. Paul, Minn. 
laboratories, send resume of experience and 
education to: 

R.K. PATTERSON 
Remington Rand Univac. Univac Park. St. Paul, Minnesota 

• SYSTEMS TEST & EVALUATION ENGRS. 
• COMPUTER PROGRAMMERS 
• MILITARY SYSTEMS ANALYSTS 

For data extraction & reduction, debugging 
of equipment & systems integration. 

The above positions are now available at 
Remington Rand Univac in San Diego. 

Send resume of experience and education to: 

WILLIAM LOWE 
Remington Rand Univac. P. O. Box 6068 • San Diego Calif. 

DIVISION OF SPERRY RAND CORPORATION 

F. E. NAGLE J.R.STAHL There are also immediate openings 
in all areas of digital computer deve­
lopment at our other laboratories. 
Inquiries should be addressed to: 

Remington Rand Univac Remington Rand Univac 
1900 West Allegheny 315 Fourth Avenue 
Philadelphia 29, Pa. New York 10, New York 

All qualified applicants will be considered regardless o! race, creed, color or national origin. 

When responding. a mention of DATAMATION would be appreciated. 
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Underneath ELAFLOR'S aluminum or steel 
core panels, stands a rigid grid system, 
which provides unexcelled lateral strength at 
all floor heights. This system permits panels 
to be interchanged and cut-outs to be added 
or moved freely without the expense and 
trouble of releveling or extensive modifica­
tion. Cable cut-outs, etc., can be made with 
complete flexibility ... any size, any angle, 
any place. . without decreasing load 
capacity or inducing side sway. 

ELAFLOR is a solid, noiseless floor, free of 
vibration and resistant to the lateral thrusts 
of heavy rolling loads. It is a completely 
flexible computer platform, easily modified 
and suitable for end-of-room, wall-to-wall, or 
island installation without significant engi­
neering changes. 

When you're planning a computer installa­
tion, talk to a member of "ELAFLOR'S" 
nationwide network of distributor-con­
tractors. You'll be getting full advice from 
experienced, knowledgable engineering firms. 
Write for the name of your nearest re­
presentative and descriptive literature. 

® 

ELAFLOR lIllY 

L 
free access elevated flooring by 

LISKEY ALUMINUM, INC. 
BALTIMORE FRIENDSHIP AIRPORT 

P. O. BOX 506 

GLEN BURNIE, MARYLAND 

Canadian Rep. - Cameron Windows (Aluminum) Ltd., 142 Kennedy Rd. S., Brompton, Ontario 
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Naval Research sponsors 

MEMORY SYMPOSIUM 
M any phases of computer memory techniques and their 
probable future utilization were discussed at the recent 
Symposium on Large Capacity Memory Techniques for 
Computing Systems in \Vashington, D.C. 

The program consisted of papers invited from many of 
the organizations engaged in appropriate research and de­
velopment activities. The symposium was sponsored by the 
Information Systems Branch of the Office of Naval Re­
search. 

The morning session of the opening day included the 
topics: "Investigation of Storage and Access Techniques 
Suitable for Use in Large Capacity Digital Memories;" 
and "Organization of Large Memories." 

The afternoon sessions included "Fundamental Con­
cepts in the Design of the Flying Spot Store;" and "The 
Cathode Ray Tube as a Commutating Device in Large­
Capacity Random-Access Stores." 

The second day's early session encompassed the sub­
jects: "Combined Magnetic and Graphic Stores;" and "The 
NCR Magnetic Card Random Access Memory." 

In the afternoon topics discussed included: "A Metal 
Card Memory;" and "Improved Performance from Matrix 
Electroluminescent Screens in Optical Readout Applica­
tions." 

The final day's area of discussion was centered around: 
"Data Processing with the Photostore;" "Cryotron Memory;" 
and "New Ferrite Core Arrays for Large Capacity Stor­
age." 

Marshall C. Yovits served as Conference committee 
chairman. He is attached to the Office of Naval Research. 

Increased utilization and efficien­
cy of data processing and ac­
counting machines are the con­
cern of every executive in the 
field. 

You can now obtain accurate 
data in chart and digital form of 
the actual performance of your 
equipment through the use of 
Standard Electronic Recorders. 

These instruments chart with 
minute accuracy the productive 
and non-productive periods of 
your machines by hour, day and . 
week. In addition, the total pro-

ductive time for any given period 
is visually registered in hours, 
tenths and hundredths of hours. 

This information provides you 
with a basis for arriving at ac­
tual operating costs and charges, 
and for improved scheduling. 

The Electronic Recorder provides 
statistical and accounting data 
certain to improve overall ma­
chine and operating efficiency as 
well as to pinpoint operating 
bottlenecks and reduce unneces­
sary overtime. 

standard INSTRUMENT CORP. • 657 BROADWAY! NEW YORK 12, N.Y. 
, --
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HIGH PRECISION 
TAPE DRIVE SPROCKET 

bY~ 
Made to your specifications 

~ 
• ALL APPLICATIONS 

It • ALL SIZES AND FORMS 
• IN ALL PRACTICAL MATERIALS 
• IN SMALL OR LARGE QUANTITIES 

Fine Finishes 
Accurate Tooth Register 

Perfect Tooth Size and Contour 
YOUR QUOTE REQUESTS AND INQUIRIES INVITED 

~ MACHINE WORKS 

4635 W. LAKE ST., CHICAGO 44, ILLINOIS 

MACHINE PARTS OF EXTREME ACCURACY SINCE 

CIRCLE 32 ON READER CARD 

MATHEMATICIANS 

June 1961 

Inquire about new opportunities for highly qual­

ifIed mathematicians in the fields of 

1. Computer programming. Degree and experience 
programming scientific problems on 7090, 709 or 
704 required. 

2. Applied Mathematics. Requires Ph.D. in mathe­
matics or physics with experience in analysis and 
formulation of problems to be solved by large-scale 
digital computers. To work in basic research, to con­
sult in applied mathematics, and to formulate 
mathematical models of physical and other systems. 

If qualified, write to: 

Dr. E. K. Ritter, Manager 
Mathematical Analysis Dept. 
Lockheed Aircraft· Corporation 
834 West Peachtree Street 
Atlanta 8, Georgia 
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Add one more 

IFIPS 
TO STUDY 
INFORMATION 
STANDARDS 

I NTERNATIONAL standards work on 
information technology will be under­
taken by a special committee of the 
International Federation of Informa­
tion Processing Societies. At a meet­
ing recently concluded in Darmstadt, 
Germany, the Council of the Federa­
tion authorized the formation of a 
Committee for the Standardization of 
Terminology and Symbols. 

This is. the first time such an effort 
has been organized to resolve the 
problems of terminology and sym­
bology resulting from the independent 
growth of information technology in 

. many lands. 

IFIPS' president, Isaac L. Auer­
bach, of the U.S.A., has appointed G. 
C. Tootill, of the Royal Aircraft Es­
tablishment in England, as Chairman 
of the IFIPS Committee on Standard­
ization of Terminology and Symbols. 
Tootill will be assisted by a commit­
tee with members from each national 
technical society active in the informa­
tion processing sciences. 

Many technical societies are cur­
rently engaged in standards work on 
different aspects of information tech­
nology. They also have sent represent­
atives to national standards groups. 
While some international standards 
discussions have been held previously 
by various national groups, this is the 
first international standards endeavor 
in the computer field undertaken by 
a technical world body directly repre­
sentative of the information processing 
sciences. 

The International Federation of In­
formation Processing Societies is a 
world organization representing the 
technical societies of 17 nations. Each 
member on the Federation's Council 
represents his nation's technical so­
cieties active in the information proc­
essing sciences. 
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DO MORE • SAVE MORE 
with ALUMA- PLANK 

FLEXIBLE COMPUTER FLOORS 

You Get Things Done Better 
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MOD~LAR elevated infinite access FLOORING SYSTEMS 
of light weight extruded aluminum offer: 

• EASE OF OPERATION - Maximum under-floor 
accessibility; Simplified relocation. 

• NO TOP CONNECTIONS - Panels are removed 
by suction cups, leaving floor area clear. 

• AUTOMATIC RELOCATING CAM ACTION - Planks 
repositioned accurately for complete stability. 

• SMALL MODULES - Multiples of 9" lengths reduce 
waste and lessen area affected by relocations. 

ITEECO, A Division of Idaho Maryland Industries Inc. 
12906 Saticoy, North Hollywood, California, TRiangle 7-9821 
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By Seeing What's Happening 

BOARDMASTER VISUAL CONTROL 

* Gives Graphic Picture of Your 
Operations in Color. 

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

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

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

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

* Compact, Attractive. Made of 
Metal. 500,000 in Use. 

Complete Price $4950 Including Cards 

I FREE I 24-Page ILLUSTRATED BOOKLET CG-20 

Without Obligation 

GRAPHIC SYSTEMS, Yanceyville, North Carolino 
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LOGICAL DESIGN BY ROBERT MARK BECK, DIRECTOR OF ENGINEERING 

.•• likeitscounterpartthechessqueen,the· ,,:';11 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. 

Lp"'>J Packard Bell Co ..... puter 
A Subsidiary of Packard Bell Electronics; 

1905 Armacost Avenue, Los Angeles 25, California 
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Philco 2000 Computers 
... unmatched for speed, capacity and reliability 

Matrix inversion provides a good measure of computer 
speed for scientific applications. The time a computer 
requires to solve problems of this type is significant be­
cause they occur in so many different applications and 
because of the magnitude of the computations involved. 
For example, to invert a matrix of order 100 involves 1 
million multiplications and 1 million additions. 

Philco 2000 Electronic Data Processing Systems can 
perform matrix inversion in the times shown in the chart 
because of their extremely fast arithmetic speeds; 

PH I Leo 2000 ~ .. Jh.-e .computers t-ha t changed iOhe industry. 

~~repeat" instruction, which eliminates Hhousekeeping" 
in the inner loop; variety of instructions (59 floating 
point commands); and numerous index registers. What's 
more, because of the 48-bit word length, the matrix in­
version sub-routine provides high precision and occupies 
only 109 words of memory! 

So, check the times on the chart-you'll see that you 
can get things done faster . . . you'll accomplish more 
with one of the Philco 2000 series of computers ... com­
puters with the fastest over-all system speeds. 

PHILeo CORPORATION. GOVERNMENT AND INDUSTRIAL GROUP 
COMPUTER DIVISION, 3900 WELSH ROAD, WILLOW GROVE, PA. 
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