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4 WAYS TO IMPROVE COMPUTER TAPE

(And how Memorex did it!)

Exercise greater quality control.

The Memorex-designed Vibrating-Sample Magnetom-
eter (VSM) tests basic characteristics of oxide raw
material and precise concentration of oxide particles
in the tape coating. Extra tests of this kind guaran-
tee the improved performance and reel-to-reel uni-
formity of Memorex computer tape.

Employ advanced production techniques.

Specially constructed equipment—used to slit
Memorex computer tape from jumbo rolls — pro-
dauces tape with clean, straight edges free from rip-
ples and ridges. A new slitting technique is but one
of seventeen manufacturing improvements made to
insure superior performance of Memorex tape.

Use a superior production facility.

A conspicuous aspect of the Memorex plant is the
complex system of air filtration, humidification,
dehumidification, heating and cooling. The unusual
high-purity system, equal to that used in pharma-
ceutical processing, provides a contaminant-free
environment — prerequisite to production of im-
proved error-free tape.

Memorex tape is premium tape. No need to pre-check it. You
can place Memorex computer tape directly in service —
reel after reel.

Memorex certification means what it says: Memorex com-
puter tape is error-free. Extra care, extra steps and scrupu-
lous attention to every detail make it that way. We know the
importance to you of having a tape you can depend on.

Circle No. 5 on Readers Service Card

Apply research in depth.

Research in oxide, coating materials, and tape-
making processes has equipped Memorex with a
fund of new technology. Combined with manufac-
turing competence, this fundamental knowledge is
manifest in Memorex computer tape by freedom
from dropouts, longer life, and improved uniformity
and reliability of performance.

Are you on our mailing list to receive the
Memorex Monograph Series of informative
technical literature? Write 1176 Shulman
Road, Santa Clara, California.

MEMOREX

PRECISION MAGNETIC TAPE
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Flexibility . . . speed . . . extreme accuracy . . .  This unique characteristic, which permits trouble-free opera-
these have been the watchwords of progress at  tion of FORMSCARDS on any speed equipment, can easily

ELECTRONIC ASSOCIATES, INC. . . . one of the point the way to increased efficiency in your data

most talked-about companies in the field of elec- processing system. May we demonstrate . .
. ompanies in te Tie . FORMSCARD superiority to you? call, write or wire
troni- data reduction and scientific computing
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WILLOW GROVE, PA. Phone: Oldfield 3-4000
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Programming:
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EDITORIAL

Science, Art or Language?

Programming interests many computer people,
and fascinates a large segment of those interested.
Part of the reason certainly is the feeling of power and
satisfaction acquired by the successful programmer when
his problem runs and the solution unfolds before his
eyes. Archimedes shouted '"Eureka!'' and we can too.

What manner of thing is programming? is ita
science? is it an art? is it a language? or more be-
sides? In fact, programming is all of these things.

A science according to the dictionary is a "branch
of knowledge or study dealing with a body of facts or
truths systematically arranged and showing the opera-
tion of general laws.' Programming is the science which
deals with the methods of instructing computers to solve
problems.

An art is "an area of skilled performance.'" Pro-
gramming is the art of skilfully guiding the computer's
processes in order to solve a problem. It requires art
to find a good way through the maze of possible proces-
ses that can happen inside a computer.

Finally, programming consists of a class of ar-
tificial languages — those adapted to expressing ideas so
that a computer "understands' and can solve a problem.
In fact, expressions such as "machine words' and
"machine language' have been in current use since the
first digital computer began to operate in 1944.

Programming has even a fourth aspect: it con-
stitutes the education of a computer. :Anybody who en-
joys explaining and teaching is likely to relish many
aspects of programming, because the "idiot computer"
can be taught so extraordinarily well.

This thesis has several implications. First,
people of differing backgrounds and various leanings may
all become good programmers: scientists, mathema-
ticians, linguists, teachers, and more besides. In fact,
many diverse occupations have graduated members into
the programming field.

Second, the many-faceted field of programming
will have much to contribute to the mental life of those
who work in it. It is likely to be always stimulating and
never dull.

Third, there has been some discussion as to
whether or not programmers will be superseded 20 or 30
years from now. On the contrary, the diversity of the
field will make programmers necessary for a long time

6

to come. Their work may change in some ways, but
their services in general will be indispensable. The
choice between methods for solution will continue to
call for programming experts. And the understanding
of problems in the real world in order to put them on
computers will continue to require good programmers.

Ed oA <= .
EDITOR

PROGRAMMERS

IMMEDIATE POSITIONS
At Our 3 Major Data Centers

for key personnel with business or scientific degrees. Vacancies
exist in the following areas:

SOFTWARE SYSTEMS & SOFTWARE DEVELOPMENT
REAL-TIME APPLICATIONS

DATA REDUCTION

NUMERICAL CONTROL PROGRAMS
PROGRAMMING INSTRUCTORS

DIAGNOSTIC PROGkAMMERS

SYSTEMS ANALYSTS

Salaries range from $10,500 - $21,000
AN EQUAL OPPORTUNITY EMPLOYER

For interviews in your area write

J. GERALD McELROY

— M + C Tternt ——
g

530 Baltimore Pike

Springfield, Penna.

Circle No. 8 on Readers Service Card
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THIS PAYROLL CAN TRAVEL
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CHICAGO. FARE: $1.54
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This is what DATA-PHONE service has
done for business communications.

It gives computers an electronic *'voice"
that travels via regular telephone lines,
at regular telephone rates. ‘

At speeds up to 2500 words per minute,
DATA-PHONE service can send anything
that can be punched on cards or tape—or-
ders, technical data, waybills, inventories.

Talk with our Communications Con-
sultant about it. Just call your Bell Tele-
phone Business Office—and they'll gladly
have him contact you.

BELL TELEPHONE SYSTEM

Serving you
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NEW DIRECTIONS FOR COMPUTER
TECHNOLOGY AND APPLICATIONS . . .
A LONG RANGE PREDICTION

Where do we stand today in the application of data
processing systems? What is the future direction of the new
technology of information processing?

These and other questions are often raised by the prac-
tical executive as he tries to obtain an over-view of the
impact of computers and automation in today’s economy.
From the stream of announcements, claims, literature, and
press relcases one can be easily overwhelmed by the com-
puter “revolution.” The real facts are much less alarming.
By and large, computers have been applied in a fairly
evolutionary manner. Although there are now over 11,000
data processing systems installed in the United States, the
great majority are operating on standard tasks of account-
ing and financial information processing. Most of these
applications are not particularly advanced or sophisticated,
and are functionally similar to the punch card tabulating
(unit record) equipment which the larger electronic data
processing systems replaced. Of course, some extremely
advanced applications of data processing have happened,
but these have generally been limited to applications in
the government, scientific organizations, and large manu-
facturing firms. The great majority of smaller firms are
just beginning to consider the use of EDP.

In fact, the last ten years have only served to demon-
strate that computers can be built reliably and for just
about any price. It has also been conclusively demon-
strated that (through ‘proper planning, careful analysis,
and adequate implementation of the application) the data
processing system can be an efficient, useful device. Just
where do we stand today, and what can we expect tomor-
row? We hope to answer these questions in this article.

General Trends in Computer Applications

The United States computer, industry has been expand-
ing rapidly since the introduction of commercially avail-
able equipment in the latter half of 1952. Some idea of
the extent of this growth can be obtained by examining
the market for data processing equipment and services

8

Donald F. Blumberg

Director, Planning and Information Systems
Pennsylvania Research Associates, Inc.
Philadelphia, Pa.

during the period from 1953 to 1963 (Figure 1). Three
historical trends deserve specific comment: (1) the inter-
relationship between the special military systems and stan-
dard computer systems market, (2) the growing market for
data processing services, and (3) the underlying reasons
for the apparently high rate of installation. \

The military systems market has always been a keystone
ol the data processing industry’s technological develop-
ment, For example, military expenditure for research and
development of advanced computer hardware and ‘“soft-
ware” to meet emerging military requirements has given
a tremendous degree of technical impetus to the field
through the years. Military requirements have also led to
the development and implementation of a wide range of
new applications for information processing. In addition,
the -Department of Defense (and other agencies of the
Federal Government) are major users of commercial data
processing equipment. Military procurement of complex
weapons and supporting equipment has also led to growth

in the utilization of computers in other sectors of the
- ]

Donald F. Blumberg
is Director, Planning -
and Information
Systems, for
Pennsylvania Research
Associates. He holds
the M. S. degree in
Management and
Operations Research
from the Univ. of
Pennsylvania.
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Figure 1. The Data Processing Market, 1952-1972
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economy. For example, the large aero-space and electronic
manufacturing concerns working on major government
contracts have widely applied computing equipment in
support of these government programs. Both directly and
indirectly, the Federal Government's expenditures for
goods and services formed the basis for a large number of
data processing applications during the last ten years.

A second major trend which has occurred in the last
decade has been the rapid rise in the development of com-
puter services. In the initial stages, the data processing in-
dustry was concerned with the design, development, and
production of reliable, efficient processing systems. It was
believed that the user would easily develop and program
his own applications once the machine was made available.
With the appearance of a wide range of equipment, it be-
came quite clear that problems involved in the develop-
ment and programming of the application, and even the
operation, of the data processing system could not be passed
over lightly. The result was the creation of the new field
of computer supporting and consulting services including:

e Applications analysis

® Development of computer programs

® Opcration of the computer system, providing avail-
able processing as needed (e.g., EDP service bu-
reaus)

This new field has grown to the point where the avail-
ability of these services can exert influence on the develop-
ment of new applications. It is to the advantage of these
newly created service organizations to continue to push
forward the state-ol-the-art, as well as the number of ap-
plications of computers. For example, many smaller firms
have begun to apply data processing techniques in-their
operations using the local EDP service center. This avoids
a major investment in a machine installation.

Finally, it is important to understand the underlying sta-
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tistics in the installation rate of small, medium, and large
systems over the last ten years. The major growth in the
number of units installed since the 1956-1957 period has
been due to small-to-medium computer systems. Large-
scale systems installations have also increased, but at 2 much
more stable rate. Small systems to date have been largely
applied to accounting and administrative operations. A
significant percentage of these applications have been up-
graded replacements ol existing punched card and tabula-
tion installations, a fact which has not been widely pub-
licized.

The Present Structure of Computer Use
in the United States N

Although computers are to be found in almost every
sector of the economy, their applications in specific sec-
tors vary, depending on the nature of the problems to be
found, the array of technological equipments available at
any particular point in time, and the existence of applica-
tion concepts which have been proved feasible. At pres-
ent, the Manufacturing sector and the Federal Govern-
ment sector of the U. S, cconomy are the largest single
computer users among the ten major sectors of the U. S.
cconomy.  However, there is a dilference in the degree of
utilization of small-medium versus large systems in these
and other sectors of the cconomy  (Figure 2). These dif-
ferences are caused by the variations in computer applica-
tions in cach of the sectors, as well as the size and structure
of each of the industrial segments. For example, certain
segments of the economy are so split up that very few
firms are big enough to support a large-scale computing

1 This has been especially true in 1963 when thousands of IBM 1401
and UNIVAC 1004 systems were installed, replacing existing cquipment
installations.

9
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Figure 2. Present use of small-medium and large computer
systems in the United States economy.

center. In certain sectors, the lack of appropriate, proved, < Over 800 such systems are now in use for virtually all

computer-processing techniques or suitable equipment, has
prevented the development of applications. For example,
Agriculture, Mining and Contract Construction use data
processing systems to only a limited extent. In these in-
dustries, most of the work is done in the field; and the lack
of rugged, mobile computer systems that can operate un-
der the usual field conditions have hindered the develop-
ment of applications for these sectors. These industries
also have a limited number of extremely large firms or or-
ganization units which can make effective use of large-
scale processing systems. It is of interest, however, that
the Agriculture, Mining, and Contract Construction fields
have all been marked by extensive use of materials-handling
automation.

The Manufacturing segment of the economy is the
largest single industrial user of data processing equipment.
Computers are utilized in a wide range of standard func-
tional arcas such as production planning, financial and
account processing, warchouse and inventory control, and
support of research and development data analysis and
calculations. Computers are- also being applied to real-
time process control and numerical machine tool control.

Machinery and Equipment manufacturing forms a ma-
jor sub-section of the manufacturing sector of the economy.
This industry is composed of over 20,000 companies manu-
facturing a wide variety of mechanical and electrical sys-
tems. sub-systems and components, ranging from carbon re-
sistors to huge hydroelectric turbines and airplanes. Com-
puter use in this sector is extremely heavy for scientific
engineering calculations, as well as for the standard busi-
ness functions. This industry is also beginning to apply
computer-assisted numerical machine-tool-control systems.

10

types of machine tools.
There are two types of numerical control systems:

® Positioning or point-to-point control, in which the
tool, such as a drill, can be moved in a location or
area, but cannot be angularly displaced: the path
taken by the tool between successive points and the
work piece is not a consideration.

® Contour continuous-path control, in which the cut-
ting axis of the tool itself can be changed, under the
direction of the tool's controller: the path taken
across the work piece is subject to continuous pre-
cise control.

Although point-to-point numerical control systems can
be manually programmed, in a significant number of ap-
plications the programs are prepared by an off-line com-
puter. Numerically controlled contouring, however, does
require a digital computer to provide for the preparation
and coding of machine tool commands. Program-controlled,
multi-operation machines may also require computers to
coordinate their operations on a real-time basis. The ap-
plication of numerical machine-tool control has increased
with the development of standard automatic programs,
such as APT and Autoprompt.

Process manufacturing industries are also large users of
data processing equipment. For example, petroleum manu-
facturers were one of the first industrial groups to de-
velop computer techniques for determining optimal blend
ratios and to mechanize their billing and sales analysis op-
erations. One of the most significant computer application
areas in the process manufacturing industries at present is
the development of computers for real-time process con-
trol. This application has been developing at a slower rate

COMPUTERS and AUTOMATION for January, 1964



than was originally predicted, but the number of units
installed is significant.

Process-control systems perform one or more of the fol-
lowing functions in the operation of a complete process:

® Data Reduction
® Data Logging
e Complete Data Control

If the system performs all three functions, it is termed a
closed-loop operation. More than 50 closed-loop systems
have been installed in the process industries, primarily for
petro-chemical control applications.

The Transportation Industry as a whole has generally
not been a major user of data processing equipment. Some
of the larger railroads originally installed digital computers
for accounting and financial operations, as well as for proc-
essing of freight traffic and rate calculations, in the late
1950’s, but this application was never completely developed
by the smaller railroad systems. More recently, railroads
have been experimenting with digital data-transmission op-
crations. However, the present unfavorable state of rail-
road finances has prevented any substantial development
of this application.

The largest segment of computer users within the trans-
portation industry today consists of the airline companies.
Almost every major airline firm is developing, or has al-
ready installed, a mechanized airline reservation system
to maintain automatic count of seat inventories and avail-
ability. Some of these systems are also used for processing
flight forecasts, weather information, manifest and pas-
senger lists, schedules of operations, and management con-
trol reports. Approximately 11 major airline reservation
systems are installed as of the end of 1963.

The Communication and Public Utilities sector of the
economy has also not made significant use of data process-
ing equipment. Most of the larger public power utilities
have applied data-processing equipment for accounting and
billing. Some of these organizations are now either install-
ing, or considering the installation of, systems for real-time
control of load assignment and dispatching. The major
communication firm in this country, American Telephone
and Telegraph, has always made extensive use of special-
purpose data-processing systems for switching and network
control. These applications have generally been specially
engineered devices, more often considered to be telephone
switching and support gear than data processing equipment
as such.

The Wholesale and Retail Trade Sector has been a fairly
substantial, but not overly aggressive, user of small-to-
medium-size computer systems. Most of these units have
been installed in the wholesale segment of the industry,
for inventory control and accounting operations. The au-
tomation of retail operations has been under consideration
for several years, but most of these applications have been
limited to the use of punched cards, punched tags and
punched paper tape activated by cash registers as mecha-
nized input/output devices. Larger department stores, as
well as-major mail order houses, are users of data process-
ing equipment for a wide variety of functions, including
billing and accounting, integrated order processing and
warchousing inventory control. However, a wide range
of retail organizations in this country have not been af-
fected by the application of data processing equipment.
Some consideration has been given to the mechanization
of the check-out operations in supermarkets with complete
sales information prepared at the check-out station and
transmitted directly to a control data processing system;
but this did not prove to be an economical application.
The application of a digital computer system to maintain
credit references on all individuals in a regional area has
been recently tested on the West Coast.

The wholesale and retail industries have been slow to
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apply data processing techniques primarily because of the
unavailability of equipment geared specifically to their
cconomic and operational requirements. Those organiza-
tions large enough to support punched card tabulating
cquipment for their operations have recently turned to-
ward the application of small-scale computer systems (such
as the IBM 1401 and the Remington Rand 1004), but the
wholesale and retail ficld remains an area where computers
have not been applied rapidly.

The Finance, Insurance and Real Estate Field has been
steadily applying the concepts of data processing technol-
ogy to their operations. The Insurance field has been one
of the most prolific users of data processing, with industry
interest in computers, starting with  the original UNIVAC
development after World War II. The industry is a larger
user of medium and large tape-oriented computers. Banks
*have also been stepping up their application of computers,
primarily for real-time systems in support of savings ac-
count operations. The applications of computers in the
banks have been spurred by the development of Magnetic
Ink Character Recognition (MICR) as a standard method
of identifying and processing checks. Stock and commodity
brokers have also been utilizing data processing equipment.
Recently the major stock markets have begun to install
large-scale data processing equipment to handle stock price
changes and transactions.

The Service Industries have also begun to increase their
application of data processing equipment in the last two
to five years. An entirely new service of providing data
processing facilities on call, has emerged. Mechanized
credit bureaus and credit card operations have already been
mentioned as an application area which has just started to
develop. Hospitals have also begun to turn to the use of
small-scale computers for accounting and billing operations,
as well as for mechanized information retrieval and proc-
essing of clinical information. Information service centers
are also now appearing, based on the application of digital
computers and large capacity memories to provide efficient
processing and retrieval of information of a specialized
nature, for a fee.

The Government Sector has always been an extremely
large user of data processing equipment, although state
and local government utilization has been negligible. The
Federal Government has applied computers to a very wide
range of functional areas, from standard accounting to ex-
tremely complex systems for the processing of intelligence.

The range of applications of computers and the extent
of their penetration in the U. S. economy is surprising.

An estimate of the present proportion of computer ap-
plications in the ten major economic sectors of the United
States, is shown in Figure 3.

Basis for Long-Range Prediction

In the following predictions, we assume that existing gen-
eral trends in the data processing industry as discussed above
will continue. We also assume that there will be a con-
tinuation of the existing world conilict without any sub-
stantial lessening in tension. Therefore, we conclude that
large military expenditures for technological development
in the information technology field will be maintained. The
Federal Government will remain a large supporter of the
data processing industry, in terms of both research and
development expenditures and investments in commercial
data processing equipment in standard applications. We
also assume that the basic structure of the United States
economy will not substantially change in the next ten
years. Methods of doing business will generally remain
the same. Finally, we assume that data processing services
will continue to expand, resulting in still greater pressure
to develop new applications and software.

The computer industry will continue to grow in evo-
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Figure 3. Computer Applications in Various Sectors of the Economy
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We predict that the latter half of this decade will ‘also see
standardization of general equipment specifications. This
has already taken place in some limited areas such as
magnetic tape devices, where the desire for format and
density to be “IBM compatible” has made it the accepted
industry standard by default. For no better reason than
weight of numbers, IBM equipment will probably become
the guide line for general equipment standards in the in-
dustry over the next ten years.

A second major trend will be a continued de-emphasis
of the main frame of the computer as the central design
problem. Hardware has been continually decreasing in im-
portance in comparison with software over the last ten
years. With a slight excursion back to hardware considera-
tions, due to thé introduction of micro-electronic circuits in
the mid 1960’s this trend will continue. By the early
1970’s we predict that most of the medium-to-large data
processing systems will be generalized, being built up from
several standard types of modules, including logic proces-
sors, input/output devices, and data storage devices, all
connected by a central bus or matrix switching system.

The third major trend appears to be a continuing at-
tack on problems of a qualitative nature, involving some
degree of judgment.” Those application areas were once
thought not susceptible to automation; but we predict
they will continue to be investigated as the industry searches
deeper for new concepts, and to maintain its rate of growth.

In addition to these general remarks, we put forward
some more specific predictions about new developments of
interest, both in hardware and applications.

New Develepments in Hardware and Devices

We can expect substantial technological improvements
and developments in both computer systems and devices
in the years 1964-1973. A host of new components and
technologies will assist in making these developments pos-
sible. Among these are micro-electronics, lasers, and many
electronic and electro-optical techniques for storing, scan-
ning, retrieving, and extracting information from images

and pictorial data. In fact, we predict that the very organ-

ization and structure of computer systems will change over
the next ten year period, wiping out the present distinc-
tions between small, medium, and large-size systems and
creating two new classes of computers:

® Special-purpose direct digital-control computers \/

® “Very” low cost computing devices v

The trend towards generalized modular-parallel com-

puter systems will place an increased emphasis on input/
output devices which can be tied to the system. Among
these which will most affect the future of the computer
field are: _

® Data collection and transmission equipment

® Large screen and console displays

® Printing and copying units

® Optical character recognition and pattern recogni-

tion devices
Paralleling these trends in input/output, will be the

development of much more efficient, very-high-capacity
data and image memories. We are already beginning to
see the introduction of extremely fast (nanosecond)
random access storage devices, as well as units which can
store and retrieve pictorial and image information. By the
mid 1960’s, content-addressable memories will become com-
mercially available. By 1970 we predict the introduction of
inexpensive, very-large-capacity, random-access storage de-
vices.

Computer Systems
We can expect the following developments in computer
systems design:
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® The physical size of systems will continue to decrease
with the introduction of integrated circuitry, and the
switch from electro-mechanical to electronic I/O
devices associated with the computer.

@ Micro-electronic components will probably become
cost-competitive with standard logic circuitry by the
mid 60’s, causing substantial repercussions in the
structural design of medium- and large-scale com-
puters. The first generation micro-logic' computers
may lean towards more mechanization of programs
in hardware, and computers with FORTRAN-type
and ALGOL-type logical packages may be an early
development. However, by the late 60’s this trend
will be reversed as the applicability of micro-elec-
tronics is better understood and becomes extended
to memory design.

© Parallel, modular computer systems, iteratively built
up from a standard set of logical processor modules,
I1/O devices, and memories, will become the basic
system of the late 1960’s. The relatively simple
modular logical processor will allow for far more
flexibility on the part of computer manufacturers,
more homogeneity in the hardware, and the begin-
nings of- a catalog approach to computer purchase.
The distinction between small, medium and large
systems will be largely eliminated, and applications
will be designed primarily on the basis of the num-
ber of processors, memories, and I/O required.
Standardization in the industry will further limit
the number of languages and hardware configura-
tions available.

o There will be continued development of higher-level
programming languages and executive routines,

making the computer more accessible to the user. .

This closer man-machine interface will be further
enhanced by the availability of displays, permitting
continuous discourse and exchange between the
man and the machine. This will also permit the
application of open-ended programs, which operate
on partial data, or incomplete and poorly detailed
procedures.

® The mid 1960’s will also see the emergence of very
inexpensive computers renting for $150-350 per
month. These units will be general-purpose stored-
program digital units, similar, in many respects, to
the logical-processor module used in the larger sys-
tems. The system will not have to be very fast since
it will be primarily used as a (vastly more efficient)
desk calculator with a stored-program memory. In
most applications, the system would come prepro-
grammed, with a keyboard for entry of data and for
the callup of fixed subroutines. Four-address-in-
struction format with floating binary-coded-decimal
capacity will probably be used for simplicity of pro-
gramming at the expense of efficiency.

These systems will be used in such varied applications as:

e Maintenance of accounts and order processing in a
small manufacturing firm or large retail store.

¢ Production planning and control in a small job shop.

e Engincering calculations in a small scientific lab,
where a large computer is not economically feasible
or casily accessible.

The late 1960’s will also see the emergence of direct
digital control systems, characterized by small word lengths
(10 to 14 bits) internal analog-digital converters, and spe-
cialized operational codes. These devices should prove eco-
nomical and competitive for the control of processes of 30
loops or larger, as compared to general-purpose digital or
analog systems. Batch-sequence control systems, applicable
to normal batch-sequence work, assembly-line control, auto-
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matic checkout, etc., will also be developed. These units
will be character oriented, and will have extensive logical
and bit manipulation ability but almost no arithmetic
capability.

These devices will be installed in the process manufactur-
ing industries, and will replace both the general-purpose
process control systems and many of the analog devices now
being used in these areas.?

Data Collection and Transmission Equipment

Only recently have manufacturers begun to make avail-
able standard devices for data collection, transmission, and
automatic control and processing of multiple message
channels. Through the late 1950’s most data transmission
was handled over teletype or telephone lines, and the only
reliable standard item for digital data transmission was the
IBM data transceiver. However, new equipment such as
the GE Datanet 15 and 30, RCA’s DASPAN, IBM’s 1945/
1946, and 7701/7702 series, and Univac’s UNISET, coupled
with availability of digitally oriented communication links
such as Dataphone, have made digital data transmission
practical.

We do not see any major technological breakthroughs
in data transmission- equipment in the next five years.
However, there will be continued modifications and im-
provements in present equipment. Better error detection
and correction features will be offered; line signaling and
equipment synchronization problems will also be materially
reduced. Digital communications services supplied by com-
mon carriers will also improve as the number of subscribers
increases, and more efficient switching and store-and-
forward systems are installed.

We also expect a variety of new data-transmission-oriented
remote-collection terminals, including such items as key-
board printers with data Dbuffers, card and stub readers,
paper-tape and document readers, and magnetic-tape input
and output devices. Voice encoders will probably also ap-
pear for limited applications by 1968. Perhaps the most
important new development in data transmission in the
next ten years will be the establishment of a universal
transmission code. The American Standards Association’s
X3.2 Subcommittee has proposed such a code, which will
probably be approved in its present or modified form.

There will be three major directions in the application
of data transmission equipment:

® Remote-Inquiry Data-Processing Applications, using
a central computing facility, tied by data transmis-
sion links, to remote locations or inquiry stations.

® Computer-to-Computer Data Transmission for load
balancing, information transfer, and more efficient
use of multiple computer facilities.

e Store-and-Forward Communications Processors—to
control the flow of both data and administrative
messages from a central computer processing facility
or remote station, to a large number of other remote
stations.

Large Screen and Console Displays

Large screen and cofisole type displays will come into
their own, in the coming decade. Many of these devices
were built to satisfy military requirements in command
control and intelligence applications but they are equally
applicable in industrial management information systems.
Console displays (generally an alpha-numeric cathode-ray-
tube unit) take alpha-numeric and graphic information
from a digital computer, providing a buffered input/output

link between human operators and a digital processing

2 These concepts for direct digital control were originally presented
by Mr. Boris Biezer, of Pennsilvania Research Associates, Inc., in a
recent talk.
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system. A typical modern console display is Data Display
Inc’s DD 79 system.

Console-type displays will continue to improve during
the 1960’s. Most units ‘will offer send and receive modes
with the system, increased capability for generating com-
plex line drawing and other graphic materials on the CRT
face, and large capacity buffer memory associated with the
display device. Some console display systems already pro-
vide direct interrogation through the use of a “light pen”
or other indicating device, by which the display operator
can directly query the EDP system.

We can also predict a trend toward lower-cost display
systems. Most console displays now sell in the $50,000 to
$100,000 range. The major percentage of this cost is gen-
erally due to the special-purpose features of the system.
As the market for displays grows, the special features will
become standard production items and we can expect the
cost of a complete display system to fall to approximately
$20,000 to $30,000.

Large-screen computer-generated display systems fall into
four basic types:

® Electromechanical Displays—based on either a rotat-
ing disk, on which a series of symbols has been pre-
programmed to be called up on command, or some
type of stylus inscribing a picture on a semi-opaque
medium through which light is projected.

® Slide Projection Display Systems—in which a slide is
generated through electronic writing techniques,
processed rapidly (from 5 to 30 seconds), and then
projected on a large screen.

® Refraction Display Systems—in this approach, de-
formations or ripples. are formed in a Schlieren
medium by the bombardment of electron beams
from a conventional electron gun. These deforma-
tions produce refractions, causing light to pass
through an optical grating or set of diffraction bars
to a screen. These variations create patterns of light
and dark which are used to create the display.

® Matrix Display Systems—this uses a matrix of X and
Y lines which are pulsed or triggered to produce a
two-dimensional display pattern.

Continuing military requirements will result in further
developments in large-screen display devices. Slide-projec-
tion displays appear to be the most reliable, and easiest to
maintain, and will probably be used to satisfy most indus-
trial requirements. Matrix display systems will probably
appear as production equipment by 1968-1970. At present
most of the matrix displays have been based on the tech-
nique of electroluminescence and have only been pro-
duced.as laboratory prototypes.

We also predict the appearance of three-dimensional
display systems in the 1966-67 period. Experimental ver-
sions of such devices have already been developed.

Printing and Copying Units

Most of the printing systems which have been utilized
in data processing over the last ten years have been elec-
tromechanical. However the next ten years will see the
development of a wide variety of printing and copying
units based purely on electronic techniques. One example
of this new trend is the number of digitally-oriented micro-
film printers which have been announced within the last
two years. These devices take the output from a digital
computer, generate a tabular array or image using a cathode
ray tube, and produce a microfilm slide of the image pre-
sented on the tube face. Improvements in image accuracy,
precise positioning on the tube, and new developments in
the optics of the photographic system can be expected.
Using the slides or film produced from these devices, it is
possible to prepare high-quality offset plates for large-vol-
ume printing.

COMPUTERS and AUTOMATION for January, 1964



We can also expect dramatic new improvements in the
ficld of electrostatic and Xerographic copiers. Office photo-
copying and microfilm cquipment will be developed as
integrated elements of a total information processing sys-
tem, by the end of the 1960’s.

Optical Character and Pattern Recognition

The character and pattern recognition field will experi-
ence major growth within the next ten years. Bank check
processing through the use of MICR (Magnetic Ink Char-
acter Recognition) is now the accepted standard in every
large bank in the country. Most credit-card operations are
also using optical character recognition equipment for the
processing of stylized and formatted information on the
charge stub. We estimate that there are now more then
200 optical character recognition and document scanning
systems installed or on order in this country. A significant
percentage of these installations use Farrington equipment.
It is interesting to note that Farrington has been the leader
in providing systems suited for special-purpose applications,
based upon the assembly of modular elements in different
combinations.

However, the optical character recognition field is still
in its infancy. After more than five years of research and
development, it is still not feasible to read any arbitrarily
selected typewritten document. The recognition of hand-
written characters on a production basis is even further
away. Character recognition developments can be classified
into four major categories or approaches:

1. Stylized-Font Readers—including magnetic and
phosphorescent inks, specially shaped characters, cut
characters, etc. These systems are characterized by
using two character representations: one which is
read by humans and the other which is read by ma-
chine. There are many variations to this bi-lingual
approach but their applications are fairly limited.
This approach is the simplest of the four.

2. Fixed-Font Readers—including template matching
peepholes, threshhold function weighting schemes,
etc. These devices generally use some sort of mask-
ing techniques, either optical or logical, and perform
the equivalent of correlation analysis of unknown
characters to a stored library of recognizable charac-
ters. These systems are more flexible than the pre-
vious type, but are restricted to a few type fonts at
present. More sophisticated versions of this class of
system use diagram and word structure to resolve
ambiguous situations.

3. Topological-Properties Readers—This class of system
is based on connectivity and geometric characteristics
of characters such as inlets, outlets, cups, caps, hori-
zontals, verticals, crossings, etc. The elements of each
character to be read are analyzed and these character-
istics are then determined and identified through the
use of electronic logic circuits. These systems are cap-
able of handling a wider variety of correct (noise-free)
fonts, but are troubled by specks or breaks.

4. General Adaptive Character and Pattern Recogni-
tion Devices—These devices function as self-organiz-
ing systems which intrinsically “learn” the properties
of various fonts presented to them, abstracting from
these the successful recognition criteria. This type
of system is still primarily a laboratory device but
offers the greatest flexibility for the future. It is the
most complex approach of the four.

Thus, with the exception of stylized font readers which are
fairly limited in application, and the general adaptive char-
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acter and pattern recognition devices which are still in the
laboratory stage, there are two major approaches to optical
character recognition; comparison techniques involving
template matching or map matching, and topological analy-
sis techniques involving a logical examination of prime
clements of a character to be read.

The military services have also been sponsoring a great
deal of research and development in the field of pattern
recognition, for applications such as photo interpretation
and other military intelligence requirements. We presume
that some of these new developments will find their way
into the commercial market within the next five years. In
addition, as optical character recognition devices become
more widely used, experience will be gained in both how
to recognize patterns and characters, and the heuristics of
associating symbols and figures in order to arrive at a mean-
ingful aggregate. We should begin to see material im-
provement being made in the efficiency of character rec-
ognition equipment in the years 1965-1968.

By 1970 we forecast that military impetus and the basic
needs of the data processing industry will force the de-
velopment and introduction of character recognition equip-
ment which can process random typewritten documents
and most printed material produced from known type
fonts of standard size.

New Developments in Applications

The application areas discussed in previous sections of
this article will continue to be developed over the next ten
years. An examination of Figure 3 should give some im-
mediate indications as to which areas will probably receive
the greatest impetus. Planning and management control
techniques will be among those key application areas at
the top of the list for expected further development and
expansion in the coming decade. Already a variety of tech-
niques assist middle management to plan and control their
day-to-day operations. PERT, PERT-cost, CPM, and
RAMPS, are only a few of the many computer-oriented
procedures which will be available to the manager in the
future. The application of simulation and operational
gaming will be further developed to provide a method for
testing plan alternatives.

We will also see the development and application of
alerting techniques—computer procedures and  systems
which alert top-level executives to situations which require
immediate attention, and provide them with a method for
extracting important and critical data from the sea of
detail which exists in any large organization.

Information retrieval applications will also ‘be devéloped
at a fairly rapid rate. The larger technical and professional
societies are already studying the applications of mechanized
techniques for storage and retrieval of technical informa-
tion. As outlined in the recently published Weinberg Re-
port, the Federal Government will also be developing na-
tionwide computer-assisted information services. Hospitals,
credit bureaus, title search companies, and libraries are
only a few of the areas where information retrieval appli-
cations will be developed in the coming decade.?

A third application arei in which there will be continued
development is industrial process control, Several firms are
already investigating  the application of special-purpose
direct digital control systems and we expect to see a shift
to this new application concept by the late 1960’s, displac-
ing the existing approach involving large, real-time, gen-
eral-purpose computer systems.

3 Look also for the appearance of low-cost systems especially designed
for information retrieval applications. An example is the recently
announced Recordak Miracode System.

15



New application areas which will be successfully devel-
oped over the next ten years, deserve special comment.
These include:

® The Legal Field
e The Printing and Publishing Field
® The Medical Field
® Map Compilation, Production and Utilization
Each of these applications will be briefly discussed below.

The Legal Field

The next ten years will see an emergence of computer
applications oriented toward the legal profession. Several
study programs, including project “Lawsearch,”4 work at
the Datatrol Corp., and the American Bar Foundation
Study of the application of computational techniques in
retrieving new legislation information, are all aimed at
developing advanced systems for legal information retrieval.
The Health Law Center of the University of Pittsburgh,
and Lawyers’ Research Service, Inc. of New York City are
already in operation, providing retrieval services in the
legal field.

However, the most significant new development of com-
puters in the legal field will be in an area other then in-
formation retrieval. In the next ten years, computers will
be applied to assist the judiciary, legislators, and regulatory
agencies in processing, evaluating, and analyzing complex
cases and decisions. The Patent Office, the Department of
Justice, and the Internal Revenue Service have already

begun. to explore the application of computers in support’

of their legal and regulatory functions. Roy N. Freed (a
practising lawyer and specialist in the new role of com-
puters in the legal field) has predicted® that computer sim-
ujation techniques will be used in such areas as:

® Pre-testing of proposed legislation

® Analyzing the effects of alternative regulatory de-
cisions in specific situations

® Predicting judicial and court decisions as an aid to
court scheduling, planning case strategy, and advis-
ing clients

® Processing of raw data and evidence, and. presenta-
tion of factual data, in “big cases.”

We predict that the Federal Government regulatory
agencies will begin to explore this application concept, in
earnest, within the next two years. The introduction of
these new techniques on the Federal level will lead to the
application of similar approaches for lawyers, legal firms,
and state-local government agencies, before the end of the
decade.

The Printing and Publishing Field

The printing and publishing field is another area des-
tined for major change in the coming decade. Computer
systems for automatic hyphenating, justification, and type-
setting are only the first step in a long line of new devel-
opments which will substantially affect the printing and
publishing field in the coming ten years. The first area
of impact will be in newspaper publishing, where the speed
and efficiency of a computer could offer substantial im-

provement.over existing methods. At least nine newspaper

publishing firms have already installed data processing sys-
tems for automatic hyphenating and justification. At least
one (The New York Times) is publishing a satellite edition
through the combined use of data transmission and auto-

4 Financed by the Council on Library Research and sponsored by
three law book publishers, this project is being carried out by Jonker
Business Machines, Inc.

5See Mr. Freed's excellent survey article “Information Processing
in the Legal Field” in the 1962-1963 Data Processing .Yearbook.
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matic typesetting operations. As devices for optical character
recognition, image processing, and information retrieval im-
prove, we expect still further advances in the printing and
publishing field.

The difficult union problems in the printing-publishing
industry make accurate prediction based on technological
factors almost impossible. However, we can probably ex-
pect the appearance of large printing centers in major
metropolitan areas by 1967. These will probably be organ-
ized around an existing major newspaper or publishing
plant. The introduction of extremely high-speed, flexible
photocomposers and advances in offset printing will pro-
vide an economic motive for centralization. The high
volume which can be handled by such automatic and semi-
automatic techniques will materially reduce major com-
ponents of the cost of printing.

The Medical Field

Computers will also be used to a much greater extent in
the medical field. Machine-oriented systems for carrying
out complex medical diagnostics have already been de-
veloped.® On the horizon are a large number of applica-
tions involving the use of simulation techniques in medical
research. For example, models of the Krebs and Meyer-
Embdenhoff cycles have recently been examined as pos-
sible candidates for computer simulation within the next
two or three years. Machine systems are also being devel-
oped to process such diverse medical data as patient records
and laboratory experiments. The late 1960’s will sce a
substantial increase in the application of computers and
information retrieval systems in large-scale (500 beds and
over), general hospitals. Computer techniques for optimal
scheduling of hospital facilities, and for the planning of
complex surgery and medical care for individual patients
are also being developed.

Finally, the large investment in medical electronics re-
search made in the last four years will begin to pay-off in
the mid 60’s in a variety of new developments to assist both
the doctor and patient.

Map Compilation, Production and Utilization

The entire field of map-making and use of maps will be
dramatically changed by the introduction of digital tech-
niques. Military requirements have exerted a substantial
influence on the development of surveillance photography
and reporting by other sensors, such as radar and infra-
red devices. This vast increase in the availability of raw
source data has also caused an interest in techniques for
automatic map ‘compilation and production. Several ex-
perimental systems are now capable of taking an aerial
photograph and, by digital methods, deriving the topog-
raphy automatically. Techniques for storing map infor-
mation in digital form have also been .developed. Digital
computers have also been applied to the problems of recti-
fication and orientation, and to photographic interpreta-
tion. We predict that automatic, highly accurate systems for
producing both topographic and planimetric maps from
aerial photographs will be introduced by 1967. The maps
prepared by these systems will be in either printed or
digital form.

The availability of digitally-represented maps will also
have a major impact on the large number of map users.
Highway and construction firms, architects, and regional
planning agencies are only a few of the industrial organ-
izations where digitized maps will be of value. For example,
highway planning will be materially improved through the
availability of maps in digital form. A large number of

6 Sce, for example, Dr. Keeve Brodman's article “Diagnostic Decisions
by Machine” in IRE Transactions on Medical Electronics, July,  1960.
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alternative routes could be analyzed in a relatively short
period of time. Evaluation of traffic flow, land acquisition
costs, cut and fill operations, bridging and overpass require-
ments, etc., could be carried out in parallel in order to select
the optimal route.

We also predict the development of a number of new
applications based upon the availability of map informa-
tion and notation in digital or printed form, during the
next ten years.

Some Conclusions

In the previous sections we have attempted to provide
a concise view of present and future developments to be
expected in the data processing field. In a short discussion
like this one, many less important predictable developments
in the next ten years have been omitted.

The data processing industry will be moving from
adolescence to maturity during the next decade. We be-

lieve that the next ten years will be marked by a much .

greater degree of sophistication on the part of the users.
Simply producing a computer will no longer guarantee to
a manufacturer a competitive position; instead, manufac-
turers will be faced with the more difficult problem of
developing efficient uses for new computational power.
The industry will also be forced to give some serious
consideration to the social implications of the computer
field, both for the economy as a whole, and in the compu-

ter industry itself. For example, we are training large
numbers of technicians, programmers and coders to satisfy
present needs. Unfortunately this training has been in
terms of fragmented specialties. As software standards are
developed, and more efficient natural-language compilers
and programming systems are made available to the public,
we may find that large numbers of programmers will be
forced into technological unemployment such as has been
created in other areas of the economy. The social values
and contribution of the computer industry to the United
States economy as a whole will depend upon a coordinated
and . mature approach by the computer industry to the
problems of technological unemployment and disturbance.
A most desired long-range development in the computer
field will be the emergence of a social conscience.

In summary, we predict that the emphasis on specific
hardware developments which marked the last ten years,
will give way to a greater focus on new and advanced
applications. Hardware will become less important as
systems become more parallel and more modular—capable
of being organized to fit any given application. New com-
puter techniques will be developed to assist in areas once
considered to be purely judgemental in nature. Finally,
the cost of a unit of computing power will be reduced,
providing still more segments of our economy with the
new tool of information technology. Our success or failure
in handling this new power for social good will constitute
one of the central issues of the next decade.

CALENDAR OF COMING EVENTS

Jan. 7-9, 1964: 10th National Symposium on Reliability
& Quality Control, Statler Hilton Hotel, Washington,
D. C.; contact B. W. Marguglio, Fairchild Stratos Corp.,
Hagerstown, Md.

Jan. 30-31, 1964: Annual Computer Applications Sym-
posium, LaSalle Hotel, Chicago, 1ll.; contact Milton M
Gutterman, II'T Research Inst., 10 W. 35th St., Chicago,
111. 60616.

Feb. 3-7, 1964: ASTM International Conference on Mate-
rials, Sheraton Hotel, Philadelphia, Pa.; contact H. H.
Hamilton, American Society for Testing and Materials,
1916 Race St., Philadelphia 3, Pa.

Feb. 8-7, Mar. 2-6, Apr. 27-May 1, 1964: Courses on Audit
and Controls for Electronic Data Processing, American
Inst. of Technology, Phoenix, Ariz; contact Harold
Weiss, Director, Computer Institute, The American In-
stitute .of Technology, 1100 N. Central Ave., Phoenix,
Ariz. 85004

Feb. 5-7, 1964: 5th Winter Conv. on Military Electronics
(MILECON), Ambassador Hotel, Los Angeles, Calif.;
contact IEEE L. A. Office, 3600 Wilshire Blvd., Los An-
geles, Calif.

Feb. 10-14, 1964: 6th Institute on Information Storage and
Retrieval, The American University, 1901 F St., N.W,,
Washington 6, D. C.; contact Marvin M. Wofsey, Asst.
Director, Center for Technology and Administration,
The American University, Washington 6 D. C.

Feb. 19-21, 1964: International Solid-State Circuits Confer-
ence, Sheraton Hotel & Univ. of Pennsylvania, Philadel-
phia, Pa.; contact Howard Parks, Martin Co., R & AT
Dept., Mail 683, Baltimore 3, Md.

Feb. 26-28, 1964: Scintillation and Semiconductor Counter
Symposium, Shoreham Hotel, Washington, D. C.; con-
tact Dr. George A. Morton, RCA Labs., Princeton, N. J.
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Mar. 28-26, 1964: IRE International Convention, Coliseum
and New York Hilton Hotel, New York, N. Y.; contact
E. K. Gannett, IRE Hdgs., 1 E. 79 St.,, New York 21, N. Y.

April 7, 1964: Control Data 160 and 160-A Users Group
(SWAP) Meeting, Hilton Hotel, Albuquerque, N. M.;
contact J. L. Tischhauser, Organization 7242, Sandia
Corp., P. O. Box 5800, Albuquerque, N. M.

April 8-10, 1964: Control Data Large Scale Computer
Users Group (CO-OP) Meeting, Hilton Hotel, Albu-
querque, N. M.; contact J. L. Tischhauser, Organization
7242, Sandia Corp., P. O. Box 5800, Albuquerque, N. M.

April 13-15, 1964: 3rd Symposium on Micro-Electronics,
Chase-Park Plaza Hotel, St. Louis, Mo.; contact H. H.
Margulies, P. O. Box 4104, St. Louis, Mo. 63136.

Apr. 20-22, 1964: Univac Users Association Spring Confer-
ence Meeting, Sheraton-Chicago Hotel, Chicago, IlL;
contact David D. Johnson, UUA Secretary, Ethyl Corp.,
100 Park Ave., New York 17, N. Y.

Apr. 20-24, 1964: Institute on Research Administration,
The American University, 1901 F St., N.-W., Washington
6, D. C,; contact Marvin M. Wofsey, Asst. Director,
Center for Technology and Administration, The Ameri-
can University, Washington 6, D. C. '

Apr. 21-23, 1964: 1964 Spring Joint Computer Conference,
Sheraton-Park Hotel, Washington, D. C.; contact Zecke
Seligsohn, Pub. Rel. Chairman, 1964 SJCC, 326 E. Mont-
gomery Ave., Rockville, Md.

Apr. 2224, 1964: SWIRECO (SW IRE Conf. and Elec.
Show), Dallas Memorial Auditorium, Dallas, Tex.

May 5-6, 1964: 5th National Symposium on Human Fac-
tors in Electronics, San Diego, Calif.; contact Wesley
Woodson, Convair Astron. Div., San Diego, Calif,
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SOFTWARE TUTORIAL

THE ANATOMY OF AN
ASSEMBLY SYSTEM

The editors are pleased to offer the first installment in a
series of articles on aspects of computer programming and
other phases of software . . . written with the information
needs of management, and other non-software specialists
in mind.

From the beginning, the major drawback to computer
application has been more intellectual than technological.
How do you program a machine? That is, how do you
express instructions or commands to a computer so it
will perform the required operation?

Essentially, man-to-man communication is much cheaper
and easier than man-to-machine communication. Man
communicates with words or symbols. A computer cannot
understand words or symbols; they first must be translated
to machine language.

This presents both a conversion and an interpretation
problem. A single word between humans may be equiv-
alent to thousands of machine instructions; a few seconds
of verbal explanation to a human may be equivalent to
hours of explanation to a computer. The explanation to
a computer must be achieved in economic terms which
make it feasible to use the machine.

While it is possible to convert manually the necessary
procedures or formulas to machine language—i.e., to write
out the hundreds of detailed statements specifying each
operation and the storage locations of data to be acted
upon—this is almost always too time consuming to be of
any practical value.

Programmers today by-pass this situation through the
use of intermediate “translating” systems. These are auto-
mated procedures which enable the programmer to write
in a language more closely approaching his own, and then
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have that language translated by the computer into ma-
chine language.

By doing this, the programmer is able to simplify the
writing of instructions in three ways: First, operation com-
mands can be written in codes that closely resemble the
actual English word describing the action. For example,
getting the computer to read a punched card is coded
mnemonically “R,” while the machine’s operation code. is
actually “1.”- Second, the computer, rather than the pro-
grammer, keeps track of the placement of instructions and
information in storage. Third, the programmer enjoys the
ability to refer to data by name, rather than by storage
location when he is writing his instructions. The computer
substitutes the actual location for the name during the
translation phase.

Like direct machine-language programming, however,
the terms of expression must be precise in the way they
describe the given procedure to the computer. These
near-English statements must convey exactly what the
computer is to do.

Actually, the writing of these instructions for a problem,
called the source program, is a compromise between (1)
the way the programmer desires to write, (2) the design
and organization of the computer system, and (3) the re-
quirements of the procedures to be expressed.

The language of this source program may be either
procedure-oriented or machine-oriented. If procedure-
oriented, the language is independent of the computer
and can more closely approximate the everyday language
of the user. If machine-oriented, the language is generally
related to a specific data processing system.

To change (translate) the source program into machine
language (the object program) calls for the use of a proc-
essor or translator. This is a separate machine-language
program which automatically converts the source program
into machine coded instructions, assembles the instructions
into a completed object program, and, if required, makes
storage assignments. Once developed, the object program
then can be used by the computer to actually work the
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problem or problems.

Actually, there are two basic types of translators: As-
sembly Programs and Compilers. An assembly program is
essentially a one-for-one translator; that is, for one source-
language instruction which the programmer supplies, the
translator produces one machine-language instruction. A
compiler however, performs a one-to-many translation. In
other words, one statement in the compiler source language
results in one or more machine instructions.

Assembly Programs

An assembly program’s major functions are (1) to assign
storage locations to symbols and (2) to supply actual opera-
tion codes for symbolic ones. While it is not necessary to
know numerical codes, it is necessary to know what opera-
tions are in the machine’s vocabulary and how these op-
erations manipulate the data. To obtain a product of two
numbers, for example, the programmer must know that
(1) a2 number must be placed in the multiplier-quotient
register, (2) a multiplication by the second number can
then be called for by an instruction (and there might be
a choice of several multiply operations which the machine
understands), and (3) the product is in a particular register
after the multiplication, and can then be stored.

For an assembly program to have the information it
needs to assign locations, interpret symbols and “know”
how and when to perform its “extra” duties, a source
language includes operation codes for which there is no
corresponding machine code. These are called “pseudo op-
erations” and each is meaningful to the assembly program.

_These pseudo-operation instructions are the one excep-
tion to the rule that an assembly program generally pro-
duces one machine instruction for each source-language
instruction. Some, such as an instruction that a particular
subroutine be included in a program, cause more than one
machine instruction to be included in the object program;
others, such as a request for reserving a block of storage,
cause no instructions to be generated.

A sub-routine is a sequence of instructions to perform a
specified operation. Some, sub-routines are parts of a pro-
gram which are used repetitively within the same program
—discount calculation, for example, for each transaction
item in a billing operation. Others, such as end-of-job, may
be. used only once in a given program, but they can be
used in more than one application area.

Other features generally included in an assembly pro-
gram are:

1. Provisions for arithmetic in the symbolic instruction.
For example, an instruction TRA HERE 4 2 would re-
sult in a transfer to location 00102, “HERE” being the
symbol for location 00100. This is referred to as relative
addressing.

2. Ability to rename a symbol. This is convenient when
a portion of an existing program is included in a new
program. What is RATE in one might be SPEED in the
other.

3. Conversion of constants into a different number sys-
tem (especially important for binary machines) where a
programmer wishing to use the constant 85 would other-
wise have to supply its binary equivalent.

4. Provisions for the necessary linkage for sub-routines.

5. Ability to create a listing of the object program with
symbolic instructions, the assembled object program, and
‘any comments the programmer cares to jot down.

6. A list of errors, such as improper use of symbols or
meaningless (illegal) operation codes.

How an Assembly Program Works

The assembly program is supplied to the, computer with
a source program containing near-English operation codes
and symbols to represent the data. The assembly provides
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the computer with a table containing the acceptable near-
English operation codes along with their equivalent ma-
chine codes.

Each statement of the source program is examined
sequentially. To produce the object program, the opera-
tion code of each of the source program statements is com-
pared with the operation code table and its equivalent
machine codes is inserted in the machine program. If the
source program contains an operation code not listed on
the table, an error listing is made.

The assembly program must create a table of the defined
symbols in the source program and count the storage
addresses sequentially. As each symbol is examined, it
must be checked to see whether it has been used previously.
If it has been used previously to mean the same thing, then
the same address will be assigned to the symbol. However,
if the symbol has been used previously with a different
meaning, a listing then must be made of this error. Each
new symbol added to the table increments the address
counter.

When a pseudo-opcration is encountered, a count is
made to determine the amount of memory space that
should be reserved to include the constant or incorporate
a sub-routine.

Memory assignments are computed from the counts made
of storage addresses. The object program is completely
assembled after the constants and sub-routines have been
entered into the storage reserved for them.

As a final step, cards are punched containing the ob-
ject program.

This simple assembly program, in total, requires that
the computer be supplied with a source program, an op-
eration code table, necessary sub-routines, and constants.
The assembly program then must translate both the opera-
tion codes and symbols, select sub-routines and constants,
and assign memory locations.

In the more advanced programming sysiems, the pro-
grammer is not required to define a symbol the first time
he uses it, but supplies definitions which are part of his
program after specifying the operations he wants to per-
form. After a first analysis of the source program, each
instruction must be re-analyzed  to incorporate the data
the computer acquires when it analyzes the definitions.

Assembly programs, it should be clear, are an inherent
part of even the most sophisticated programming systems.

Compilers

A compiler, as mentioned previously, generally performs
more than one statement per instruction. This means that
one statement in the compiler source language results in
several machine instructions. The individual statements
in the source program which produce these multiple ma-
chine-language statements are called macro instructions.

A macro instruction is a method of describing, with a
one-line statement, a function' to be performed by the ob-
ject program. This function will normally involve more
than one machine-language instruction. A macro instruc-
tion does not indicate how the function is to be performed
by the object program; it merely indicates logically what
is to be done at this point in the program. In effect, when
he writes a macro instruction, he states logical procedures
that will, when compiled (or translated), cause the appro-
priate machine instructions to be gencrated. The planning
of specific routines to perform certain procedures is done
by the compiler with much greater clerical accuracy than
the programmer could expect of himself, and he is assured
of “operative programs.”

By contrast, the use of a symbolic language and an as-
sembly program requires that the programmer know, not
only the logical arrangement of his program, but also ex-
actly how to manipulate this logic within the machine.

Because a compiler is further removed from machine
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language, it must do more work than an assembly program
in producing an object program. Compilers, then, are
generally more complex and require more machine time
for translation than assembly programs. It is best to assign
as much of the programming task to the machine as pos-
sible, rather than to the programmer.

The Operation of a Compiler

A compiler language consists of names, actions and rules,
The actions may - be either arithmetic or functional; the
names correspond to the data names used as input. There
are certain rules, however, that the programmer must ob-
serve in expressing the action he wants his object program
to accomplish.

A. compiler must translate the source language state:
ments into a form similar to that required by an assembly
program. In doing this, it is necessary for the compiler to
scan the source program character by character, recogniz-
ing significance in certain characters or in certain character
combinations. Consider the statement:

COMPUTE DISTANCE = RATE * TIME

A given compiler might read and save the character C,
then the character O, and each character up to the blank,
which signals that it has reached the end of a word. Tak-
ing the characters in combination, it searches a table of
verbs it is supposed to know. There it finds COMPUTE,
which, according to the rules, should be followed by a
name, which, in turn, will be followed by the character =,
which will then be followed by an arithmetic expression.
(The programmer has been obliged by the rules to follow
the sequence.) The compiler continues the scan, acquiring
the valid noun DISTANCE and then the expected —=.
Now, it is prepared to encounter the arithmetic expression.
Attaching no special significance to the character combina-
tion R-A-T-E, the compiler assumes it to be a name and
puts it in a name table. Now it recognizes the asterisk as
the multiply symbol by scanning its table of operations.
Suppose when it has collected that name TIME, that it
finds this is already in the name table; the compiler as-
sumes this is another reference to the same value and does
not insert it again. A further scan shows this is the end
of the statement. The compiler must then generate the
instructions to perform the designated function. The out
put of this phase is referred to as a macro definition.

For every macro definition that will be developed from
a macro instruction, and that will ultimately be written
in the compiler itself, there is a separate instruction
sequence (within the framework of the compiler itself)
called a macro generator.

The macro instructions exist in anticipation of the most
commonly needed functions of a user’s program. For ex-
ample, it is anticipated that a user will want certain
arithmetic operations, or comparison operations, or input/
output functions to be performed in his program. Macro
zenerators performing these functions are included on the
library tape and the rules for using the macro as part of
the programming language are prescribed.

While most compiler systems allow a powerful range
of macro instructions to handle most programming situa-
tions, a situation may sometimes arise where a unique and
unusual type of operation is to be performed with a fair
amount of regularity. For situations of this nature, some
compiler systems allow the user to insert macro generators
of his own into the compiler system library.

The task that a generator performs can vary from a very
simple to a fairly complex analysis, depending on the na-
ture of the variations permitted in the use of the macro
statement. The kind of coding that is produced can also
vary from a standard set of instructions to a custom-made
routine for a very complex statement.

To illustrate what is, tor the computer, a simple task, a
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portion of the program sequence may be given a specific
symbolic name and left blank until the coding for a stan-
dard routine has been ‘generated. These macros which
cause standard routines to be placed in appropriate holes
in the subsequent routine are called substitution-type
macros. In the generation of these standard routines,
skeleton instructions in a certain order are obtained from
a table which is part of the macro generator. Variable
information which is generally specified by the programmer
as the operand of the macro instruction is then inserted
into the skeleton program. The variable information which
the programmer supplies for a standard routine must al-
ways be of a particular form, with a specific number and
kind of operand entries.

A generator, while the basis of a macro compiler lan-
guage, is only part of the total compiler system. Generators
are used in a specific phase of the compiling process. To
illustrate, a simplified flow chart of the scheme used in one
compiler system is shown and explained in the following
paragraphs.

Phase 1: Edit Source Program.—The primary purpose of
this first step in the compiler process is to prepare the in-
dividual source program statements for translation. Each
statement record is labeled to indicate the type of statement
and its place in the source program. Some preliminary
checking is done to make certain that the rules for the use
of the language have been followed. Finally, each state-
ment is arranged into a new record format required by the
next phases. Macro statement records are written on one
tape for input to the macro generation phase. Statements
originally written in symbolic assembly (one-for-one) lan-
guage go on another tape for input to phase 3.

Phase 2: Macro Generation.—Inputs to this step in the
compiler process are the macro statement records and the
library of macro generator programs which interpret them.

Before interpretation of the macro statement records
begins, they are sorted by macro code (for example,
ARITH, COMP, etc.) so that all like statements are to-
gether. This eliminates the need to search the library tape
for the proper generator each time a new statement is
processed.

As soon as the sort is completed, the first macro state-
ment record is read and the corresponding generator pro-
gram brought into storage. This program then takes con-
trol, analyzes the statement, and generates the sequence of
symbolic instructions called for.

It should be noted that the generator programs are
designed to produce the most efficient instruction sequence
for the particular operation specified. For example, the
number, type and sequence of symbolic instructions which
result from the interpretation of a COMP (compare) macro
are not always the same; they depend on what items the
macro statement said were to be compared and what action
is specified as a result of the comparison.

Fach macro statement is treated in a similar fashion in
sequence, new generators being brought into storage as
required. :

This phase of the compiling process looks for other
types of errors in the use of the language and produces an
error message when one is detected.

The output of this operation consists of the symbolic

statements resulting from the generation process, each
appearing as a separate record properly labeled (as in
phase 1) to indicate type and location in the program.
These are sorted as a final step to return them to original
program sequence.
Phase 3: Symbolic Assembly.—Taking the symbolic state-
ment records from phase 1 and 2 and merging them into
program sequence as they are processed, this phase pro-
duces the object (machine-language) program following the
assembly program procedure.
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The index this year for Volume 12 con-
tains over 1600 entries. This index in-
dex includes all the issues of Volume 12
(1963) . Each item printed has been indexed
under author, title, and main words of sub-
ject. The last part of each entry gives:
volume / number (month of issue), page
number .

If any reader finds any errors in this
index, we shall be glad to publish cor-
rections.

A: "ABC--Acronym Bouncers Congregate,"
12/11 (Nov.), 7

Accounting problems, "RCA 301 Computer to
Handle Complex Accounting Problems," 12/1
(Jan.), 32

"ACM Meeting Ex Post Facto Profile," 12/10
(Oct.), 44

"ACM Meeting Features 'Wild West' Tour,"
12/7 (July), 22

"ACM-NCA Banking Symposium," 12/6 (Aug.),
39

Acronyms, "ABC--Acronym Bouncers Congre-
gate," 12/11 (Nov.), 7

"Across the Editor’'s Desk": 12/1 (Jan.),
29; 12/2 (Feb.), 31; 12/3 (Mar.), 36;
12/4 (Apr.), 28; 12/5 (May), 42; 12/7
(July), 32; 12/8 (Aug.), 25; 12/9 (Sept.
41; 12/10 (Oct.), 33; 12/11 (Nov.), 43;
12/12 (Dec.), 45

"Across the Editor's Desk at the Last
Minute --," 12/11 (Nov.), 27

Ad Hoc Group, AIEE Computing Devices Com-
mittee, "A Summary of Recent Advances in
the Computer Field,”" 12/5 (May), 32

"Additions to Univac SYMPAC Library," 12/4
(Apr.), 37

"Addressograph-Mul tigraph Opens New Data
Processing Center,” 12/10 (Oct.), 37

Advanced Scientific Instr., "Model 2100 Di-
gital Computer by Advanced Scientific
Instr.,” 12/10 (Oct.), 38

"Advanced Technology Laboratories Estab-
lished by GE," 12/3 (Mar.), 39

Advances, "A Summary of Recent Advances in
the Computer Field,” by the Ad Hoc Group,
ATEE Computing Devices Committee, 12/5
(May), 32

Addressograph plates, "Reading Machine Con-
verts Addressograph Plates to Punched
Cards," 12/3 (Mar.), 37

Advertising, "The Printing of Advertising
as Publicity Releases,” from Joseph M.
Ludka, 12/10 (Qct.), 4

AEC, "Two Control Data Systems for AEC,"
12/7 (July), 35

"A.E.C. 3600 Computer System Installed at
Livermore, Calif.,” 12/10 (Oct.), 35

"Aerial-Reconnaissance Camera System is
Computer-Controlled,”" by General Pre-
cision, Inc., 12/4 (Apr.), 34

Aeronutronic Div.:

nutronic Division to Philco Corp.,"
12/8 (Aug.), 31;

~

B2

"Ford Transferring Aero-

"New BIAX Memory," 12/1 (Jan.), 37

Aerospace applications, "Magnetostrictive
Delay Lines Now Practical for Aerospace
Applications,” by Digital Devices Inc.,
12/7 (July), 40

Aerospace computer, "New Aerospace Compu-
ter Features Circuit 'Chips' and Thin-
Film Memory," by Univac Div. of Sperry
Rand Corp., 12/2 (Feb.), 40

AFIPS, "Chairman-Elect of the AFIPS," 12/3
(Mar.), 41

Agriculture, "The Role of Computers in
Agriculture,” 12/11 (Nov.), 44

"Aid for Simulation of Inventory Systems,”
12/7 (July), 37

"AIEE First Prize Awarded Two American Re-
search Engineers," 12/3 (Mar.), 41

"Air Force Contract to LFE," 12/5 (May),
44

"Air Force Research Antenna to be Guided
by Univac 490 Real-Time System," 12/4
(Apr.), 32

Air pollution, "USPHS Air Pollution Stu-
dies Using Computer," 12/1 (Jan.), 30

Air traffic, "Control System of Air Traf-
fic in Flight," 12/11 (Nov.), 44

"Air Traffic Control Computer Programs,"”
12/1 (Jan.), 31

"Airborne Loran-C Receiver," 12/8 (Aug.),
3

AiResearch Manufacturing Div., "Pneumatic
Analog Computer," 12/5 (May), 50

"Airmail Extracting Device," 12/9 (Sept.),
47

"ALGOL Labels Approved," 12/1 (Jan.), 46

"Almost Instant Banking for Savings Insti-
tutions with Tellertron," 12/9 (Sept.},
45

Alphanumeric symbols, "New Cathode Ray
Tube for Alphanumeric Symbols," by Lit-
ton Industries, 12/2 (Feb.), 39

"Alpha-Numeric NIXIE (R) Tube," 12/8
(Aug.), 36

Alterman, "Hughes Computer Division Headed
by Alterman," 12/7 (July), 42

"American Bible Society Installs IBM EDP
System," 12/10 (Oct.), 36

"'American Computers -~ A View from Poland’
-- Correction," by Dr. Wladyslaw Turski,
12/2 (Feb.}, 6

American Electric Power, "Leeds & North-
rup Receive Contract from American Elec-
tric Power," 12/5 (May), 44

American University of Beirut, "Computer
Center to be Established at American
University of Beirut," 12/7 (July), 36

Ampex Corp., "Two New Core Memories," 12/1
(Jan.), 37

"Ampex Expanding International Operations,”
12/12 (Dec.), 50

"Ampex Reports Sales Gains," 12/4 (Apr.),
41

"Ampex Ups Profits 6% in Quarter," 12/10
(Oct.), 45
Analog computers: "Boeing Analog Computer
Facility," 12/8 (Aug.), 31;
"Brigham Young University Contracts for
Analog Computer,” 12/8 (Aug.). 27:
“EAI Gets $2 Million Contract for 11

Analog Computer Systems," 12/9 (Sept.),
2.

"Mark III Analog Computer,” 12/8 (Aug.),
M,

"Pneumatic Analog Computer," by AiRe-
search Manufacturing Division, 12/5
(May), 50;

-- SEE: "New Products;"

"Simulation and Control of a Chemical
Process with Analog Computer Tech-
niques," 12/5 (May), 43;

"Survey of Commercial Analog Computers,”
by Neil Macdonald, 12/6 (June), 85

"Analog Computers" (in Annual Pictorial

Report), 12/12 (Dec.), 31

"Analog Computers Installed at Hughes Air-
craft," 12/7 (July), 34

"Analog System Installed at Tennessee
Eastman Plant," 12/8 (Aug.), 29

Analog-to-digital converters, "Two New
Analog-to-Digital Converters," by Pack-
ard Bell Computer, 12/5 (May), 51

Anchorages, "Outer Space 'Anchorages' De-
scribed by Mathematician," 12/3 (Mar.),

36

"Anderson Reelected Chairman of IEE Elec-

tronic Computer Group," 12/5 (May), 55

Anelex Corp.: 'Changes at Anelex," 12/5
(May), 55;

"Microstep Random Access Disc Storage,"
12/1 (Jan.), 36;

"Multiple-Tape Lister," 12/4 (Apr.), 38

"Anelex and Hitachi, Ltd. Sign Agreement

for Asia Sales," 12/5 (May), 48

"Anelex Notes Doubling of Sales,™ 12/1
(Jan.), 43

"Angier Named Director of EDP Industry
Council," 12/12 (Dec.), 53

"Annual Index to 'Computers and Automation’
Jan., 1962 to Dec., 1962," 12/1 (Jan.),
1B

"Annual Pictorial Report," 12/12 (Dec.),
26

Apollo contract, "Leach Wins Apollo Con-
tract for Lunar-Type Tape Recorder,"

12/5 (May), 44

"Appliance Plant to Install Burroughs B260

Computer System," 12/8 (Aug.), 29

Application of computers, "Over 600 Areas
of Application of Computers," by Neil

Macdonald, 12/6 (June), 88

"The Application of Programmed Instruction
in the Computer Field," by James Rogers

and Donald Bullock, 12/4 (Apr.), 22

Applications -~ SEE: "New Applications"

"Applied Data Research, Inc. Appoints Pre-
sident,”™ 12/11 (Nov.), 54

"Appointments Announced at General Pre-
cision," 12/12 (Dec.), 53

"Appointments at SDC," 12/4 (Apr.), 40

Archibald, Russell D., "PERT and the Role
of the Computer," 12/7 (July), 26

"Argonne National Laboratory Purchases
Control Data 3600," 12/4 (Apr.), 33

"Army Contract to General Precision," 12/4
(Apr.), 31

"Artificial Intelligence: Progress and
Problems,” by Arthur L. Samuel, 12/3
(Mar.), 28
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ASA, "X3 Committee By-Passes BEMA in Send-
ing 7 Bit Code to ASA," 12/3 (Mar.), 48
"ASA Expects Programming Language Standards

by 1965," 12/9 (Sept.), 48
"ASI Computer for Army Research," 12/8
(Aug.), 30
"ASI Purchase by Electro-Mechanical Re-
search Proposed," 12/3 (Mar.), 39
ASI-210 computer, "Computing Center Orders
ASI-210 Computer," 12/8 (Aug.), 29
Assassination, "Computers and Computer
People, Against Assassination," 12/12
(Dec.), 6
"Association for Computing Machinery, 1963
Annual Meeting, August 27-30, Denver,
Colo.," 12/2 (Feb.), 6; 12/7 (July), 7
Associations, "Roster of Computer Associa-
tions," 12/6 (June), 97
"ASTIA Speeds Interchange of Information,"
12/3 (Mar.), 40
"Astrodata Expands Line of Modular Compu-
ter Amplifiers," by Astrodata, Inc.,
12/2 (Feb.), 40
Atlantic Missile Range, "Prime System Con-
tractor for The Range Safety Impact Pre-
dictor on Atlantic Missile Range," 12/7
(July), 33
"Audio Computer Inquiry System," 12/8
(Aug.), 34
"Audio Devices, Inc. Purchases Assets of
Sound Corporation of America," 12/11
(Nov.), 47
"Audio-Visual Aids Catalog," 12/5 (May), 49
Auerbach: "Department of Defense to use
Auerbach Programmed-Instruction Course
on Required COBOL-1961," 12/8 (Aug.),
27;

"New Acquisition for Auerbach Corporation,”

12/12 (Dec.), 50

"Auerbach and Basic Systems Announce Agree-
ment.," 12/2 (Feb.), 35

"Auerbach Enters Management Sciences
Field," 12/1 (Jan.), 33

"Auerbach Forms European Subsidiary," 12/10
©ct.). 37

"Auerbach Named Reliability Contractor for
AUTODIN Program," 12/11 (Nov.), 45

"Australian Subsidiary Opened by EAI," 12/3
(Mar.), 39

Auto registration, "California to Use Com-
puter for Auto Registration,” 12/1 (Jan.),
30

"Automated Teaching System for Accident Pre-
vention," 12/12 (Dec.), 51

"Automatic Carbon Dioxide System Guards

Computer Tapes Against Fire," 12/9 (Sept.),

47

"Automatic Control Field Standardizes Its
Terms," 12/10 (Oct.), 44

"Automatic Control Film Available from ISA,"
12/4 (Apr.), 3

"Automatic Drafting Machine," 12/9 (Sept.)
45

"Automatic Drawing of PERT Charts," 12/7
(July), 33

"Automatic Electric Receives $17 Million
Contract from U.S. Air Force," 12/11
(Nov.), 46

"Automatically Controlled Power-Linking of
Utility Groups," 12/2 (Feb.), 42

"Automation": 12/2 (Feb.), 42; 12/7 (July),
40; 12/8 (Aug.), 37; 12/9 (Sept.), 47;
12/10 (Oct.), 43

Automation: "Computers, Automation, and

Employment," (CEA Editorial), 12/11

(Nov.), 6;
"GE Process Automation Computer," 12/8
(Aug.), 33;

"The Impact of Automation on Skills and
Employment," by Walter Buckingham,
12/4 (Apr.), 16;
“Place of Individual in Automation Sub-
ject for Essay Contest," 12/5 (May), 41;
"World-Wide Automation of Air Force Mili-
tary Payroll," 12/8 (Aug.), 37
Automation, clerical, "The Computer: A
Tool for Clerical Automation or Integra-
ted Management Systems?,” by Harold A.
Strickland, Jr., 12/4 (Apr.), 26
Automation Div., U.S. Industries, Inc.,
"Schlessel Named President of The Autom-
ation Division, U.S. Industries, Inc.,"
12/5 (May), 55
Autonetics: "Monica Miniaturized Compu-
ters," 12/7 (July), 37;
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"RECOMP Line Dropped by Autonetics,"
12/7 (July), 45

Autonetics Industrial Products, "Facitape,
Tape Handling Equipment," 12/1 (Jan.),
39

"AUTOPROPS for Numerical Control," 12/5
(May), 52

Avco, "IBM 7094 Installed at Avco," 12/8
(Aug.), 28

"Award $528,000 Contract for Cancer Data
Processing," 12/3 (Mar.), 37

"Awarded $2.9 Million Follow-On Contract,”
12/3 (Mar.), 37

B: B200, "New B200 Processor," 12/11

(Nov.), 49

B251: "Raleigh Bank Installs B251," 12/3
(Mar.), 38;

"Savings and Loan Association Installs
B251 With Remote-Control Tape-Punch-
ing," 12/9 (Sept.), 43

B270, "First New Haven National Bank In-
stalls Two B270 Systems," 12/2 (Feb.),

34

B280, "Service Center Installs B280," 12/5

(May), 47

"Babcock Elected SHARE VP," 12/11 (Nov.),
53
Bailey Meter Co., "Plant Power Maintained
Within Set Limits by Computer,” 12/3
(Mar.), 43
Bank: "First Bank Computer in Alaska,"
12/2 (Feb.), 33;

"New Univac Bank Processor System
Ordered by Federal Reserve Bank, San
Francisco," 12/2 (Feb.), 34;

"Oakland Bank Plans $500,000 EDP Center,"
12/11 (Nov.), 46;

"'On-Line' Computer System Planned by
Dayton Bank," 12/11 (Nov.), 47

"Bank of America to Install Burroughs

B200's," 12/11 (Nov.), 47

"Bank Expanding EDP Equipment," 12/2
(Feb.), 33
"Bank Installs IBM 7010 — Replaces IBM
1410," 12/12 (Dec.), 49
"Bank Installs Univac III," 12/4 (Apr.),
33
"Bank-Owned EDP Cooperative," 12/11 (Nov.),
48
"Bank Teller Terminal," by IBM Corp., 12/2
(Feb.), 39
Banking: "Almost Instant Banking for
Savings Institutions with Tellertron,"”
12/9 (Sept.), 45;
"Riverside Trust Company Becomes Fourth
Banking Client of NCA," 12/7 (July), 33
"Banking System Using New Check Sorting
Approach," 12/11 (Nov.), 49
"Banks Form Data Processing Corporation,"
12/5 (May), 49
Basic Systems, "Auerbach and Basic Systems
Announce Agreement," 12/2 (Feb.), 35
Bass, M.W., "Communication to the Subscrip-
tion Department," 12/9 (Sept.), 7
Bathtub, "The Computer in the Bathtub or

Programming Techniques for Processing

Clues and Hints,” by Peter Kugel, 12/8

(Aug.), 12

Bauer, Walter F., "Military Command: A
Challenge for Information Processing,"
12/4 (Apr.), 9

"BC124 Card Reader," 12/11 (Nov.), 51

Beech Aircraft Corp., "Honeywell 400 Mag-
netic Tape System Installed in Beech

Aircraft Corp.," 12/5 (May), 45

"Behavioral Scientists Invited to Partici-
pate in Research Training Course,”" by

Bert F. Green, Jr., 12/3 (Mar.), 47

Beirut, "Computer Center to be Established
at American University of Beirut,” 12/7
(July), 36

"Bell Awards Contract to Scientific Data
Systems," 12/9 (Sept.), 42

"Bell & Howell Orders SDS 920," 12/1

(Jan.), 31
Bell Telephone: "Canada's Bell Teleplhone
Using Honeywell 400," 12/7 (July), 31;

"New, Four-Row Teletypewriters," 12/7
(July), 40

"New Jersey Bell Telephone Co. Installs
RCA Computers,” 12/5 (May), 46

"Bell Telephone System Business Communica-
tions Seminar," 12/7 (July), 36

Bellman, Richard, "Computers & Decision

Making," 12/1 (Jan.), 10
BEMA, "X3 Committee By-Passes BEMA in
Sending 7 Bit Code to ASA," 12/3 (Mar.),
48
"BEMA Acquiring Some Real Muscle, Chairman
Tells Spring Meeting; Standards
Stressed," 12/7 (July), 43
“BEMA Discusses Education for Change," 12/1
(Jan.), 8
"BEMA Show/Conference Takes Shape as Big-
gest Ever," 12/10 (Oct.), 44
Bendix: "Control Data Board Approves
Acquisition of Bendix Computer
Division," 12/5 (May), 48;
"Control Data Corp. to Acquire Bendix
Computer,” 12/4 (Apr.), 33
"The Bendix G-15:  Seven Years Old and
Still Selling," 12/1 (Jan.), 47
"Bendix G-20 Computer to Predict Weather
for Canadian Government," 12/1 (Jan.), 31
"Bendix Reports Peak Peacetime Sales
Volume," 12/2 (Feb.), 43
Benson-Lehner Corp.: "Electronic 'Artist’
Draws Straight or Curved Lines," 12/7
(July), 39;
"Printer Readout System Speeds Paper
Work 3000%," 12/4 (Apr.), 37
"Benson-Lehner Reports Profits," 12/9
(Sept.), 50
Berkeley, Edmund C.: "The Computer and
Art," 12/8 (Aug.), 3;

"Computer Translation from Chinese to
English, and Some of Its Implica-
tions," 12/7 (July), 5;

"The Computer and Wrongdoing," 12/5
(May), 7;

"Computers, Automation and Employment,"
12/11 (Nov.), 6;

"Computers and Computer People, Against
Assassination," 12/12 (Dec.), 6;

"Computers and War Safety Control — II,"
12/10 (Oct.), 5;

"Number of Computers Per Million Per-
sons,” 12/9 (Sept.), 5

Berlin, Moses M., "Books and Other Publica-
tions," — SEE: Books and Other Publica-
tions

BIAX, "New BIAX Memory," by Aeronutronic,
12/1 (Jan.), 37

"Bi-Directional Data Converter,” by
General Dynamics/Electronics, 12/2
(Feb.), 41

"Biological Sciences and the Computer,"
12/5 (May), 43

Biomedical computing, "IBM and Tulane
Reveal Joint Effort in Biomedical
Computing,” 12/12 (Dec.), 45

"Biquinary Numerical Indicator Tube,"

12/8 (Aug.), 36

"Blanche to Compare Federal-D.C. '62 Tax
Returns," 12/3 (Mar.), 37

Bloch, "Honeywell EDP Names Bloch a Vice
President," 12/8 (Aug.), 38

"Boeing Analog Computer Facility," 12/8
(Aug.), 31

Boeing, "Computer Scientist Joins Boeing,"
12/11 (Nov.), 53

"Boise, Idaho, to Install Traffic Control
System,™ 12/5 (May), 46

Bonds, "Computer is Record-Keeper for 450
Million Bonds," 12/4 (Apr.), 30

"Books and Other Publications," by Moses

M. Berlin: 12/1 (Jan.), 49; 12/2 (Feb.),

46; 12/4 (Apr.), 45; 12/5 (May), 60;

12/7 (July), 49; 12/9 (Sept.), 56; 12/11

(Nov.), 63

"Bowery Savings Bank Has New Univac 490
Real-Time Computer," 12/5 (May), 45

"Bowles Elected Vice President," 12/5
(May), 55

"Boxscore of Sales and Profits for Compu-
ter Field Firms," 12/7 (July), 44

Bradley University, "On-Campus Computing
Center Planned at Bradley University,”

12/3 (Mar.), 40
Brain Wave, "Computer Analysis of Brain
Wave Responses,” 12/5 (May), 43
Brandon, Dick H. and Frederick Kirch:
"The Case for Data Processing Stan-
dards," 12/11 (Nov.), 28;
"Systems Analysis Standards," 12/12
(Dec.), 18
Bridge tournament, "Computer Deals at New
England Bridge Tournament," 12/10 (Oct.),
43
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"Brigham Young University Contracts for
Analog Computer,” 12/8 (Aug.), 27
Britain, "The Current State of the Computer
Field in Britain," by R. H. Williams,
12/9 (Sept.), 16
"British Food Products Co.
System,” 12/10 (Oct.), 36
"British Petroleum Refinery to Use TRW Com-
puter," 12/1 (Jan.), 31
"Bryant Disc File Deliveries Near $5 Mil-
lion Mark," 12/10 (Oct.), 7
Buckingham, Walter, "The Impact of Automa-
tion on Skills and Employment," 12/4
(Apr.), 16
Budd Co., "New Research Facility Announced
by Budd Company," 12/10 (Oct.), 37
"'Building Block' Checkout System," by
Northrop Nortronics, 12/3 (Mar.), 45
"Bulk Tape Eraser," 12/8 (Aug.), 36
Bullock, Donald and James Rogers, "The Ap-
plication of Programmed Instruction in
the Computer Field," 12/4 (Apr.), 22
"Bump of Curiosity," 12/10 (Oct.), 8
Burroughs Corp.: "Appliance Plant to In-
stall Burroughs B260 Computer System,"
12/8 (Aug.), 29;
"Extension to Burroughs on U.S. Air Force
Contract," 12/11 (Nov.), 45;
"Magnetic Tape Unit BC 422," 12/3 (Mar.),
44;
"Message Processing System to be Built by
Burroughs," 12/8 (Aug.), 27
"Burroughs Appointment,” 12/3 (Mar.), 41
"Burroughs Half-Year Earnings Down," 12/10
(0ct.), 45
“Burroughs and IBM Achieve Patent Pact,"
12/4 (Apr.), 41
"Burroughs to Manufacture Own Magnetic Fer-
rite Cores," 12/5 (May), 47
"Burroughs Opens Two New Computer Centers,”
12/8 (Aug.), 30
"Burroughs Revenues Up 6%; Earnings Fall
10%," 12/3 (Mar.), 49
Burroughs B200's, "Bank of America to In-
stall Burroughs B200's," 12/11 (Nov.), 47
Burroughs B5000, Los Angeles City Board of
Education Installs Burroughs B5000," 12/10
(0ct.), 35
Bushnell, Don D., "Computers in Education,”
12/3 (Mar.), 8
"Business Communication Network Control Sys-
tem," 12/8 (Aug.), 35
"Business Computer Helps Train Polaris Sub
Crews,” 12/11 (Nov.), 48
"Business News”: 12/1 (Jan.) 43; 12/2 (Feb),
43; 12/3 (Mar.), 48; 12/4 (Apr.), 40; 12/5
(May), 56; 12/7 (July), 44; 12/8 (Aug.),
39; 12/9 (Sept.), 48; 12/10 (Oct.), 45;
12/11 (Nov.), 54; 12/12 (Dec.), 53
"Business Service Bureau with a Different
Concept," 12/7 (July), 35
"Buy More Computers Qutright, Government
Agency Recommends," 12/5 (May), 56
"Buyers' Guide for the Computer Field: Pro-
ducts and Services for Sale or Rent," 12/6
(June), 30
"Calendar of Coming Events": 12/1 (Jan.),
48; 12/2 (Feb.), 7; 12/3 (Mar.), 52; 12/4
(Apr.), 50; 12/5 (May), 30; 12/7 (July),
48; 12/8 (Aug.), 45; 12/9 (Sept.), 51;
12/10 (Oct.), 32; 12/11 (Nov.), 42; 12/12
(Dec.), 21
"California to Use Computer for Auto Regis-
tration,” 12/1 (Jan.), 30
"Call for Papers," 12/9 (Sept.), 7
Camera system, "Aerial-Reconnaissance Camera
System is Computer-Controlled," by General
Precision, Inc., 12/4 (Apr.), 34
"Canada's Bell Telepnone Using Honeywell 400}
12/7 (July), 34
Cancer, "Award $528,000 Contract for Cancer
Data Processing," 12/3 (Mar.), 37
Carco Electronics, "New Flight Simulator,"
12/2 (Feb.), 38
Card random-access computer, "Dayton Tire to
Install Card Random-Access Computer," 12/9
(Sept.), 43 '
Card reader: "Drexamatic Card Reader," 12/8
(Aug.), 35; .
"Low-Cost Card Reader," 12/8 (Aug.), 36;
"New Tab Card Reader," by Varifab, Inc.,
12/1 (Jan.), 39
Card terminal, "Dial-o-Verter Serial Card
Terminal," 12/1 (Jan.), 41
Careers Inc., "Obsolescence of Experienced
Engineers and Scientists,” 12/7 (July), 22

Installs NCR 315
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Carnegie grant, "SDC Receives Carnegie

Grant," 12/1 (Jan.), 30
"The Case for Data Processing Standards,”

by Dick H. Brandon and Frederick Kirch,

12/11 (Nov.), 28
Cathode ray tube, "New Cathode Ray Tube for

Alphanumeric Symbols," by Litton Indus-

tries, 12/2 (Feb.), 39
"CBS Will Use Two TRW-330's for TV Program

Switching,™ 12/7 (July), 34
"CDC Receives Contract for More than $2

Million," 12/7 (July), 33
"CDC Receives $4 1/2 Million Award," 12/1

(Jan.), 31
"CDC Supplies Computers for Multi-Satellite

Tracking Nétwork," 12/8 (Aug.), 30
C-E-I-R: "Executive Vice President of

C-E-I-R, Inc.," 12/1 (Jan.); 33;

"55% Sales- Increase, Profitability Im-
provement Seen by C-E-I-R," 12/2 (Feb),
43;

"New Firm Formed by Former C-E-I-R Em-
ployees,”" 12/5 (May), 48;

"RAMPS From C-E-I-R," 12/7 (July), 38
Census — SEE: "Monthly Computer Census"
"Census Praised," 12/3 (Mar.), 6
CGE, "SDS Markets in Europe Through CGE,"

12/9 (Sept.), 44
"Chairman-Elect of the AFIPS," 12/3 (Mar.),

41
Championships, "Computer Calculates Results

of National Ski Championships," 12/5

(May), 42
"Changes at Anelex," 12/5 (May), 55
"Changes and Appointments at Philco," 12/1

(Jan.), 32
"Changes at ITT," 12/1 (Jan.), 32
"Changing from Eleven to Twelve Issues Per

Year," from Stephen E. Laurens and the

Editor, 12/9 (Sept.), 7
Character recognition, "Magnetic Ink Charac-

ter Recognition in Europe," by D. Hekimi,

12/9 (Sept.), 6
"Charting Meteorite Patterns by Computer

Planned," 12/11 (Nov.),43
"Chemical Production Improved by Computer,"”

12/4 (Apr.), 29
Checkout system, "'Building Block' Checkout

System," by Northrop Nortronics, 12/3
.~ (Mar.), 45
Chemical patents, "U.S. Chemical Patents

May Now be Searched by Computer," 12/4

(Apr.), 30
Chemical process, "Simulation and Control

of a Chemical Process with Analog Compu-

ter Techniques,”" 12/5 (May), 43
Chinese; "Computer Translation From Chinese

to English, and Some of Its Implica-
tions," by Edmund C. Berkeley, 12/
(July), 5; ‘
"Translation From Chinese to English
Demonstrated at IBM," 12/7 (July), 40
Chronicle Publishing Co., "Univac 1004 Card

Processor, Optical Scanning Punch, In-

stalled in The Chronicle Publishing Co.;

12/5 (May), 46
"Circuit Analyzer Automatically Tests up to

5000 Points,” 12/10 (Oct.), 43
Circuit breadboard, "Digital Circuit Bread-

board and Training Kit," 12/11 (Nov.), 53
Circuit 'chips', "New Aerospace Computer

‘Features Circuit 'Chips' and Thin-Film

Memory,” by Univac Div. of Sperry Rand

Corp., 12/2 (Feb.), 40
Circuits, magnetic logic, "Multiaperture

Core Used in New Magnetic Logic Circuits)

by Lockheed Electronics Company, 12/7

(July), 40
Civil engineers, "Computer Program for Civil

Engineers,™ 12/10 (Oct.), 39
Clary, "New Executive Office at Clary," 12/3

(Mar.), 41
"Clary Corp. Expands Overseas," 12/8 (Aug.),

31
Clerical automation, "The Computer: A Tool

for Clerical Automation or Integrated Ma-

nagement Systems?' by Harold A. Strickland,

Jr., 12/4 (Apr.), 26
Clock, "Computer Time Clock," by Electronic

Engineering Company, 12/1 (Jan.), 40
"CMC Direct Counting Converter," by Computer

Measurements Co., 12/1 (Jan.), 41
"Coast-to-Coast Network of Teaching Ma-

chines," 12/8 (Aug.), 32
Coating, hard magnetic, "Hard Magnetic Coat-

ing for Discs, Drums, Rods," by Lockheed

Electronics Co., 12/5 (May), 53
COBOL: "Department of Defense to use Auer-
bach Programmed-Instruction Course on
Required COBOL-1961," 12/8 (Aug.), 27;
"New COBOL Manual, "12/3 (Mar.), 44;
"'Required COBOL — 1961' — Some Com-
ments,” by Barrie Simmons, 12/5 (May)

"COBOL Compiler for Honeywell 400," 12/7
(July), 37
"Colgate University Installs IBM 1620,"
12/3 (Mar.), 38
College computer centers, "Roster of School,
College, and University Computer Centers,"'
12/6 (June), 92
College Park, Md., "'Information Processing
in the Nation's Capital' — One-Day Sym-
posium, October 17, 1963, College Park,
Md.," by J. H. Nichols, 12/9 (Sept.), 6
"Collins Earnings Held Down by Computer
Program," 12/11 (Nov.), 55
"Collins Radio Orders 16 More Disc Files,"
12/11 (Nov.), 47
"Collins Reports 20% Sales Increase," 12/4
(Apr.), 41
"Color Computer Shown at Chicago's ISA
Show," 12/10 (Oct.), 38
"Committee Chairman Appointed by IEEE,"
12/12 (Dec.), 52
"*Common Language' Computer," by Packard
Bell Computer, 12/1 (Jan.), 35
Communication, "Business Comminication Net-
work Control System," 12/8 (Aug.), 35
"Communication to the Subscription Depart-
ment," by M. W. Bass, 12/9 (Sept.), 7
Communications system, "Metropolitan Life
Contracts for Data Communications System;
12/11 (Nov.), 46
"Company Receives Three Contracts," 12/8
(Aug.), 28
Comparator, "Digital Pattern Comparator,”
by General Dynamics/Electronics, 12/3
(Mar.), 45
Compiler: "COBOL Compiler for Honeywell
400," 12/7 (July), 37
"New Compiler for LPC-4000 of General
Precision," 12/7 (July), 38
Components — SEE: "New Products"
Computability, "The Theory of Computabili-
ty," by John Norman, 12/1 (Jan.), 26
"Computer Aids in New Typewriter Design,"
12/1 (Jan.), 29
"Computer Analysis of Brain Wave Responses}
12/5 (May), 43
"Computer Applications Acquires EBS Corp.,"
12/10 (Oct.), 37
Computer art: "Front Cover:
12/1 (Jan.), 1, 8;
"Study will Project State of Computer Art
for Years 1975 to 1985," 12/11 (Nov.),
45
"The Computer and Art) by Edmund C.Berkeley,
12/8 (Aug.), 3
"Computer Art Contest,” 12/5 (May), 10
Computer associations, "Roster of Computer
Associations,” 12/6 (June), 97
"Computer-Based Communications System," by
IBM Corp., 12/5 (May), 52
"The Computer in the Bathtub or Programming
Techniques for Processing Clues and Hints,'
by Peter Kugel, 12/8 (Aug.), 12
"Computer Calculates Results of National Ski
Championships,”™ 12/5 (May), 42
"Computer Center to be Established at Ameri-
can University of Beirut,” 12/7 (July),36
"Computer Center for Short Line Carriers,"
12/12 (Dec.), 50
Computer centers: "Burroughs Opens Two New
Computer Centers," 12/8 (Aug.), 30;
"Eastern Airline's Computer Center Cele-
brates First Anniversary," 12/5 (May),
48;
"Roster of School, College, and Universi-
ty Computer Centers,” 12/6 (June), 92
Computer Concepts Sales Expand," 12/10
(Oct.), 45
"Computer Control Set Station,” 12/11 (Nov.),
53
"Computer Controls Exchange of Trans-Atlantic
Messages," 12/12 (Dec.), 47
"Computer Corn,"” 12/1 (Jan.), 9
"Computer Deals at New England Bridge Tour-
nament,” 12/10 (Oct.), 43
Computer design, "Considerations in Computer
Design — Leading up to a Computer Perform-
ing over 3,000,000 Instructions a Second,"”

Computer Art)"
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by James E. Thornton, 12/11 (Nov.), 22
The Computer as a Door Prize," 12/5 (May),
10
Computer Dynamics Corp.: "Executive Vice
President at Computer Dynamics Corp,"
12/2 (Feb.), 36;
"Teleregister ‘Buys Control of Computer
Dynamics Corp.," 12/5 (May), 47
"Computer Dynamics Announces 1410 PERT/
TIME Program,” 12/10 (Oct.), 40
"Computer Dynamics Moves to Expanded Quar-
ters," 12/1 (Jan.), 33
Computer entry keyboard, "New Computer En-
try Keyboard Announced,”™ 12/10 (Oct.),
42
"Computer to Expedite Mailing of Ten Mil-
lion Magazines Monthly," 12/5 (May), 45
"The Computer Field Achieves $3.4 Billion
in Sales, D & B Reports,” 12/5 (May), 56
"Computer Information System Serves Chica-
go Public Schools, " 12/9 (Sept.), 41
"Computer Input/Output Data Link Delivered
to Melpar, Inc.," 12/7 (July), 34
"Computer-Made Movies Aid Satellite Re-
search," 12/10 (Oct.), 33
"Computer Makes Typesetting Fully Automa-
tic," 12/9 (Sept.), 41
"Computer as a Managerial Tool," 12/11
(Nov.), 43
Computer market, "The Development of the
Computer Market in Europe (Part I)," by
W. K. de Bruijn, A. B. Frelink, and B.
Scheepmaker, 12/9 (Sept.), 10
Computer Measurements Co., "CMC Direct
Counting Converter,” 12/1 (Jan.), 41
"Computer Meeting (DECUS) Livermore, Calif,
November 18-20, 1963," 12/11 (Nov.), 27
"Computer Offers Instant Interview Ser-
vice," 12/11 (Nov.), 10
"Computer Planning Aided by New Honeywell
Software," 12/11 (Nov.), 50
"Computer Processes Designed to Speed
Weather Forecasting," 12/10 (Oct.), 33
Computer Products Inc., "Packard Bell and
Computer Products Inc., Announce Hybrid
Computing Pact,” 12/10 (Oct.), 37
"Computer Program for Civil Engineers,"”
12/10 (Oct.), 39
"Computer Programming Contract," 12/11
(Nov.), 46
"Computer is Record-Keeper for 450 Million
Bonds," 12/4 (Apr.), 30
"Computer Sales by Franchised Dealers is
GP's New Market Plan," 12/11 (Nov.), 54
Computer science, "Information Bureau on
Computer Science," 12/7 (July), 7
Computer Sciences Corp., "Univac 1107
Equips €CSC's Service Bureau," 12/1 (Jan),
31
"Computer Scientist Joins Boeing," 12/11
(Nov.), 53
Computer selection studies, "A Methodology
for Computer Selection Studies," by
Quincy N. Williams, Robert S. Perrott,
Joseph Weitzman, Joseph A. Murray, and
John A. Shober, 12/5 (May), 19
"Computer Simulates Effect of a Sense Organ
on the Human Heart," 12/4 (Apr.), 30
"Computer to Speed Control Service for
Greater New York Blood Council," 12/12
(Dec.), 47
Computer Systems, Inc., "DYSTAC SS-100,
New Analog Computer," 12/5 (May), 50
"Computer Systems, Inc. Reports 6-Months
Earnings," 12/12 (Dec.), 54
"Computer Systems for Saturn Missile Pro-
ject," 12/5 (May), 44
"Computer Tape Library," 12/12 (Dec.), 50
"Computer Time Clock," by Electronic En-
gineering Co., 12/1 (Jan.), 40
"The Computer: A Tool for Clerical Auto-
mation or Integrated Management Systems?"
by Harold A. Strickland, Jr., 12/4 (Apr.),
26
"Computer Translation From Chinese to Eng-
lish, and Some of Its Implications," by
Edmund C. Berkeley, 12/7 (July), 5
"Computer-Typeset Newspaper Marks Publish-
ing Milestone," 12/4 (Apr.), 29
"Computer Usage Reports Sales, Income at
New Highs," 12/1 (Jan.), 43
"Computer Users Groups — Roster," 12/6
(June), 99
"Computer Will Be Installed for High School
EDP Education," 12/2 (Feb.), 33
"Computer Will Monitor Boiler and Turbo-
Generator Set for Belgian Power Station)'
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12/2 (Feb.), 34

"Computer Will 'Write' Data Into Navy Or-
biting Almanac'," 12/2 (Feb.), 32

"Computer Wins Contest,” 12/12 (Dec.), 47

"Computer 'Woman of Distinction',” 12/8
(Aug.), 37

"The Computer and Wrongdoing," by Edmund
C. Berkeley, 12/5 (May), 7

"Computer Aid Design of Shell Structures,”
12/11 (Nov.), 43

"Computers, Automation and Employment," by
Edmund C. Berkeley, 12/11 (Nov.), 6

"Computers and Computer People, Against
Assassination,” by Edmund C. Berkeley,
12/12 (Dec.), 6

"Computers & Decision Making," by Richard
Bellman, 12/1 (Jan.), 10

"Computers Detect Fashion Trends," 12/11
Nov.), 44

"Computers in Education," by Don D.
Bushnell, 12/3 (Mar.), 8

"Computers and the Real World,' 12/6 (June),
9

"Computers on the Right," 12/11 (Nov.), 9

"Computers on the Street," 12/11 (Nov.), 9

"Computers & TV Combine for West Point In-
struction," 12/9 (Sept.), 44

"Computers and War Safety Control — II,"
by Edmund C. Berkeley, 12/10 (Oct.), 5

"Computing Center Orders ASI-210 Computer,"
12/8 (Aug.), 29

"Computing Centers": 12/1 (Jan.), 34; 12/2
Feb.), 36; 12/3 (Mar.), 40; 12/5 (May)
48; 12/7 (July), 35; 12/8 (Aug.), 31;
12/10 (Oct.), 37; 12/11 (Nov.), 48; 12/12
(Dec.), 50

"Computing and Data Processing Newsletter”
— SEE: "Across the Editor's Desk"

Computing services, "Survey of Computing
Services," 12/6 (June), 61

Computron Sales and Earnings Peak," 12/11
(Nov.), 55

‘Congress, IFIP, "IFIP Congress 65 Set for

New York City," 12/9 (Sept.), 47

"Connecticut Blue Cross Orders Two-Way Com-
munication Network,”" 12/1 (Jan.), 31

"Considerations in Computer Design — Lecad-
ing up to a Computer Performing over
3,000,000 Instructions a Second," by
James E. Thornton: Part 1, 12/11 (Nov.)
22; Part 2, 12/12 (Dec.), 22

Consolidated Electrodynamics Corp., "Digi-
tal Tape Transport," 12/1 (Jan.), 38

Consulting firm, "New Consulting Firm
Formed," 12/10 (Oct.), 37

Consulting services, "Survey of Consulting
Services," 12/6 (June), 64

"Consulting Services Contract,” 12/11 (Nov),
45

"Consumer/Audience Profile Service," 12/8
(Aug.), 32

Contest, "Computer Wins Contest," 12/12
(Dec.), 47

"Contract Awarded HRB-Singer, Inc.,” 12/5
(May), 44

"Contract to Develop Thin-Film Spacecraft
Memory Awarded Univac," 12/5 (May), 43

"Contract for DISCFILE System," 12/8 (Aug),
27

"Contract for Large Computing System,"
12/11 (Nov.), 47

"Contract for Militarized High-Speed Page
Printer," 12/10 (Oct.), 35

"Contract for Production of Meta-Assembly
Program,” 12/11 (Nov.), 45

"Contract to Radiation Inc.," 12/5 (May),
45

Contracts — SEE: "New Contracts"

Control computer system, "TRW Control Com-
puter System for Kawasaki Ethylene Plant,’
12/8 (Aug.), 29

Control Data: "Argonne National Laboratory

Purchases Control Data 3600," 12/4
(Apr.), 33;

"Crucible Steel to Install Control Data
Message System," 12/5 (May), 47;

"Deere and Company Installs Control Data
160-A," 12/2 (Feb.), 35;

"Du Pont Investment House to Install Con-
trol Data Message System," 12/10 (Oct.),
36;

"French Industrial Firms to Install Con-
trol Data Computer,” 12/3 (Mar.), 38;

"NASA to Use Control Diata Computers for
Nimbus Weather Satellite," 12/7 (July),
34;

"NCAR To Install Control Data 3600," 12/8
(Aug.), 29;

"Printed Circuit Plant Acquired by Con-
trol Data," 12/7 (July), 35;

"Sales and Profits Increased during
First Quarter at Control Data," 12/12
(Dec.), 53;

"Simulation and Research Center Opened
hy Control Data Division," 12/5 (May),
49;

"Two Control Data Systems for AEC," 12/7
(July), 35;

"United Nuclear Corp. Installs Control
Data 1604-A System," 12/5 (May), 47;

"Univ. of Maryland Installs Control Data
160," 12/4 (Apr.), 32;

"Univ. of Michigan Buys Control Data
160-A System," 12/7 (July), 34;

"Univ. of Wisconsin Instdlls Control Data
160-A," 12/5 (May), 45 B

"Control Data Acquires Rights to Itek Digi-

graphic System," 12/8 (Aug.), 30

"Control Data Board Approves Acquisition

of Bendix Computer Division," 12/5 (May),

48

"Control Data Corp. to Acquire Bendix Com-

puter," 12/4 (Apr.), 33

"Control Data Corp. Acquires Control of
Dutch Firm," 12/7 (July), 45

"Control Data Establishes Australian Com-
pany," 12/8 (Aug.), 30

"Control Data ‘Forms New Subsidiary," 12/4
(Apr.), 33

"Control Data Leases New Building in Los
Angeles,”" 12/1 (Jan.), 43

"Control Data Opening New York Computing
Center," 12/12 (Dec.), 51

"Control Data Reports Income Rise; Its
Stock is Accepted by NYSE," 12/3 (Mar.),
48

"The Control Data 6000 Computer — A Big

Move Toward Computing Concurrency," by

Patrick J. McGovern, Jr., 12/10 (Oct.),

30

"Control System of Air Traffic in Flight,"

12/11 (Nov.), 44

"Digital Computer Control System for a
Food Processing Firm," 12/8 (Aug.), 37
Converter: "Bi-Directional Data Converter,'
by General Dynamics/Electronics, 12/2
(Feb.), 41;

"CMC Direct Counting Converter," 12/1
(Jan.), 41;

"Photoelectric Digital Clock and Code
Converter,” by Invac Corp., 12/1 (Jan.),

Convégters — SEE: "Data Transmitters and
A/D Converters"

"Co-operative Effort Develops Complete Sci-
entific Computer," 12/8 (Aug.), 34

Core memories, "Two New Core Memories," by
Ampex Corp., 12/1 (Jan.), 37

Corning Glass Works, "Microminiature Glass
Wires," 12/5 (May), 54

"Correction," from Paul W. Howerton and the
Editor, 12/9 (Sept.), 7

Cost cutting, "IBM Designs Program to Help
Defense Industry Cut Costs,”" 12/8 (Aug.),

35

"Costs of Electrical Work Estimated by Com-
puter," 12/12 (Dec.), 48

Couponing program, "Magnetic Ink Coding
Used in New Couponing Program," 12/5
(May), 52

Coyle, R.J. and J.K. Stewart, "Design of a
Real-Time Programming System," 12/9 (Sept),
26

CPM, "Critical Path Method (CPM) Being Used
by Construction Corporation," 12/9 (Sept.),
42

"CPM Data Processing Service Offered by
Mauchly Associates,” 12/11 (Nov.), 48

Credit card, "Optical Scanner Speeds Hand-
ling of Credit Card Sales™, 12/11 (Nov.),
52

"Credit Union to Install Computer," 12/4
(Apr.), 32

Crime reports, "'To Catch a Thief': The
Automatic Retrieval of Relevant Crime Re-
ports,”" by Thomas H. Giske, 12/2 (Feb.),
15

“Critical Path Method (CPM) Being Used by
Construction Corporation," 12/9 (Sept.),
42

"Crucible Steel to Install Control Data Mes-
sage System," 12/5 (May), 47

"CSC Reports Record Mjd-Year Sales and Earn-
ings,” 12/12 (Dec.), 54



"CSC Service Bureau to Offer Nationwide
On-Line Communications," 12/12 (Dec.)
50

"CUBE Elects Officers,” 12/2 (Feb.), 35

"The Current State of the Computer Field
in Britain," by R. H. Williams, 12/9
(Sept.), 16

"Cybetronics Offers a Tape Rehabilitation

Service," 12/9 (Sept.), 44

D: "Data Acquisition System," by General

Electric, 12/3 (Mar.), 43

"Data Acquisition System Delivered to
Lockheed Propulsion Co.," 12/12 (Dec.),
49

Data Collection — SEE: "New Products”

Data communications system, "Pillsbury
Company to Install New Data Communica-
tions System," 12/10 (Oct.), 36

"Data Display System Contract Awarded by
Philco," 12/5 (May), 44

Data processing center, "Addressograph-
Multigraph Opens New Data Processing
Center," 12/10 (Oct.), 37

Data Processing Corporation, "Banks Form
Data Processing Corporation," 12/5
(May), 49

"Data Processing Examination to be Given
November 23," 12/10 (Oct.), 38

"Data Processing Firms Merge," 12/5 (May),
48

Data processing standards, "The Case for

Data Processing Standards," by Dick H.

Brandon and Frederick Kirch, 12/11

(Nov.), 28

Data processors, "Survey of Special Pur-
pose Computers and Data Processors," by

Neil Macdonald, 12/6 (June), 86

data products corporation, "Personnel Ap-
pointments at data products corporation

12/2 (Feb.), 36

"Data Products Sales, Earnings, Backlog
Jump," 12/9 (Sept.), 50

Data reduction system, "New Digital Data
Reduction System," 12/11 (Nov.), 51

Data system, "New High-Speed Data System
for A/D Conversion," by Non-Linear Sys-

tems, Inc., 12/2 (Feb.), 41

"Data Systems Assembled from 12 Basic Lo-
gic Cards," 12/11 (Nov.), 49

Data Systems Devices of Boston, Inc., "New
Firm Announces High-Speed Printer," 12/1
(Jan.), 39

Data transmission: "High and Low Speed

Data Transmission with New Communica-
tions Unit," by IBM Corp., 12/2 (Feb.),
41;

"Restaurant Ordering Simplified with
Data Transmission by Telephone," 12/10
(0ct.), 34

Data transmission system, "Dataray 401
Data Transmission System," 12/1 (Jan.),
41

"Data Transmitters and A/D Converters" —

SEE: "New Products"

"Data Transmitters and Converters" (in An-

nual Pictorial Report), 12/12 (Dec.), 42

"Datanet-30 & Datanet-600," 12/8 (Aug.),
34

"Dataray 401 Data Transmission System," by
Raytheon Co., 12/1 (Jan.), 41

Datatrol: "IBM 1401 Changes Easy With

Datatrol Patch Generator," 12/7 (July)
38;

"NASA Contract to Datatrol for Real Time
System on SDS 920," 12/5 (May), 44

"Datatrol Awarded $78,000," 12/2 (Feb.),
32

"Datatrol 'Fortran Diagnostic Loader',"
12/3 (Mar.), 43

"payton Tire to Install Card Random-Access
Computer," 12/9 (Sept.), 43

de Bruijn, W. K., A. B. Frelink, and B.

Scheepmaker, "The Development of the

Computer Market in Europe," Part 1, 12/9

(Sept.), 10; Part 2, 12/10 (Oct.), 18

"Decade Counter Tubes," by Sylvania Elec-
tric Products, Inc., 12/3 (Mar.), 45

"Deciphering Ancient Maya Writing with
Aid from a Computer,” by Nicolai Meisak,
12/8 (Aug.), 9

Decision making, "Computers and Decision
Making, by Richard Bellman, 12/1 (Jan.),
10

DECUS, "Computer Meeting (DECUS) Livermore,
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Calif., November 18-20, 1963," 12/11
(Nov.), 27

Dee, R. G., "RCA EDP Appoints R. G. Dee,"
12/2 (Feb.), 35

"Deere and Company Installs Control Data
160-A," 12/2 (Feb.), 35

"Defense Medical Supply Center Installs $1
Million Computer System," 12/8 (Aug.), 29

De Kerf, Joseph L. F., "A Survey of New

West-European Digital Computers," Part 1,

12/9 (Sept.), 20; Part 2, 12/10 (Oct.),

27, Part 3, 12/11 (Nov.), 36

DELCOS, Inc., "McDonnell Aircraft's New
Acquisition to be Known as DELCOS, Inc.,”
12/9 (Sept.), 44

"Delinquent Accounts Dunned by Computer,"
12/1 (Jan.), 29

"Delivery of First UNIVAC 1107 to a Foreign
Customer," 12/5 (May), 46

Denver, Colo., "Association for Computing
Machinery National Conference, Denver,
Colo. August 27-30," 12/7 (July), 7

"Department of Defense to use Auerbach Pro-
grammed-Instruction Course on Required

COBOL-1961," 12/8 (Aug.), 27

"Department Store Chain Installs Honeywell
400," 12/10 (Oct.), 36

"Descriptions of Digital Computers," by
Neil D. Macdonald, 12/6 (June), 68

Design, computer, "Considerations in Com-
puter Design — Leading up to a Computer

Performing over 3,000,000 Instructions a

Second," by James E. Thornton, 12/11

(Nov.), 22

"Design Criteria for a Gigacycle Computer,”
by Omar S. Goode, 12/2 (Feb.), 10

"Design of a Real-Time Programming System,"
by R. J. Coyle and J. K. Stewart, 12/9
(Sept.), 26

"Detecting Failures Before They Happen in
the Titan," 12/2 (Feb.), 32

Detroit, "Fourth EDP System for the First
Federal Savings, Detroit,” 12/5 (May), 46

"Detroit Bank Installs Computer,” 12/2
(Feb.), 35

"The Development of the Computer Market in

Europe by W. K. de Bruijn, A. B. Frelink,

and B. Scheepmaker: Part 1, 12/9 (Sept.),

10; Part 2, 12/10 (Oct.), 18

"Dialco Single Plane Numeric Readout —
Series R-100," 12/10 (Oct.), 42

"Dial-O-Verter Serial Card Terminal,” by
Digitronics Corp., 12/1 (Jan.), 41

DI/AN, "Subminiature Memory by DI/AN," 12/10
(Oct.), 40

"DI/AN Controls Offers Programmed Magnetic
Core Logic Course,"™ 12/3 (Mar.), 47

Digigraphic system, "Control Data Acquires
Rights to Itek Digigraphic System," 12/8
(Aug.), 30

Digital-Analog Computers — SEE:
ducts"

"Digital Circuit Breadboard and Training

Kit," 12/11 (Nov.), 53’

"Digital Computer Control System for a Food

Processing Firm," 12/8 (Aug.), 37

"Digital Computer for Oceanographic Data
System," 12/7 (July), 34

"Digital Computer Trainer and Logic Demon-
strator," 12/3 (Mar.), 47

"Digital Computer Used in New Test Method,"
12/3 (Mar.), 37

Digital computers: "Descriptions of Digi-

tal Computers,” by Neil D. Macdonald,
12/6 (June), 68;

— SEE: "New Products";

"A Survey of New West-European Digital
Computers,” by Joseph L. F. De Kerf,
Part 1, 12/9 (Sept.), 20; Part 2, 12/10
(Oct.), 27; Part 3, 12/11 (Nov.), 36

"Digital Computers" (in Annual Pictorial
Report), 12/12 (Dec.), 26

Digital Devices Inc., "Magnetostrictive De-
lay Lines Now Practical for Aerospace Ap-

plications," 12/7 (July), 40

Digital Equipment Corp., "New Concept in
Digital Magnetic Tape Systems,” 12/5 (May),
54

"Digital Event Recorder," by Packard Bell
Computer, 12/5 (May), 53

"Digital Forms Subsidiary in Ottawa, Canada)
12/8 (Aug.), 30

"Digital Magnetic Tape Transport," 12/9
(Sept.), 46

"Digital Memory Exerciser," 12/9 (Sept), 46

"New Pro-

"Digital Pattern Comparator," General Dy-
namics/Electronics, 12/3 (Mar.), 45
"Digital Plotters,"” 12/9 (Sept.), 45
Digital plotting, "New High-Speed Digital
Plotting,” by Electronic Associates, Ing,
12/4 (Apr.), 39
"Digital Program Generator," 12/10 (Oct.),
43
"Digital Tape Transport," by Consolidated
Electrodynamics Corp., 12/1 (Jan.), 38
Digitronics Corp., "Dial-O-Verter Serial
Card Terminal," 12/1 (Jan.), 41
"Digitronics Revenues Increase 130%,” 12/8
(Aug.), 40
"Director of General Precision Research
Center," 12/2 (Feb.), 35
"Director of Scientific Computing," 12/7
(July), 42
Disc files: "Collins Radio Orders 16 more
Disc Files," 12/11 (Nov.), 47;
"More About Disc Files," 12/11 (Nov.), 10
DISCfile, "Contract for DISCfile System,"
12/8 (Aug.), 27
"DISCfile Systems Ordered by United King-
dom and Japan," 12/9 (Sept.), 42
Disc file deliveries, "Bryant Disc File
Deliveries Near $5 Million Mark," 12/10
(Oct.), 7
"Discrete Track Magnetic Recording Method,"
by IBM Corp., 12/5 (May), 54
Display system: "Data Display System Con-
tract Awarded by Philco," 12/5 (May),
44;
"Microfilm Recorder & Display System for
Univ. of Calif.," 12/8 (Aug.), 28
"Display System Contract Awarded to Hazel-

tine," 12/5 (May), 45
"Doc Inc. Doubles Earnings,” 12/4 (Apr.), 41
"Doc Inc. Names Dunlop to Head NASA Infor-

mation Facility," 12/5 (May), 55

"Doctors — Continents Apart — Consult Via
Computer," 12/8 (Aug.), 25

"'Do-It-Yourself' Programming Systems," by
Bruce R. Hering, 12/12 (Dec.), 12

Dostert, Leon E., "Machine Translation and
Language Data Processing," 12/5 (May), 25

Douglas Aircraft Co., "Librascope Receives
Contract From Douglas Aircraft Co.," 12/3
(Mar.}, 38

"DP System for Bank Operations," by IBM
Corp., 12/2 (Feb.), 42

Drafting machine, "Automatic Drafting Ma-
chine," 12/9 (Sept.), 45

Draftsman, "Highways 25 Years in the Future
Being Plotted by Electronic Draftsman,"
12/10 (Oct.), 34

Drawing, "Automatic Drawing of PERT Charts,"
12/7 (July), 33

"Dress Manufacturer Installs Univac Proces-
sor," 12/11 (Nov.), 47

"Drexamatic Card Reader," 12/8 (Aug.), 35

Drop outs, "High School Drop Outs to Re-
ceive on the Job Training in Data Proces-
sing," 12/9 (Sept.), 44

Drug store, "RCA 301 Installed by Chain Drug
Store," 12/10 (Oct.), 36

Drums, memory, "Metallic-Plated Memory Drums
with High-Density Storage," 12/10 (Oct.),
41

"DSI 1000 Computer," 12/8 (Aug.), 33

"Dual-Purpose Computer," by Honeywell EDP,
12/3 (Mar.), 42

"Duke Power Company Orders G. E. Computer
System," 12/2 (Feb.), 33

Dunlop, "Doc Inc. Names Dunlop to Head NASA
Information Facility," 12/5 (May), 55

"Du Pont Investment House to Install Control
Data Message System," 12/10 (Oct.), 36

"Dura Corp. Earnings Climb 28 Per Cent,"
12/11 (Nov.), 55

Dutch firm, "Control Data Corp. Acquires
Control of Dutch Firm," 12/7 (July), 45

"DYSTAC SS-100, New Analog Computer," by
Computer Systems, Inc., 12/5 (May), 50

E: EAI: “Australian Subsidiary Opened by
EAI," 12/3 (Mar.), 39;
"French Sales Subsidiary Formed by EAI,"
12/4 (Apr.), 33;
"Vice President Named at EAI," 12/4 (Apr),
40
"EAI Acquires West Coast Computer Firm,"
12/12 (Dec.), 50
"EAI in Analog Education Set-Up," 12/10
(0ct.), 8

COMPUTERS and AUTOMATION for January, 1964

PN

-2



"EAI Gets $2 Million Contract for 11 Ana-
1og Computer Systems," 12/9 (Sept.), 42
"EAI to Open East & West Coast Electronic
Plotting Service Centers," 12/1 (Jan.),

34

"EAI Proportioning Computer for Cement Raw

Materials," 12/12 (Dec.), 49

"Eastern Airline's Computer Center Cele-
brates First Anniversary," 12/5 (May),

48

Eastman, "Analog System Installed at Ten-
nessee Eastman Plant," 12/8 (Aug.), 29
EBS Corp., "Computer Applications Acquires

EBS Corp.," 12/10 (Oct.), 37

“"Editor's Scratchpad": 12/7 (July), 6, 7:
12/8 (Aug.), 7; 12/10 (Oct.), 7; 12/11
(Nov.), 9; 12/12 (Dec.), 9

"EDP Chairman Elected by NOMA," 12/7 (Ju-
ly), 42

"EDP in Operation at Mass. Reqistry of
Motor Vehicles," 12/7 (July), 32

EDP system, "Fourth EDP System for the
First Federal Savings, Detroit," 12/5
(May), 46

Education: "BEMA Discusses Education for

Change," 12/1 (Jan.), §;

"Computer Will Be Installed for High
School EDP Education,™ 12/2 (Feb.),
33;

"Computers in Education," by Don D.
Bushnell, 12/3 (Mar.), 8;

"EAI in Analog Education Set-Up," 12/10
(Oct.), 8;

"Internal Revenue Service Approves Tax
Deduction for Education Expense in
Striving to Keep Up With Technological
Change,” by Mrs. Helen Solem, 12/8
(Aug.), 6

“"Education News": 12/3 (Mar.), 47; 12/4

(Apr.), 34; 12/5 (May), 49; 12/7 (July)

36; 12/8 (Aug.), 32; 12/9 (Sept.), 44;

12/10 (Oct.), 38; 12/11 (Nov.), 48;

12/12 (Dec.), 51

"EGEG Installs Major Computer Complex,"™

12/12 (Dec.), 49

"850 Word-Per-Minute Communications Sys-
tem," by Elgin National Watch Company,

12/4 (Apr.), 34

ELEA 6001, "Olivetti ELEA 6001 Installed
at International Computation Centre,"”

12/5 (May), 47

Electrical demands, "Fluctuating Electri-
cal Demands Controlled by Digital Com-

puter," 12/8 (Aug.), 26

"Electrical Delay Line Memory Using Tunnel

Diodes,™ 12/4 (Apr.), 36

"Electrical Machinery Makers Expect Gains
in 3rd Quarter," 12/8 (Aug.), 39
Electro-Mechanical Research: "ASI Purchase
by Electro-Mechanical Research Pro-
posed," 12/3 (Mar.), 39;
"Multimillion Contract to Electro-Mech-
anical Research," 12/2 (Feb.), 33
"Electronic 'Artist' Draws Straight or
Curved Lines," by Benson-Lehner Corp.,
12/7 (July), 39
Electronic Associates, Inc.: "HYDAC 2000
Computer Offers Major Improvements,"
12/4 (Apr.), 35;

"New High-Speed Digital Plotting," 12/4
(Apr.), 39;

"TR-48 Offers Two New Components," 12/1
(Jan.), 41

"Electronic Computer Aid for Storm Obser-
vation," 12/3 (Mar.), 36
"Electronic Computers and Scientific Re-

search, by Stanislaw M} Ulam: Part 1,

12/8 (Aug.), 20; Part 2, 12/9 (Sept.),

35

Electronic draftsman, "Highways 25 Years
in the Future Being Plotted by Electro-

nic Draftsman,” 12/10 (Oct.), 34

Electronic Engineering Co., "Computer Time

Clock," 12/1 (Jan.), 40

Electronic Memories, Inc.: "Ferrite Memo-
ry Cores," 12/2 (Feb.), 40;

"*Shmoo' Shaped Transfluxor," 12/2 (Feb.),
39;

"Space Memory System Contract Awarded to
Electronic Memories, Inc.," 12/8 (Aug.),
27

"Electronic Printer," by General Dynamics/

Electronics, 12/1 (Jan.), 39

"Electronic Reader of Type of Many Fonts,"
by Sylvania Electric Products, Inc., 12/2

(Feb.), 38
"Electronic, Versatile Sorter of Puiched
Cards Combining Many Functions,” by
Nat. Cash Reg. Co., 12/5 (May), 53
Electrostatic printer, "On-Line Electro~
static Printer,"” by Omnitronics, Inc.,

12/4 (Apr.), 39

Elgin National Watch Co., "850 Word-Per-
Minute Communications System," 12/4
(Apr.), 34

"Emerson Electric Installs Computer in
Methods Center," 12/1 (Jan.), 32

Employment: "Computers, Automation, and

Employment," 12/11 (Nov.), 6;

"The Impact of Automation on Skills and
Employment,”" by Walter Buckingham,
12/4 (Apr.), 16

"EMR Acquires Computer Company," 12/5 (May),
48

"English Company Orders $1% Million of
Tape Memory Systems," 12/11 (Nov.), 45

Equation solver, "SDS Differential Equa-
tion Solver," by Scientific Data Systems,

Inc., 12/7 (July), 37

Eraser, "Bulk Tape Eraser," 12/8 (Aug.),
36

"Errors on Tax Returns in South Carolina
to be Found by Computer," 12/4 (Apr.),

29

"Esquire Orders New Electronic Computer,”
12/2 (Feb.), 33

Essay contest, "Place of Individual in
Automation Subject for Essay Contest,"
12/5 (May), 41

Ethylene plant, "TRW Control Computer Sys-
tem for Kawasaki Ethylene Plant," 12/8
(Aug.), 29

Europe: "The Development of the Computer

Market in Europe,” by W. K. de Bruijn,
A. B. Frelink, and B. Schecpmaker:

Part 1, 12/9 (Sept.), 10; Part 2, 12/10
(0ct.), 18;

"SDS Markets in Europe Through CGE," 12/9
(Sept.), 44;

"A Survey of New West-European Digital
Computers," by Joseph L. F. De Kerf:
Part 1, 12/9 (Sept.), 20; Part 2, 12/10
(Oct.), 27; Part 3, 12/11 (Nov.), 36;

"Magnetic Ink Character Recognition in
Europe," by D. Hekimi, 12/9 (Sept.),

6

European subsidiary, "Auerbach Forms Euro-
pean Subsidiary,” 12/10 (Oct.), 37

Examination, "Data Processing Examination
to be Given November 23," 12/10 (Oct.),

38

"Executive Notes from IBM," 12/12 (Dec.),
52

"Exccutive Vice President of C-E-I-R, Inc.,”

12/1 (Jan.), 33

"Executive Vice President at Computer Dy-
namics Corp.," 12/2 (Feb.), 36

Exports, "Imports of Computers Increased
69% in 1962; Exports up only 24% in Per-
iod," 12/7 (July), 45

"Extension to Burroughs on U. S. Air Force
Contract," 12/11 (Nov.), 45

F: "FAA Awards Contract to LFE Electronics,’

12/10 (Oct.), 35

Fabri-Tek Inc.: "300-Nanosec¢ond Cycle Time

Memory," 12/7 (July), 39;

"Film Memory System,” 12/1 (Jan.), 37

"Facitape, Tape Handling Equipment," by
Autonetics Industrial Products, 12/1
(Jan.), 39

"Farmers Mutual Reinsurance Co. Orders
Univac Solid-State II," 12/5 (May), 45

"Farrington Mfg. Reduces Operating Loss,"
12/9 (Sept.), 50

Fashion, "Computers Detect Fashion Trends,"
12/11 (Nov.), 44

"Fast Optical Character Reader,” by Radio
Corp. of America, 12/4 (Apr.), 38

Federal Reserve Bank — San Francisco, "New
Univac Bank Processor System Ordered by
Federal Reserve Bank, San Francisco,"
12/2 (Feb.), 34

Ferrite cores, "Burroughs to Manufacture Own

Magnetic Ferrite Cores," 12/5 (May), 47

"Ferrite Memory Cores," by Electronic Memo-
ries, Inc., 12/2 (Feb.), 40

"Fifth Computer Installed at British Finan-
cial EDP Center," 12/7 (July), 34

"55% Sales Increase, Prefitability Improve-
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ment Seen by C-E-I-R," 12/2 (Feb.), 43
File processor system, "RCA 350 Random Ac-
cess File Processor System," 12/9 (Sept),
45
Film: "Automatic Control Film Available
from ISA," 12/4 (Apr.), 34;
"'PERT COST' Film," 12/5 (May), 49;
"Reading Film with a Computer," 12/8
(Aug.), 26;
"Two New Computer Films Available," 12/5
(May), 41
"Film Mcmory System," by Fabri-Tek, Inc.,
12/1 (Jan.), 37
"Fingerprint Scarching with EDP," 12/5
(May), 42
Fire protcction, "Automatic Carbon Dioxide
System Guards Computer Tapes Against
Fire," 12/9 (Sept.), 47 :
"First Bank Computer in Alaska," 12/2 (Feb.),
33
First Federal Savings, "Fourth EDP System
for the First Federal Savings, Detroit,"
12/5 (May), 46
"First H-400 in England,” 12/4 (Apr.), 32
"First New Haven National Bank Installs
Two B270 Systems," 12/2 (Feb.), 34
"First Test Units for Moon Project Shipped
to NASA," 12/2 (Feb.), 34
"First Tunnel-Diode Memory Unit is In-
stalled in Operating Computer," by IBM
Corp., 12/7 (July), 39
"Five Named to New Posts by Simulmatics
Corporation," 12/3 (Mar.), 41
FJCC, "J. D. Tupac Named Chairman 63 FJCC,"
12/4 (Apr.), 39
"FJCC Ex Post Facto Profile," 12/12 (Dec.),
53
"'FLEA' Memory for use in Microelectronic
Computer Systems," by Radio Corp. of
America, 12/1 (Jan.), 40
Flowcharts, "Program Enables IBM 7070/7074
to 'Draw’ Flowcharts," 12/10 (Oct.), 40
"Fluctuating Electrical Demands Controlled
by Digital Computer," 12/8 (Aug.), 26
"Flying Spot Scanner Systems," by Litton
Industries, 12/5 (May), 54
"Food Packing Organization to Install Com-
puter System," 12/3 (Mar.), 38
Food processing firm, "Digital Computer
Control System for a Food Processing
Firm," 12/8 (Aug.), 37
"Food Service Management Firm to Install
Computer," 12/1 (Jan.), 31
"Ford Transferring Aeronutronic Division
to Philco Corp.," 12/8 (Aug.), 31
Fortran, "Datatrol 'Fortran Diagnostic
Loader'," 12/3 (Mar.), 43
"Fortran Advances Toward Standards Goal,"
12/10 (Oct.), 8
"Fortran Compiler for the GE-225," 12/5
(May), 52
"Fortran II Available," 12/4 (Apr.), 37
"Four-in-One Computer with Billionth-
Second Memory Announced by RCA," 12/10
(Oct.), 38
"Fourth EDP System for the First Federal
Savings, Detroit," 12/5 (May), 46
"Foxboro Organizes New Sales Division for
Digital Systems," 12/1 (Jan.), 34
"France Leases Recorder from General Dyna-
mics/Electronics,” 12/10 (Oct.), 36
Franchised dealers, "Computer Sales by
Franchised Dealers is GP's New Market
Plan," 12/11 (Nov.), 54
Fredkin, Edward, "The Time Sharing of Com-
puters,” 12/11 (Nov.), 12
Frelink, A. B., W. K. de Bruijn, and B.
Scheepmaker, "The Development of the Com-
puter Market in Europe": Part 1, 12/9
(Sept.), 10; Part 2, 12/10 (Oct.), 18
"French ITndustrial Firms to Install Control
Data Computer,' 12/3 (Mar.), 48
"French Sales Subsidiary Formed by EAL"
12/4 (Apr.), 33
Friden, Inc., "Singer Co. to Acquire Friden,
Inc., for $175 Million," 12/9 (Sept.), 43
"Friden 6010 Electronic Computer," 12/8
(Aug.), 32
"Front Cover: Computer Art," 12/1 (Jan.),
1, 8
"Fuel-0il Route Delivery and Control Sys-
tem,” 12/10 (Oct.), 39

G: Garment manufacturer, "N.Y.C. Garment

Manufacturer Installs EDP System," 12/1
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(Jan.), 32
"GD/E Announces Appointment," 12/2 (Feb.),
36
Gemini, "General Precision Receives Con-
tract for Computers for Gemini Trainers;'
12/2 (Feb.), 33
General Controls Company, "Merger Plan for
General Controls Company," 12/3 (Mar.),
39
General Dynamics/Electronics: "Bi-Direc-
tional Data Converter," 12/2 (Feb.),
41;
"Digital Pattern Comparator," 12/3 (Mar),
45;
"Electronic Printer,"” 12/1 (Jan.), 39;
"France Leases Recorder From General
Dynamics/Electronics," 12/10 (Oct.),
36;
"NASA Awards Contract to General Dyna-
mics/Electronics,”" 12/7 (July), 33
"General Dynamics/Electronics Equipment
to Work with 'STRETCH'," 12/8 (Aug.), 29
General Electric Co.: "Advanced Technolo-
gy Laboratories Established by GE,"
12/3 (Mar.), 39;
"Data Acquisition Systems," 12/3 (Mar.),
- 43;
"Duke Power Company Orders G.E. Computer
System," 12/2 (Feb.), 33;
"Information Processing Business Formed
by General Electric," 12/3 (Mar.), 40;
"Louisville Trust Orders GE Banking Sys-
tem," 12/1 (Jan.), 30;
"Microminiature, Aerospace Computer,"
12/5 (May), 50;
"NASA Installs GE Computer," 12/3 (Mar.)
38;
"Second in Family of General Electric
Computers,” 12/3 (Mar.), 42;
"Solid-State Totalizer," 12/3 (Mar.), 44
"General Electric Expands Chicago Center,"”
12/7 (July), 36
"General Electric Notes Record Sales, Earn-
ings Drop,”™ 12/4 (Apr.), 40
"General Electric Opens Sixth & Seventh
IPCs,” 12/8 (Aug.), 31
"General Electric Process Automation Com-
puter,”" 12/8 (Aug.), 33
"General Electric-200 Bank Transit System,"
12/8 (Aug.), 35
General Electric-225, "Fortran Compiler for
the GE-225," 12/5 (May), 52
"General Electric-235 Computer 3 Times as
Fast as GE-225," by General Electric
Company, 12/5 (May), 50
General Kinetics Inc.: "New Magnetic Tape
Eraser and Tester,” 12/1 (Jan.), 40;
"Sales of General Kinetics Double,"
12/10 (Oct.), 45
General Precision, Inc.: "Aerial-Recon-
naissance Camera System is Computer-
Controlled,” 12/4 (Apr.), 34;
"Appointments Announced at General Pre-
cision," 12/12 (Dec.), 53;
"Army Contract to General Precision,”
12/4 (Apr.), 31;
"Computer Sales by Franchised Dealers is
GP's New Market Plan," 12/11 (Nov.), 54;
"Lee and Hilliard Promoted at General
Precision, Inc.," 12/4 (Apr.), 40;
"New Compiler for RPC-4000 of General
Precision," 12/7 (July), 38;
"Plan for Educational Institutions Of-
- fered by General Precision, Inc.,”
12/10 (Oct.), 30;
"VP's at General Precision," 12/3 (Mar.
41
"General Precision Receives Contract for
Computers for Gemini Trainers," '12/2
(Feb.), 33
"General-Purpose Test Instrument for Quick
and Easy Fault Isolation,™ 12/11 (Nov.),
52
Gigacycle computer, "Design Criteria for a
Gigacycle Computer," by Omar S. Goode,
12/2 (Feb.), 10
"Gilbert Data Systems Acquires Tele-Tabu-
lating Corporation,” 12/1 (Jan.), 34
Giske, Thomas H., "'To Catch a Thief':
The Automatic Retrieval of Relevant Crime
Reports,” 12/2 (Feb.), 15
"GKI Has New Division," 12/8 (Aug.), 30
Glass wires, "Microminiature Glass Wires,"
by Corning Glass Works, 12/5 (May), 54
"Golf Moves Indoors, Courtesy of Computer,"”
12/10 (Oct.), 34

—
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Goode, Omar S., "Design Criteria for a
Gigacycle Computer,'" 12/2 (Feb.), 10

"Government's Electronic Supply Catalog,”
12/4 (Apr.), 28

"Grandine Joins Data Processing," 12/1
(Jan.), 33

"Great Britain Leases High Speed Computer
Recorder For Atomic Energy Authority,”
12/7 (July), 34

Green, Bert F., Jr., "Behavioral Scien-
tists Invited to Participate in Research
Training Course," 12/3 (Mar.), 47

"Ground Telemetry System for Deep Space
Probes," 12/4 (Apr.), 32

"Group Executive Named," 12/2 (Feb.), 36

"Groups of Computers Simulate Catastrophes,’
12/3 (Mar.), 37

"Guestron — Real-Time Data Processing for
Hotels," 12/9 (Sept.), 42

H: H-400, "First H-400 in England,” 12/4
(Apr.), 32

"H-400 Installed,” 12/4 (Apr.), 33

"H-400 'PERT' Program,” 12/3 (Mar.), 43

"Dr. Car Hammer Appointed by Univac,"
12/3 (Mar.), 40

"Hand Recording Unit Uses Magnetic Tape,"
12/10 (Oct.), 41

Harbor, "World's Largest, Man-Made Harbor
Gets Assist.From Computer," 12/7 (July),
33

"Hard Magnetic Coating for Discs, Drums,
Rods," by Lockheed Electronics Co.,
12/5 (May), 53

Harper, Margaret H., "'A History of Wri-
ting Compilers', — Comment," 12/2 (Feb.),
6

Hazeltine, "Display System Contract Awar-
ded to Hazeltine," 12/5 (May), 45
Heart, "Computer Simulates Effect of a
Sense Organ on the Human Heart,” 12/4
(Apr.), 30 :
Hekimi, D., "Magnetic Ink Character Recog-
nition in Europe," 12/9 (Sept.), 6
Bruce R. Hering, "'Do-It-Yourself' Program-
ming Systems,” 12/12 (Dec.), 12
"High and Low Speed Data Transmission with
New Communications Unit,” by IBM Corp.,
12/2 (Feb.), 41
"High School Drop Outs to Receive on the
Job Training in Data Processing,” 12/9
(Sept.), 44
"High-Speed Dynamic Data Storage Memory,"
12/10 (Oct.), 40
"High-Speed Electronic System Identifies
and Records Railroad Cars," by Sylvania
Electric Products, Inc., 12/5 (May), 51
"Highways 25 Years in the Future Being
Plotted by Electronic Draftsman," 12/10
(Oct.), 34
"'A History of Writing Compilers' — Com-
ment," by Margaret M. Harper, 12/2
(Feb.), 6
Hitachi, Ltd., "Anelex and Hitachi, Ltd.
Sign Agreement for Asia Sales,™ 12/5
(May), 48
"Hit-Kill Indicator,™ 12/12 (Dec.), 51
Honeywell: "Canada's Bell Telephone Using
Honeywell 400," 12/7 (July), 34;
"COBOL Compiler for Honeywell 400," 12/7
Quly). 37;
"Computer Planning Aided by New Honeywell
Software," 12/11 (Nov.), 50;
"Department Store Chain Installs Honey-
well 400," 12/10 (Oct.), 36;
"Dual-Purpose Computer," 12/3 (Mar.), 42;
"Linear Programming Being Developed for
Honeywell 1800," 12/11 (Nov.), 50;
"Midland-Ross to Install Honeywell 400
Computer,” 12/10 (Oct.), 36;
"New Honeywell Computer Center Simulates,
Controls Complex Processes," 12/1 (Jan.),

"New Models of Honeywell 800 & 1800,"
12/4 (Apr.), 34;
"$1.5 Million Follow-on Contract From
Honeywell," 12/8 (Aug.), 28;
"SDS Digital Computers for Honeywell,"
12/3 (Mar.), 39;
"Tape Recorder Introduced by Honeywell,"
12/9 (Sept.), 46
"Honeywell Computers Manufactured, Marketed
in Japan,” 12/7 (July), 35
"Honeywell EDP Adds 'SCOPE' Software Paral-
lel Processing Ability Boosted," 12/1
(Jan.), 41

"Honeywell EDP Expands Utility Advisory
Council," 12/5 (May), 48

"Honeywell EDP Names Bloch a Vice Presi-
dent," 12/8 (Aug.), 38

"Honeywell 400 Magnetic Tape System In-
stalled in Beech Aircraft Corp.," 12/5
(May), 45 :

"Honeywell 1800 Computer Memory Expanded
to 65K," 12/10 (Oct.), 40

"Honeywell Reports Record 1962 Sales,” 12/4
(Apr.), 41

"Hospital Information System," 12/8 (Aug.),
25

Hotels, "Guestron — Real-Time Data Pro-
cessing for Hotels," 12/9 (Sept.), 42

"House of Representatives' Committee Re-
port," — from Rep. Arnold Olsen, 12/11
(Nov.), 7

"Houston Headquarters for MDI," 12/1 (Jan.),
4

Houston Instrument Corp., "New X-Y Recor-
der," 12/3 (Mar.), 45
Howerton, Paul W., "Correction — I. From
Paul W. Howerton — II. From the Editor,"
12/9 (Sept.), 7
"HRA Awarded Contract for Self-Instruction-
al System," 12/8 (Aug.), 28
HRB-Singer, Inc., "Contract Awarded HRB-
Singer, Inc.," 12/5 (May), 44
Hughes Aircraft: "Analog Computers In-
stalled at Hughes Aircraft," 12/7
(July), 34;
"Hughes Completes Real-Time General Pur-
pose Computer," 12/1 (Jan.), 35;
"Japanese Air Defense Contract Awarded
to Hughes," 12/10 (Oct.), 35
"Hughes Completes Real-Time General Purpose
Computer,” by Hughes Aircraft Co., 12/1
(Jan.), 35
"Hughes Computer Division Headed by Alter-
man," 12/7 (July), 42
"Hughes Dynamics Acquires Tellertron Cor-
poration," 12/12 (Dec.), 50
"Hughes Dynamics Incorporates,” 12/5 (May),
48
"Human Computer a Popular Feature at FJCC
Exhibit,” 12/1 (Jan.), 42
"100th Dynapath-20 Delivered," 12/3 (Mar.),
38
"Hybrid Airborne Navigation Computer," by
Kearfott Div., 12/5 (May), 51
"Hybrid Computation: What and Why?," by
Alan E. Rogers, 12/10 (Oct.), 10
"HYDAC 2000 Computer Offers Major Improve-
ments,”" by Electronic Associates, Inc.,
12/4 (Apr.), 35

I: "ICT Will Market UNIVAC Computers in
Australia," 12/9 (Sept.), 44

Idaho, Boise, "Boise, Idaho, to Install
Traffic Control System," 12/5 (May), 46

"IDP Conference Review," 12/8 (Aug.), 38

IEE Electronic Computer Group, “Anderson
Reelected Chairman of IEE Electronic Com-
puter Group," 12/5 (May), 55

IEEE "Scheingold Named Fellow by IEEE," 12/4
(Apr.), 39

"IFIP Congress 65 Set for New York City,"
12/9 (Sept.), 47

"IMPACT," 12/4 (Apr.), 37

"The Impact of Automation on Skills and
Employment,”" by Walter Buckingham, 12/4
(Apr.), 16

Impact predictor, "Prime System Contractor
for The Range Safety Impact Predictor on
Atlantic Missile Range," 12/7 (July), 33

"Imports of Computers Increased 69% in 1962;
Exports up only 24% in Period," 12/7
(July), 45

Index, Jan., 1962 to Dec., 1962, 12/1 (Jan.),
1B

Indicator tube, "Biquinary Numerical Indica-
tor Tube,” 12/8 (Aug.), 36

Industrial Securities Committee, "A Survey
and Study of the Computer Field": Part 1,
12/1 (Jan.), 15; Part 2, 12/2 (Feb.), 25

Inertial navigators, "USN Awards $14.2 Mil-
lion Contract to Sperry for Inertial Navi-
gators," 12/11 (Nov.), 46

"Information Bureau on Computer Science,"
12/7 (July), 7

"Information Interchange Code Approved as
American Standard,” 12/9 (Sept.), 48

Information processing: "Military Command:

A Challenge for Information Processing,"”
by Walter F. Bauer, 12/4 (Apr.), 9;
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Information Retrieval — SEE:

"Standards for Information Processing:
A Progress Report," by R. E. Utman,
12/7 (July), 8
"Information Processing Business Formed
by General Electric,” 12/3 (Mar.), 40
"*Information Processing in the Nation's
Capital® — One-Day Symposium, October
17, 1963, College Park, Md.," by J. H.
Nichols, 12/9 (Sept.), 6
"Information Products Corp. Merges with
Renwell Industries,” 12/10 (Oct.), 37
"New Pro-
ducts"
Information Storage Systems, Inc., "New
Digital Tape System," 12/1 (Jan.), 38
Information Systems Group, 'New Memory-
Storage Devices," 12/7 (July), 39
Information systems revolution, "Instru-
mentation and the Information Systems
Revolution,”" by Gilbert W. King, 12/2
(Feb.), 22
"Infotracer," 12/11 (Nov.), 52
Input-Output — SEE: "New Products"
"Input-Output Equipment” (in Annual Pic-
torial Report), 12/12 (Dec.), 33
Installations — SEE: "“New Installations"
"Instrumentation and the Information Sys-
tems Revolution," by Gilbert W. King,
12/2 (Feb.), 22
Integrated Business Procedures, "Universal
Data Processing Acquires Integrated
Business Procedures,” 12/4 (Apr.), 33
Integrated management systems, "The Compu-
ter: A Tool for Clerical Automation or
Integrated Management Systems?," by
Harold A. Strickland, Jr., 12/4 (Apr.),
26
Intercontinental Instruments Inc., "Logic
Elements,” 12/3 (Mar.), 45
"Internal Revenue Service Approves Tax De-
duction for Education Expense in Striving
to Keep up with Technological Change,”
by Mrs. Helen Solem, 12/8 (Aug.), 6
International Business Machines Corp.:
"Americal Bible Society Installs IBM EDP
System," 12/10 (Oct.), 36;
"Bank Installs IBM 7010 — Replaces IBM
1410," 12/12 (Dec.), 49;
"Bank Teller Terminal," 12/2 (Feb.), 39;
"Burroughs and IBM Achieve Patent Pact,"
12/4 (Apr.), 41;
“"Computer-Based Communications System,"
12/5 (May), 52;
"Discrete Track Magnetic Recording Meth-
od," 12/5 (May), 54;
"DP System for Bank Operations," 12/2

(Feb.), 42;
"Executive Notes from IBM," 12/12 (Dec.),
52;

"First Tunnel-Diode Memory Unit is In-
stalled in Operating Computer," 12/7
(July), 39;

"High and Low Speed Data Transmission
with New Communications Unit," 12/2
(Feb.), 41;

"New Computer by IBM has 1100 Line-Per-
Minute Printer," 12/4 (Apr.), 34;

"New IBM Magnetic Drum to Speed Program
Storage and Retrieval," 12/1 (Jan.),

36;

"R. W. 0'Keefe Promoted at IBM," 12/2
(Feb.), 36;

"Personnel Changes at IBM," 12/5 (May),
55;

"Personnel Moves at IBM," 12/1 (Jan.),
32;
"Pocket-Sized Recording Device for use
with IBM 1030," 12/7 (July), 38;
"Translation From Chinese to English
Demonstrated at IBM," 12/7 (July), 40
IBM Data Systems Division, "John D. Madden
Joins IBM Data Systems Division," 12/8
(Aug.), 38
"IBM Designs Program to Help Defense In-
dustry Cut Costs," 12/8 (Aug.), 35
“*'IBM Fcllows' Appointed,” 12/4 (Apr.), 39
"IBM Income Up 15.4%," 12/9 (Sept.), 49
"IBM Net Earnings Up 17.9%," 12/12 (Dec.),
54
"IBM Notes 12% Revenue Gain," 12/3 (Mar.),
48
"IBM Sales Up 15%," 12/2 (Feb.), 43
"IBM and Tulane Reveal Joint Effort in Bio-
medical Cemputing," 12/12 (Dec.), 45
IBM 1030, "Pocket-Sized Recording Device
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for use with IBM 1030," by IBM Corp.,
12/7 (July), 38
"“IBM 1401 Changes Easy with Datatrol
Patch Generator," 12/7 (July), 38
IBM 1401, "Main Order House Installs IBM
1401 EDP System," 12/5 (May), 47
IBM 1410, "Norfolk Naval Supply Center
Installs Largest IBM 1410," 12/12 (Dec),
49
IBM 1440, "Trucking Firm to Install IBM
1440," 12/5 (May), 46
"IBM 1460 Printing Speed Increased to
3300 Lines/Minute,” 12/10 (Oct.), 41
IBM 1620, "Colgate University Installs
IBM 1620," 12/3 (Mar.), 38
IBM 7070/7074, "Program Enables IBM 7070/
7074 to 'Draw' Flowcharts,” 12/10 (Oct),
40
IBM 7074, "University Installs IBM 7074,"
12/8 (Aug.), 29
IBM 7094: "McDonnell Automation Center
Installs IBM 7094," 12/4 (Apr.), 32;
"SBC Converts to IBM 7094," 12/8 (Aug.)
30 :
"IBM 7094 Installed at Avco,” 12/8 (Aug.),
29
"IBM 7094 II — IBM's Most Powerful Com-
puter to Date,” by IBM Corp., 12/7
(July), 37
International Computation Centre, "Olivet-
ti ELEA 6001 Installed at International
Computation Centre," 12/5 (May), 47
Interview, "Computer Offers Instant Inter-
view Service," 12/11 (Nov.); 10
Invac Corp., "Photoelectric Digital Clock
and Code Converter," 12/1 (Jan.), 40
Inventory systems, "Aid for Simulation of
Inventory Systems," 12/7 (July), 37
"IPC Undergoes Refinancing," 12/7 (July),
45
ISA: "Automatic Control Film Available
from ISA," 12/4 (Apr.), 34;
"Color Computer Shown at Chicago's ISA
Show," 12/10 (Oct.), 38
"ISO Recommends Continued Work by Program-
ming Language Groups," 12/8 (Aug.), 38
"ISPIC, Etc. — Some Comments," from
Arnold Roe, Dr. Gloria M. Silvern, and
the Editor, 12/5 (May), 9
"I1.S.S. Names Paul Margolin Vice-President,
Digital Systems," 12/2 (Feb.), 36
Itek, "Control Data Acquires Rights to
Itek Digigraphic System,” 12/8 (Aug.),
30

ITT, "Changes at ITT," 12/1 (Jan.), 32

"ITT Division Receives $1.5 Million Con-
tract from Navy Center, " 12/12 (Dec.),
49

"ITT Promotes Two Executives," 12/2 (Feb),
36 .

"ITT 7300 ADX Installed at Marshall Space
Flight Center," 12/11 (Nov.), 47

J:  Japan: "DISCfilc(:) Systems Ordered
by United Kingdom and Japan,” 12/9
(Sept.), 42;

"Honeywell Computers Manufactured, Mar-
keted in Japan," 12/7 (July), 35

"Japanese Air Defense Contract Awarded to
Hughes," 12/10 (Oct.), 35

"Japanese National Railway Installs UNIVAC
490 Computer," 12/10 (Oct.), 36

Jet Propulsion Lab., "UNIVAC 1218 Installed
at Jet Propulsion Laboratory," 12/10
(Oct.), 35

K: "John S. Kane Named VP," 12/4 (Apr.),

40

"Kanematsu to Represent Scientific Data
Systems," 12/5 (May), 48

Kawasaki ethylene plant, “TRW Control Com-
puter System for Kawasaki Ethylene Plant"
12/8 (Aug.), 29

Kearfott Div., "Hybrid Airborne Navigation
Computer,"” 12/5 (May), 51

King, Gilbert W., "Instrumentation and the
Information Systems Revolution," 12/2
(Feb.), 22 .

Kirch, Frederick and Dick H. Brandon: "The
Case for Data Processing Standards,"
12/11 (Nov.), 28;

"Systems Analysis Standards," 12/12
(Dec.), 18
Kugel, Peter, "The Computer in the Bathtub
or Programming Techniques for Processing
Clues and Hints," 12/8 (Aug.), 12

L: Laboratory for Electronics, Inc., "New
Data Storage and Display System," 12/1
(Jan.), 39

Language, "°'PLINK' Program Permits Compu-
ters to Switch From One 'Language' to
Ancther,” 12/10 (Oct.), 40

Language data processing, "Machine Trans-
lation and Language Data Processing,"”
by Leon E. Dostert, 12/5 (May), 25

"'Language Link' in Polaris Testing Pro-
gram," 12/4 (Apr.), 31

Laurens, Stephen E., "Changing from Eleven
to Twelve Issues Per Year — I. From
Stephen E. Laurens — II. From the Edi-
tor," 12/9 (Sept.), 7

"Leach Wins Apollo Contract for Lunar-Type
Tape Recorder,” 12/5 (May), 44

Lear Siegler, Inc., "Presto 800 Series
Transports," 12/1 (Jan.), 38

"Lear Siegler, Inc. To Install Newest Com-
puter,” 12/4 (Apr.), 33

"Lee and Hilliard Promoted at General Pre-
cision, Inc.," 12/4 (Apr.), 40

"Leeds & Northrup Receive Contract from
American Electric Power," 12/5 (May), 44

"Leicester Building Society to use NCR 315
System," 12/9 (Sept.), 42

LFE, “Air Force Contract to LFE," 12/5
(May), 44

LFE Electronics, "FAA Awards Contract to
LFE Electronics," 12/10 (Oct.), 35

"LFE Records Loss," 12/8 (Aug.), 40

"Librascope Receives Contract from Douglas
Aircraft Co.," 12/3 (Mar.), 38

"Linear Programming Being Developed for
Honeywell 1800," 12/11 (Nov.), 50

"Link 727 Simulator to be Used in Flight
Training School," 12/11 (Nov.), 48

"Litton Acquires Swedish Firm," 12/3 (Mar.),
39

Litton Industries; "Flying Spot Scanner

Systems, 12/5 (May), 54;
"New Cathode Ray Tube for Alphanumeric
Symbols," 12/2 (Feb.), 39

"Litton Industries Opening Four New Cen-
ters,” 12/3 (Mar.), 40

"Litton Profits Up 43%," 12/12 (Dec.), 53

"'Live Coupons®’ Read by Honeywell Scanner,"
12/7 (July), 32

Livermore, Calif., "Computer Meeting
(DECUS) Livermore, Calif., November 18-
20, 1963 12/11 (Nov.), 27

Lockheed Electronics Co.: "Hard Magnetic

Coating for Discs, Drums, Rods,” 12/5
(May), 53;

"Multiaperture Core Used in New Magnetic
Logic Circuits," 12/7 (July), 40

Lockheed Propulsion Co., "Data Acquisition
System Delivered to Lockheed Propulsion
Co.," 12/12 (Dec.), 49

Logic curds, "Data Systems Assembled from
12 Basic Logic Cards,” 12/11 (Nov.), 49

Logic course, "DI/AN Controls Offers Pro-
grammed Magnetic Core Logic Course,"
12/3 (Mar.), 47

Logic demonstrator, "Digital Computer Trai-
ner and Logic Demonstrator," 12/3 (Mar.),
47

"Logic Elements," by Intercontinenta}] In-
struments Inc., 12/3 (Mar.), 45

Loran-C receiver, "Airborne Loran-C Recei-
ver," 12/8 (Aug.), 34

"Los Angeles City Board of Education In-
stalls Burroughs B5000," 12/10 (Oct.), 35

“Louisville Trust Orders GE Banking System'
12/1 (Jan.), 30

"Low-Cost Card Reader," 12/8 (Aug.), 36

"Low Cost 60 Channel Switching Device,"
12/10 (Oct.), 42

"Lower Case Firm Gets New Cash," 12/1 (Jan),
43

Ludka, Joseph M., “"The Printing of Adver-
tising as Publicity Releases," 12/10
(0ct.), 4

M: Macdonald, Nefl D.: "Descriptions of
Digital Computers,” 12/6 C(June), 68;

"Over 600 Arcas of Application of Com-
puters,”" 12/6 (June), 088;

"Survey of Commercial Analog Computers,”
12/6 (June), 85;

“Survey of Special Purpose Computers and
Data Processors,” 12/6 (June), 86;

"Teaching Machines and Programmed Learn-
ing — Roster of Organizations and What
They are Doing," 12/3 (Mar.), 19
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"Machine Tool Modification With Numerical
Control," 12/2 (Feb.), 32

Machine tools, "Program for Controlling
Operations of Machine Tools," 12/11
(Nov.), 50

"Machine Translation and Language Data Pro-
cessing," by Leon E. Dostert,” 12/5
(May), 25

"John D. Madden Joins IBM Data Systems Div-
ision,”" 12/8 (Aug.), 38

Magazines, "Computer to Expedite Mailing
of Ten Million Magazines Monthly," 12/5
(May), 45

Magnetic coating, "Hard Magnetic Coating
for Discs, Drums, Rods," by Lockheed
Electronics Company, 12/5 (May), 53

Magnetic ferrite cores, "Burroughs to
Mznufacture Own Magnetic Ferrite Cores,"
12/5 (May), 47

"Magnetic Ink Character Recognition in Eu-
rope," by D. Hekimi, 12/9 (Sept.), 6

"Magnetic Ink Coding Used in New Couponing
Program," 12/5 (May), 52

"'Magnetic Memory' — A l6mm Color Film,"
12/12 (Dec.), 52

Magnetic recording method, "Discrete Track
Magnetic Recording Method," by IBM Corp.,
12/5 (May), 54

"Magnetic Scheduling Board," 12/11 (Nov.),
50

Magnetic shift register, "Miniature, Low-
Power Magnetic Shift Register,” 12/10
(Oct.), 43

Magnetic tape, "Hand Recording Unit Uses
Magnetic Tape," 12/10 (Oct.), 41

"Magnetic Tape-to-Magnetic Tape Data Trans-
mission Termirnal,” 12/10 (Oct.), 38

"Magnetic Tape Transmission Terminal," by
Tally Register Corp., 12/3 (Mar.), 43

"Magnetic Tape Unit BC 422," by Burroughs
Corp., 12/3 (Mar.), 44

Magnetic tape viewer, "3M Company's Mag-
netic Tape Viewer No. 600," 12/10 (Oct.),
42

"Magnetostrictive Delay Lines Now Practi-
cal for Aerospace Applications," by
Digital Devices, Inc., 12/7 (July), 40

"Mail Order House Installs IBM 1401 EDP
System," 12/5 (May), 47

Mailing, "Computer to Expedite Mailing of
Ten Million Magazines Monthly," 12/5
(May), 45

"Management, As a Problem in Process Con-
trol," by Simon Ramo, 12/7 (July), 16

Management, "Auerbach Enters Management
Sciences Field," 12/1 (Jan.), 33

Management system, "Navy Selects Univac
IIT for Shipyard Management System,"
12/5 (May), 45

Management systems, "The Computer: A Tool
for Clerical Automation or Integrated
Management Systems?," by Harold A.
Strickland, Jr., 12/4 (Apr.), 26

Managerial tool, "Computer as a Managerial
Tool," 12/11 (Nov.), 43

Map-making systems, "TRW Awarded Army Con-
tract for Automatic Map-Making Systems,"
12/4 (Apr.), 31

Margolin, Paul, "I.S.S. Names Paul Mar-
golin Vice-President, Digital Systems,"
12/2 (Feb.), 36

"Mark III Analog Computer,” 12/8 (Aug.),

34

Market, computer, "The Development of the
Computer Market in Europe," by W. K. de
Bruijn, A. B. Frelink, and B. Scheecp-
maker, Part 1, 12/9 (Sept.), 10; Part 2,
12/10 (Oct.), 18

Marshall Space Flight Center, "ITT 7300
ADX Installed at Marshall Space Flight
Center,”" 12/11 (Nov.), 47

"Mass Data Storage in New Computer Subsys-
tem," by Univac Div. of Sperry Rand
Corp., 12/2 (Feb.), 38

Mass. Registry of Motor Vehicles, "EDP in
Operation At Mass. Registry of Motor
Vehicles," 12/7 (July), 32

Mauchly Associates, "CPM Data Processing
Service Offered by Mauchly Associates,"
12/11 (Nov.), 48

Maya writing, "Deciphering Ancient Maya
Writing with Aid from a Computer," by
Nicolai Meisak, 12/8 (Aug.), 9

MCA, "Motion Picture Industry's Largest
Computer Installed at MCA," 12/5 (May),
47
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"R. E. McDonald Named Vice President
General Manager," 12/11 (Nov.), 53

"McDonnell Aircraft’s New Acquisition to
be Known as DELCOS, Inc.," 12/9 (Sept.),
44

"McDonnell Automation Center Installs IBM
7094," 12/4 (Apr.), 32

McGovern, Patrick J. Jr., "The Control
Data 600 Computer — A Big Move Toward
Computing Concurrency," 12/10 (Oct.),
30 -

"0. E. McIntyre Installs UNIVAC III Com-
puter,” 12/9 (Sept.), 43
MDI, "Houston Headquarters for MDI," 12/1
(Jan.), 34
Medical center, "SDS to Study Medical and
Business Information Needs for Puerto
Rican Medical Center," 12/8 (Aug.), 27
"Medical Community Served by Computer Cen-
ter,” 12/2 (Feb.), 37
Medical supply center, "Defense Medical
Supply Center Installs $1 Million Com-
puter System," 12/8 (Aug.), 29
"Meeting News": 12/7 (July), 42; 12/8
(Aug.), 38; 12/9 (Sept.), 47; 12/10
(0ct.), 44; 12/12 (Dec.), 53
Meisak, Nicolai, "Deciphering Ancient
Maya Writing with Aid from a Computer,"
12/8 (Aug.), 9
Melpar, Inc., "Computer Input/Output Data
Link Delivered to Melpar, Inc.," 12/7
(July), 34
"Memories" — SEE: "New Products"
"Memories" (in Annual Pictorial Report),
12/12 (Dec.), 38
Memory: '"Contract to Develop Thin-Film
Spacecraft Memory Awarded Univac,"
12/5 (May), 43;
"Electrical Delay Line Memory Using Tun-
nel Diodes," 12/4 (Apr.), 36;
"Four-in-One Computer with Billionth-
Second Memory Announced by RCA,"
12/10 (Oct.), 38;
"High-Speed Dynamic Data Storage Memo-
ry," 12/10 (Oct.), 40;

"Honeywell 1800 Computer Memory Ex-
panded to 65K," 12/10 (Oct.), 40;
"Subminiature Memory by DI/AN," 12/10

(Oct.), 40;
"300-Nanosecond Cycle Time Memory," by
Fabri-Tek Inc., 12/7 (July), 39
Memory cores, "Ferrite Memory Cores," by
Electronic Memories, Inc., 12/2 (Feb.),
40
Memory drums, "Metallic-Plated Memory
Drums with High-Density Storage," 12/10
(Oct.), 41
Memory exerciser, "Digital Memory Exer-
ciser,”™ 12/9 (Sept.), 46
Memory sense ‘amplifier, "Microelectronic
Integrated Memory Sense Amplifier for
Univac Aerospace Computer,” 12/4 (Apr.),
36
Memory system: "Microferrite Memory Sys-
tem," by Radio Corp. of America, 12/1
(Jan.), 36;
"New 'Tag' Memory System," 12/4 (Apr.),
36
Memory system contract, "Space Memory Sys-
tem Contract Awarded to Electronic Memo-
ries, Inc.," 12/8 (Aug.), 27
Memory unit, "First Tunnel-Diode Memory
Unit is installed in Operating Computer,"
by IBM Corp., 12/7 (July), 39
"Merger Plan for General Controls Company,”
12/3 (Mar.), 39
"Mesa Forms Software Group," 12/1 (Jan.),
33
"Message Processing System to be Built by
Burroughs," 12/8 (Aug.), 27
Message system: "Crucible Steel to Install
Control Data Message System," 12/5
(May), 47;
"Du Pont Investment House to Install Con-
trol Data Message System,” 12/10 (Oct.),
36
Meta-assembly program, "Contract for Pro-
duction of Meta-Assembly Program,” 12/11
(Nov.), 45
"Metallic-Plated Memory Drums with High-
Density Storage," 12/10 (Oct.), 41
Meteorite patterns, "Charting Meteorite
Patterns by Computer Planned,” 12/11
(Nov.), 43
"A Methodology for Computer Selection Stu-
dies," by Quincy N. Williams, Robert S.

Perrott, Joseph Weitzman, Joseph A.
Murray, and John A. Shober, 12/5
(May), 18

"Metropolitan Life Contracts for Data Com-
munications System," 12/11 (Nov.), 46

"MICR All-Field Encoder," 12/11 (Nov.), 51

"Microelectronic Integrated Memory Sense
Amplifier for Univac Aerospace Computer,”
12/4 (Apr.), 36

"Microferrite Memory System," by Radio
Corp. of America, 12/1 (Jan.), 36

"Microfilm Recorder & Display System for
Univ. of Calif.," 12/8 (Aug.), 28

"Microminjature, Aerospace Computer," by
General Electric Co., 12/5 (May), 50

"Microminiature Glass Wires," by Corning
Glass Works, 12/5 (May), 54

"Microstep Random Access Disc Storage,"
by Anelex Corp., 12/1 (Jan.), 36

"Midland-Ross to Install Honeywell 400
Computer," 12/10 (Oct.), 36

"Military Command: A Challenge for Infor-
mation Processing," by Walter F. Bauer,
12/4 (Apr.), 9

Military computer, "Univac Announces a New
Military Computer," by Univac Div. of
Sperry Rand Corp., 12/2 (Feb.), 37

"Military Contracts Over $800,000 Received
by Univac," 12/4 (Apr.), 31

"Millionth Teletype Message Handled by
Westinghouse Computer," 12/5 (May), 49

"Miniature, Low-Power Magnetic Shift
Register,” 12/10 (Oct.), 43

Miniaturized computers, "Monica Miniatu-
rized Computers,” by Autonetics, 12/7
(July), 37

"3M Company's Magnetic Tape Viewer No. 600,
12/10 (Oct.), 42

MOBIDIC, "Sylvania Delivers MOBIDIC to U.S.
Army in France," 12/4 (Apr.), 32

"Model 2100 Digital Computer by Advanced
Scientific Instr.," 12/10 (Oct.), 38

"Monica Miniaturized Computers," by Auto-
neties, 12/7 (July), 37

Monroe Calculating Machine Co., Inc., "New
Digital Printer," 12/2 (Feb.), 39

"Monthly Computer Census™": 12/1 (Jan.),
44; 12/2 (Feb.), 44; 12/3 (Mar.), 50;
12/4 (Apr.), 42; 12/5 (May), 58; 12/7
(July), 46; 12/8 (Aug.), 42; 12/9
(Sept.), 52; 12/10 (Oct.), 46; 12/11
(Nov.), 56; 12/12 (Dec.), 56

Moon project, "First Test Units for Moon
Project Shipped to NASA," 12/2 (Feb.),
3

"Moore's Sales, Profits Increase,” 12/11
(Nov.), 55

"More About Disc Files," 12/11 (Nov.), 10

"More Notes on Used Computers," 12/3 (Mar.),
6

"Motion Picture Industry's Largest Computer
Installed at MCA," 12/5 (May), 47

Movies, "Computer-Made Movies Aid Satellite
Research,” 12/10 (Oct.)}, 33

"MT-36 Magnetic Tape Transport,” by Potter
Instrument Co., Inc., 12/1, (Jan.), 38

"Multiaperture Core Used in New Magnetic
Logic Circuits," by Lockheed Electronics
Co., 12/7 (July), 40

"Multimillion Contract to Electro-Mechani-
cal Research," 12/2 (Feb.), 33

"Multi-Million Contract to UNIVAC from Air
Force," 12/12 (Dec.), 49

"Multi-Million Dollar Contract for URS In-
corporated,” 12/10 (Oct.), 35

"Multiple-Tape Lister," by Anelex Corp.,
12/4 (Apr.), 38

Murray, Joseph A., Quincy N. Williams,
Robert S. Perrott, Joseph Weitzman, and
John A. Shober, "A Methodology for Com-
puter Selection Studies," 12/5 (May), 18

N: "Name Change Approved for Reeves," 12/7
(July), 35
NASA: "DOC Inc. Names Dunlop to Head NASA
Information Facility," 12/5 (May), 55;
"First Test Units for Moon Project Shipped
to NASA," 12/2 (Feb.), 34;
"SEL Equipment Ordered by NASA Houston,"
12/10 (Oct.), 35;
"TSI Receives NASA Contract for Computer
Services," 12/4 (Apr.), 31
"NASA Awards Contract to General Dynamics/
Electronics," 12/7 (July), 33
"NASA Awards $15 Million Contract to Ray-
theon for Space Computer Work," 12/4
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(Apr.), 30
"NASA Computer Program to Calculate to a
Precision of One in a Billion} 12/12
(Dec.), 48
"NASA Contract to Datatrol for Real Time
System on SDS 920," 12/5 (May), 44
"NASA Installs GE Computer," 12/3 (Mar.),
38
"NASA To Use Control Data Computers for
Nimbus Weather Satellite," 12/7 (July),
M4
National Cash Register Co.: "Electronic,
Versatile Sorter of Punched Cards
Combining Many Functions,” 12/5 (May),
53;
"New Optical Scanning System," 12/3
(Mar.), 45;
"Reader Automates Processing of 'Hard-
Copy' Computer Records," 12/5 (May),
53
Navigation: "Hybrid Airborne Navigation
Computer," by Keafott Division, 12/5
(May), 51;
"Sea/Air Navigation Study Contract Awar-
ded," 12/8 (Aug.), 28
"NCR to Lease Nearly 200 Model 390's to
Air Force," 12/8 (Aug.), 27
"NCR Receives Contract for Experimental
Data Display,” 12/4 (Apr.), 31
NCR 315, "British Food Products Co. In-
stalls NCR 315 System," 12/10 (Oct.),
36
"NCR 315 Computer Systems for Two South
American Firms," 12/1 (Jan.), 32
NCR 315 system, "Leicester Building So-
ciety to use NCR 315 System," 12/9
(Sept.), 42
NCR 390, "NCR to Lease Nearly 200 Model
390's to Air Force,”" 12/8 (Aug.), 27
"NCR's 500th Computer System to be In-
stalled at First Federal Savings & Loan
of Miami," 12/9 (Sept.), 43
“"NCR's Nine-Month Total $415,002,618,"
12/12 (Dec.), 54
"NCR's 1962 Sales Rise 9%; Set Record
for Eighth Straight Year," 12/4 (Apr.),
40
"NCR's Six-Month Sales Up," 12/9 (Sept.),
50
"Navy Communication System will use TRW-
130," 12/9 (Sept.), 43
"Navy Selects Univac III for Shipyard
Management System," 12/5 (May), 45
"Navy Testing Torpedoes by Computer,"
12/3 (Mar.), 39
NCA, "Riverside Trust Company Becomes
Fourth Banking Client of NCA," 12/7
(July), 33
"NCA Has New Banking Client," 12/2 (Feb.),
35
"NCAR To Install Control Data 3600," 12/8
(Aug.), 29
"The Need for Faster Computers,' by James
A. Ward, 12/5 (May), 14
"New Acquisition for Auerbach Corporation,’
12/12 (Dec.), 50
"New Acrospace Computer Fedtures Circuit
'Chips® and Thin-Film Memory,” by
Univac Div. of Sperry Rand Corp., 12/2
(Feb.), 1, 40
"New Alphanumeric Printing Tape Punch,"
12/9 (Sept.), 46
"New Applications": 12/1 (Jan.), 29;
12/2 (Feb.), 31; 12/3 (Mar.), 36; 12/4
(Apr.), 28; 12/5 (May), 42; 12/7 (July),
32; 12/8 (Aug.), 25; 12/9 (Sept.), 41;
12/10 (Oct.), 33; 12/11 (Nov.), 43;
12/12 (Dec.), 45
"New B200 Processor," 12/11 (Nov.), 49
"New BIAX Memory," by Aeronutronic, 12/1
(Jan.), 37
"New Cuthode Ray Tube for Alphanumeric
Symbols," by Litton Industries, 12/2
(Feb.), 39
"New COBOL Manual," 12/3 (Mar.), 44
"New Compiler for RPC-4000 of General
Precision,” 12/7 (July), 38
"New Computer Entry Keyboard Announced,"
12/10 (Oct.), 42
"New Computer by IBM Has 1100 Line-Per-
Minute Printer," by IBM Corp., 12/4
(Apr.), 34
“New Computer Programming and Consulting
Firm," 12/8 (Aug.), 31
"New Computer TV Series," 12/1 {Jan.), 46

"New Concept in Digital Magnetic Tape Sys-
tems," by Digital Equipment Corp., 12/5
(May), 54

"New Consulting Firm Formed," 12/10 (Oct.),
37

"New Contracts™: 12/1 (Jan.), 30; 12/2
(Feb.), 32; 12/3 (Mar.), 37; 12/4 (Apr.),
30; 12/5 (May), 43; 12/7 (July), 33;

12/8 (Aug.), 27; 12/9 (Sept.), 42; 12/10
(Oct.), 34; 12/11 (Nov.), 45; 12/12
(Dec.), 48

“New Data Storage and Display System," by
Laboratory for Electronics, Inc., 12/1
(Jan.), 39

"New Digital Data Reduction System," 12/11
(Nov.), 51

"New Digital Printer," by Monroe Calculat-
ing Machine Co., Inc., 12/2 (Feb.), 39

"New Digital Tape System," by Information
Storage Systems, Inc., 12/1 (Jan.), 38

"New Executive Officer at Clary," 12/3
(Mar.), 41

"New Firm Announces High-Speed Printer,"
by Data Systems Devices of Boston, Inc.,
12/1 (Jan.), 39

"New Firm Formed," 12/12 (Dec.), 50

"New Firm Formed by Former C-E-I-R Em-
ployees,” 12/5 (May), 48

"New Firms, Divisions, and Mergers," 12/1
(Jan.), 33

"New Flight Simulator," by Carco Electro-
nics, 12/2 (Feb.), 38

"New, Four-Row Teletypewriters," by Bell
Telephone System,”™ 12/7 (July), 40

"New General Manager, VP for Telecomputing,”
12/2 (Feb.), 36

"New High-Speed Data System for A/D Conver-
sion," by Non-Linear Systems, Inc., 12/2
(Feb.), 41

"New High-Speed Digital Plotting," by Elec-
tronic Associates, Inc., 12/4 (Apr.), 39

"New Honeywell Computer Center Simulates,
Controls Complex Processes," 12/1 (Jan.),
34

"New IBM Magnetic Drum to Speed Program
Storage and Retrieval," by IBM Corp.,
12/1 (Jan.), 36

"New Installations": 12/1 (Jan.), 31; 12/2
(Feb.), 33; 12/3 (Mar.), 38; 12/4 (Apr.),
31; 12/5 (May), 45; 12/7 (July), 34;

12/8 (Aug.), 28; 12/9 (Sept.), 42; 12/10
(0ct.), 35; 12/11 (Nov.), 47; 12/12
(Dec.), 49

"New Jersey Bell Telephone Co. Installs
RCA Computers,” 12/5 (May), 46

"New Magnetic Tape Eraser and Tester,"
by General Kinetics Inc., 12/1 (Jan), 40

"New Memory-Storage Devices,” by Informa-
tion Systems Group, 12/7 (July), 39

"New Models of Honeywell 800 & 1800," by
Honeywell EDP, 12/4 (Apr.), 34

"New Name Chosen," 12/11 (Nov.), 47

“"New Optical Scanning System," by Nat.

Cash Reg. Co., 12/3 (Mar.), 45

“New Organization Concept for Philco," 12/7
(July), 35

"New Patents,"” by Raymond R. Skolnick: 12/1
(Jan.), 53; 12/2 (Feb.), 49; 12/4 (Apr.),
48; 12/5 (May), 64; 12/7 (July), 50; 12/0

(Aug.), 47; 12/9 (Sept.), 58; 12/11 (Nov.)

05; 12/12 (Dec.), 55

"New PERT Chart Available," 12/0 (Aug.), 40

"New Products™: 12/1 (Jan.), 35; 12/2
(Feb.), 37; 12/3 (Mar.), 42; 12/4 (Apr.),
34; 12/5 (May), 50; 12/7 (July), 37;
12/8 (Aug.), 32; 12/9 (Sept.), 45; 12/10
(Oct.), 38; 12/11 (Nov.), 32

"New Rail Car Location and Inquiry System,"
12/7 (July), 41

"New Research Facility Announced by Budd
Company,” 12/10 (Oct.), 37

"New 'Stored Logic' Computer,” by Thompson
Ramo Wooldridge, Inc., 12/1 (Jan.), 36

"New Tab Card Reader," by Varifab, Inc.,
12/1 (Jan.), 39

"New 'Tag' Memory System," 12/4 (Apr.), 36

"New Univac Bank Processor System Ordered
by Federal Reserve Bank, San Francisco,"
12/2 (Feb.), 34

"New X-Y Recorder," by Houston Instrument
Corp., 12/3 (Mar.)}, 45

"Newspapers Use Computers," 12/3 (Mar.), 38

Nichols, J. H., "'Information Processing in
the Nation's Capital' — Onc-Day Sympo-

sium, October 17, 1963, College Park, Md.,'

12/9 (Sept.), 6
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NIXIE(:)Tube, "Alpha-Numeric NIXIEK@)Tube,"
12/8 (Aug.), 36

NOMA, "EDP Chairman Elected by NOMA," 12/7
(July), 42

Non-Linear Systems, Inc., "New High-Speed
Data System for A/D Conversion," 12/2
(Feb.), 41

"Norfolk Naval Supply Center Installs
Largest IBM 1410," 12/12 (Dec.), 49

Norman, John, "The Theory of Computability,"
12/1 (Jan.), 26

“Norris Offers Formula for Computer Buil-
der Survival," 12/10 (Oct.), 7

Northrop Nortronics, "'Building Block'
Checkout System," 12/3 (Mar.), 45

"Norwegian Computing Center Orders Univac
1107," 12/5 (May), 47

Nuclear sub training systems, "Sperry
Orders Two Nuclear Sub Training Systems,™
12/5 (May), 44

Nuclear weapon design, "Sandia Speeds Up
Nuclear Weapon Design Data Handling,"
12/5 (May), 46

"Number of Computers Per Million Persons,"
by Edmund C. Berkeley, 12/9 (Sept.), 5

Numerical control: '"AUTOPROPS for Numeri-

cal Control,” 12/5 (May), 52;
"Machine Tool Modification with Numeri-
cal Control," 12/2 (Feb.), 32

Numerical indicator tube, "Biquinary Nu-
merical Indicator Tube," 12/8 (Aug.), 36

"N.Y.C. Garment Manufacturer Installs EDP
System," 12/1 (Jan.), 32

NYSE, "Control Data Reports Income Rise:
Its Stock is Accepted by NYSE," 12/3
(Mar.), 18

0: "Oak Ridge to llave Large CDC Computer
System," 12/1 (Jun.), 30

"Oakland Bank Plans $500,000 EDP Center,"”
12/11 (Nov.), 46

"Obsolescence of Experienced Engineers and
Scientists," by Careers, Inc., 12/7
(July), 22

Oceanographic data system, "Digital Com-
puter for Oceanographic Data System,"
12/7 (July), 34

0GO, "Third SDS 910 Delivered for 0GO;"
12/1 (Jan.), 32

Ohio Unemployment Compensation Bureau,
"Two RCA 301 Computers Leased by Ohio
Unemployment Compensation Bureau," 12/2
(Feb.), 33

"R. W. 0'Keefe Promoted at IBM," 12/2 (Feb.),
36

"Olivetti ELEA 6001 Installed at Interna-
tional Computation Centre," 12/5 (May),
47

Olsen, Representative Arnold, "House of
Representatives® Committee Report,” 12/11
(Nov.), 7

"OMEGA Contract Extension in Excess of $1
Million," 12/11 (Nov.), 46

Omnitronics, Inc,: "On-Line Electrostatic
Printer," 12/4 (Apr.), 39;
"Speeds up to 100-Inches/Second for New
Tape Reelers,” 12/7 (July), 40
"On-Campus Computing Center Planned at

Bradley University,” 12/3 (Mar.), 40

"'On-Line' Annotating Plotter," 12/10
(0ct.), 41

"'On-Line® Computer System Planned by Day-
ton Bank," 12/11 (Nov.), 47

"On-Line Electrostatic Printer," by Omni-
tronics, Inc., 12/4 (Apr.), 39

"$1.5 Million Follow-On Contract from
Honeywell," 12/8 (Aug.), 28

Optical character reader, "Fast Optical
Character Reader,” by Radio Corp. of
America, 12/4 (Apr.), 38

"Optical Scanner Speeds Handling of Credit
Card Sales," 12/11 (Nov.), 52

Optical scanning punch, "Univac 1004 Card
Processor, Optical Scanning Punch, In-
stalled in The Chronicle Publishing Co.,"
12/5 (May), 46

"Organization News": 12/2 (Feb.), 35;
12/3 (Mar.), 39; 12/4 (Apr.), 33; 12/5
(May), 47; 12/7 (July), 35; 12/8 (Aug.),
30; 12/9 (Sept.), 43, 12/10 (Oct.), 37;
12/11 (Nov.), 47; 12/12 (Dec.), 50

Organizations, "Roster of Organizations in
the Computer Field,” 12/6 (June), 10

Organizations, "Supplement to the Roster of
Organizations,” 12/6 (June), 25

"OQuter Space 'Anchorages’ Described by
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Mathematician," 12/3 (Mar.), 36

"Output at 220,000 Points Per Second,”
12/11 (Nov.), 27

"Over $1 Million Contract Awarded Division
of RCA," 12/4 (Apr.), 31

"Over 600 Areas of Application of Compu-
ters," by Neil Macdonald, 12/6 Qune), 88

P: Packard Bell Computer: "'Common Lan-
guage’ Computer," 12/1 (Jan.), 35;
"Digital Event Recorder," 12/5 (May), 53
"Iwo New Analog-To-Digital Converters,"
12/5 (May), 51
"Packard Bell and Computer Products Inc.
Announce Hybrid Computing Pact," 12/10
(oct.), 37
"Packard Bell Division Takes PB440 Orders,'
12/9 (Sept.), 42
"Packard Bell Electronics Names Executive
Vice President," 12/2 (Feb.), 36
"Packard Bell Reports Increase in Sales
and Earnings," 12/10 (Oct.), 45
"Paper Industry Firm Acquires Computer,"
12/3 (Mar.), 38
"paper Tape Reader, Model 119," 12/11
(Nov.), 52
Paper tape readers and punches, "Series
500 Paper Tape Readers and Punches," by
Royal McBee Corp., 12/1 (Jan.), 37
Patents; — SEE: "New Patents;
"U.S. Chemical Patents May Now be
Searched by Computer,” 12/4 (Apr.),
30
Payroll, "World-Wide Automation of Air
Force Military Payroll," 12/8 (Aug.),
37
PB440 orders, "Packard Bell Division Takes
PB440 Orders," 12/9 (Sept.), 42
"PDS Announces Two New Computers," 12/9
(Sept.), 45
"Peephole to the Qutside World," from
David E. Van Buskirk and the Editor,
12/12 (Dec.), 7
"Pennsylvania State University Orders
DDP-19," 12/1 (Jan.), 32; 12/2 (Feb.),
35; 12/3 (Mar.), 40; 12/4 (Apr. 39;

12/5 (May), 55; 12/7 (July), 42; 12/0
(Aug.), 37; 12/11 (Nov.), 53; 12/12
(Dec.), 52

Perrott, Robert S., Quincy N. Williams,
Joseph Weitzman, Joseph A. Murray, and
John A. Shober, "A Methodology for Com-
puter Selection Studies," 12/5 (May),

18

"Personncl Appointments at data products
corporation,” 12/2 (Feb.), 36

"Personnel Changes at IBM," 12/5 (May),

55
"Personnel Moves at IBM," 12/1 (Jan), 32
PERT: "Automatic Drawing of PERT Charts,"
12/7 (July), 33;
"H-400 'PERT' Program," 12/3 (Mar.), 43;
“New PERT Chart Available," 12/8 (Aug.),
40

"'PERT COST' Film," 12/5 (May), 49

"PERT and the Role of the Computer," by
Russell D. Archibald, 12/7 (July), 26

PERT/TIME program, "Computer Dynamics An-
nounces 1410 PERT/TIME Program," 12/10
(oct.), 40

Philco Corp.: "“Changes and Appointments

at Philco," 12/1 (Jan.), 32;
"Data Display System Contract Awarded
by Philco," 12/5 (May), 44;
"Ford Transferring Aeronutronic Division
to Philco Corp.," 12/8 (Aug.), 31;
"New Organization Concept for Philco,"”
12/7 (July), 35;

"RCA and Philco Announce Agreement,"
12/2 (Feb.), 43;

"U.S. Air Force Awards $8 Million Con~
tract to Philco," 12/3 (Mar.), 37

"Philco 4000's Designed for Small-to-
Medium Computer Market," by Philco Cor-
poration," 12/1 (Jan.), 35

"Philco Reports 13% Sales Increase; Orga-
nization Changes," 12/3 (Mar.), 49

"Photo-Electric Reader for Square-iole
Paper Tape," 12/11 (Nov.), 52

"Photoelectric Digital Clock and Code Con-
verter," by Invac Corp., 12/1 (Jan.),
40

“Pillsbury Company to Install New Data
Communications System," 12/10 (Oct.),
36

Bl2

"Place of Individual in Automation Sub-
ject for Essay Contest,” 12/5 (May), 41

"Plan for Educational Institutions Of-
fered by General Precision, Inc.,”

12/10 (Oct.), 38

"Plant Power Maintained Within Set Limits
by Computer," by Bailey Meter Co., 12/3
(Mar.), 43

"Plaudits from a Poetic Reader," 12/3
(Mar.), 6

"'PLINK' Program Permits Computers to
Switch from One 'Language' to Another,”
12/10 (Oct.), 40

Plotter, "'On-Line' Annotating Plotter,”
12/10 (0ct.), 41

Plotters, "Digital Plotters," 12/9 (Sept.),
45

Plotting, "New High-Speed Digital Plot-
ting," by Electronic Associates, Inc.,
12/4 (Apr.), 39

Plotting service centers, "EAI to Open
East & West Coast Electronic Plotting
Service Centers," 12/1 (Jan.), 34

"Pneumatic Analog Computer," by AiResearch
Manufacturing Div., 12/5 (May), 50

"Pocket-Sized Recording Device for use
with IBM 1030," by IBM Corp., 12/7
(July), 38

Polaris: "Business Computer Helps Train

Polaris Sub Crews,” 12/11 (Nov.), 48;
"'Language Link' in Polaris Testing
Program," 12/4 (Apr.), 31

Potter Instrument Co., Inc., "MT-36 Mag-
netic Tape Transport," 12/1 (Jan.), 38

Power station, "TRW-340 to be Installed at
TVA Bull Run Power Station," 12/9 (Sept.),
43

"President Kennedy Congratulates Computer
Scientists," 12/1 (Jan.), 42 :

"Presto 800 Series Transports," by Lear
Siegler, Inc., 12/1 (Jan.), 38

"Prime System Contractor for the Range
Safety Impact Predictor on Atlantic
Missile Range," 12/7 (July), 33

"A Primer on Standards and the Groups
Proposing Them,” 12/7 (July), 13

"Printed Circuit Plant Acquired by Con-
trol Data," 12/7 (July), 35

Printer: "Contract for Militarized High-

Speed Page Printer," 12/10 (Oct.), 35;
"Electronic Printer," by General Dyna-
mics/Electronics, 12/1 (Jan.), 39;
"New Computer by IBM Has 1100 Line-Per-
Minute Printer," by IBM Corp., 12/4
(Apr.), 34;

"New Digital Printer," by Monroe Calcu-
lating Co., Inc., 12/2 (Feb.), 39;
"On-Line Electrostatic Printer,” by Om-

nitronics, Inc., 12/4 (Apr.), 39

"Printer Readout System Speeds Paper Work
3000%," by Benson-Lehner Corp., 12/4
(Apr.), 37

"The Printing of Advertising as Publicity
Releases,” from Joseph M. Ludka, 12/10
(Oct.), 4 .

Printing speed, "IBM 1460 Printing Speed
Increased to 3300 Lines/Minute," 12/10
(0ct.), 41

Printing tape punch, "New Alphanumeric
Printing Tape Punch," 12/9 (Sept.), 46

Products — SEE: "New Products"

Products and services, "Buyers' Guide for
the Computer Field: Products and Ser-
vices for Sale or Rent," 12/6 (June), 30

"Profits up 99% in Year," 12/10 (Oct.), 45

"Program for Controlling Operations of Ma-
chine Tools," 12/11 (Nov.), 50

"Program Enables IBM 7070/7074 to 'Draw’
Flowcharts," 12/10 (Oct.), 40

Program generator, "Digital Program Gene-
rator,” 12/10 (Oct.), 43

"Program for Simulation of Steel Mills,
Railroads, Computer Systems, etc.," 12/11
(Nov.), 50

Program storage and retrieval, "New IBM
Magnetic Drum to Speed Program Storage
and Retrieval,” by IBM Corp., 12/1 (Jan),
36

"Programmed Data Processor-5," 12/8 (Aug.),
33

Programmed instruction, "The Application
of Programmed Instruction in the Compu-
ter Field,”" by James Rogers and Donald
Bullock, 12/4 (Apr.), 22

Programmed-instruction course, "Department
of Defense to Use Auerbach Programmed-

Instruction Course on Required COBOL-
1961," 12/8 (Aug.), 27
"Programmed Instruction for Computer Pro-
gramming,” by Gloria M. Silvern, 12/3
(Mar.), 12
Programmed learning: "Teach Computer Pro-
gramming with new Technique of Pro-
grammed Learning,” 12/7 (July), 36;
"Teaching Machines and Programmed Learn-
ing - Roster of Organizations and What
They are Doing," 12/3 (Mar.), 19
Programming and consulting firm, "New Com-
puter Programming and Consulting Firm,"
12/8 (Aug.), 31
Programming language: "ASA Expects Program-
ming Language Standards by 1965," 12/9
(Sept.), 48;
"ISO Recommends Continued Work by Pro-
gramming Language Groups," 12/8 (Aug.),
38

Programming 'system: “Design of a Real-Time }
Programming System," by R. J. Coyle and 0
J. K. Stewart, 12/9 (Sept.), 26;
"'Do-It-Yourself' Programming Systems,"
by Bruce R. Hering, 12/12 (Dec.), 12
Programming techniques, "The Computer in
the Bathtub or Programming Techniques for
Processing Clues and Hints," by Peter Ku-
gel, 12/8 (Aug.), 12
Publications — SEE: "Useful Publications"
Publicity releases, advertising disguised
as, "The Printing of Advertising as Pub-
licity Releases," from Joseph M. Ludka,
12/10 (Oct.), 4
Publishing, "Computer-Typeset Newspaper
Marks Publishing Milestone," 12/4 (Apr.),
29
Punch, optical scanning, "Univac 1004 Card
Processor, Optical Scanning Punch, In-
stalled in The Chronicle Publishing Co.,"
12/5 (May), 46
Punched card installation, "Univac Solid-
State IT System Replaces Punched Card In-
stallation,” 12/1 (Jan.), 31

R: "Rabinow Reading Machine Shipped to

Europe,” 12/4 (Apr.), 31
"RADC Multimillion Dollar Computer Facility,”
12/3 (Mar.), 40
Radiation Inc., "Contract to Radiation Inc.,"
12/5 (May), 45
Radio Corp. of America: "Fast Optical Char-
acter Reader,” 12/4 (Apr.), 38;
"'FLEA' Memory for Use in Microelectronic
Computer Systems,” 12/1 (Jan.), 40;
"Four-in-One Computer with Billionth-
Second Memory Announced by RCA," 12/10
(Oct.), 38;
"Microferrite Memory System," 12/1 (Jan.),
36;
"New Jersey Bell Telephone Co. Installs
RCA Computers,” 12/5 (May), 46;
"Over $1 Million Contract Awarded Division }
of RCA," 12/4 (Apr.), 31
"RCA Announces Record Sales and Earnings in
1962: Operating Profit up 40% over 1961,"
12/2 (Feb.), 43 ¢
"RCA Constructing New Scientific Data Proces-
sing Center," 12/8 (Aug.), 31
"RCA Develops Solid-State Computer Element
Combining Properties of Transistors and
Vacuum Tubes,” by RCA Laboratories, 12/3
(Mar.), 46
"RCA EDP Appoints R. G. Dee,” 12/2 (Feb.), 35
"RCA and Philco Announce Agreement,” 12/2
(Feb.), 43
“RCA Says EDP Division 'on Schedule'," 12/1
(Jan.), 43
“"RCA Sets Sales and Earnings Record," 12/11
(Nov.), 54
"RCA Under Contract to Develop New Family of
Thin-Film Circuits," 12/3 (Mar.), 37
RCA 301: "Two RCA 301 Computers Leased by
Ohio Unemployment Compensation Bureau,"
12/2 (Feb.), 33;
"Washington Post to Install RCA 301," 12/8
(Aug.), 30
"RCA 301 Computer to Handle Complex Account-
ing Problems," 12/1 (Jan.), 32
"RCA 301 Installed by Chain Drug Store,"
12/10 (Oct.), 36
"RCA 301 Transit System," 12/10 (Oct.), 39
"RCA 301 Will Update Daily One Million Sub-
scriptions," 12/9 (Sept.), 43
"RCA 350 Random Access File Processor Sys-
tem," 12/9° (Sept.), 45
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RCA 501, "Watertown Arsenal Using RCA 501,"

12/1 (Jan.), 31

Rail car, "New Rail Car Location and In-

quiry System," 12/7 (July), 41

Railroad cars, "High-Speed Electronic Sys-
tem Identifies and Records Railroad

Cars," by Sylvania Electric Products

Inc., 12/5 (May), 51

Railroads, "Program for Simulation of
Stecl Mills, Railroads, Computer Sys-
tems, ectc.," 12/11 (Nov.), 50

Railway, "Japanese National Railway In-
stalls UNIVAC 490 Computer,” 12/10
(Oct.), 36

“Raleigh Bank Installs B251," 12/3 (Mar.),
38

Ramo, Simon, "Management, As A Problem in
Process Control,” 12/7 (July), 16

"RAMPS from C-E-I-R," 12/7 (July), 38

Random access file processor system, "RCA
350 Random Access File Processor Sys-
tem," 12/9 (Sept.), 45

Random-access, "Dayton Tire to Install
Card Random-Access Computer," 12/9
(Sept.), 43

Raytheon Co.; "Dataray 401 Data Transmis-

sion System," 12/1 (Jan,), 41;

"NASA Awards $15 Million Contract to
Raytheon for Space Computer Work,"
12/4 (Apr.), 30

"Reader Automates Processing of 'Hard-
Copy' Computer Records," by Nat. Cash
Reg. Co., 12/5 (May), 53

"Readers' and Editor's Forum": 12/1 (Jan.),

8; 12/2 (Feb.), 6; 12/3 (Mar.), 6; 12/4

(Apr.), 7; 12/5 (May), 9; 12/7 (July),

7; 12/8 (Aug.), 6;:12/9 (Sept.), 6;

12/10 (0ct.), 4; 12/11 (Nov.), 7; 12/12

(Dec.), 7

"Reading Film with a Computer,” 12/8 (Aug.)
26

Reading machine, "Rabinow Reading Machine
Shipped to Europe," 12/4 (Apr.), 31

“"Reading Machine Converts Addressograph
Plates to Punched Cards," 12/3 (Mar.),

37

Readout, numeric, "Dialco Single Plane
Numeric Readout — Series R-100," 12/10
(Oct.), 42

"Read/Punch Unit for Use with UNIVAC 1004,"
12/11 (Nov.), 51

Real-time data processing, "Guestron —
Real-Time Data Processing for Hotels,"
12/9 (Sept.), 42

Real-time general purpose computer, "Hughes
Completes Real-Time General Purpose Com-
puter," 12/1 (Jan.), 35

"RECOMP Line Dropped by Autonetics," 12/7

(July), 45 ]

Recorder: "Digital Event Recorder," by

Packard Bell Computer, 12/5 (May), 53;

"France Leases Recorder from General

Dynamics/Electronics," 12/10 (Oct.),

"New X-Y Recorder," by Houston Instru-
ment Corp., 12/3 (Mar.), 45

Recorder, computer, "Great Britain Leases
High Speed Computer Recorder for Atomic
Energy Authority,” 12/7 (July), 34

Recorder and display system, "Microfilm
Recorder & Display System for Univ. of
Calif.," 12/8 (Aug.), 28

Recording device, "Pocket-Sized Recording
Device for use with IBM 1030," by IBM
Corp., 12/7 (July), 38

Recording unit, "Hand Recording Unit Uses
Magnetic Tape," 12/10 (Oct.), 41

Record-keeper, "Computer is Record-Keeper
for 450 Million Bonds," 12/4 (Apr.), 30

Records, computer, "Reader Automates Pro-
cessing of 'Hard-Copy' Computer Records,"
by Nat. Cash Reg. Co., 12/5 (May), 53

Reeves, “"Name Change Approved for Reeves,"
12/7 (July), 35

"Reeves Soundcraft Sales up 20%; Plans
Name Change,” 12/4 (Apr.), 41

Renwell Industries, "Information Products
Corp. Merges with Renwell Industries,”
12/10 (Oct.), 37

"'Required COBOL — 1961' — Some Comments,'
by Barrie Simmons, 12/5 (May), 9

"Resecarch Analysis Corporation Establishes
New Division," 12/1 (Jan.), 33

Research facility, "New Research Facility
Announced by Budd Company," 12/10 (Oct.),

COMPUTERS and AUTOMATION for January, 1964

37
Research training course, "Behavioral

Scientists Invited to Participate in

Research Training Course," by Bert F.

Green, Jr., 12/3 (Mar.), 47

"Restaurant Ordering Simplified with Data
Transmission by Telephone," 12/10 (Oct.),
34

"Riverside Trust Company Becomes Fourth
Banking Client of NCA," 12/7 (July), 33

Roe, Arnold, "ISPIC, etc. — Some Com-
ments," from Arnold Roe, Dr. Gloria M.
Silvern, and the Editor, 12/5 (May), 9

Rogers, Alan E., "Hybrid Computation:
What and Why?," 12/10 (Oct.), 10

Rogers, James and Donald Bullock, "The
Application of Programmed Instruction
in the Computer Field," 12/4 (Apr.), 22

"The Role of Computers in Agriculture,”
12/11 (Nov.), 44

"Roster of Computer Associations," 12/6
(June), 97

Roster of organizations: "Supplement to

the Roster of Organizations," 12/6
(June), 25;

"Teaching Machines and Programmed Learn-
ing - Roster of Organizations and
What They are Doing," 12/3 (Mar.), 19

"Roster of Organizations in the Computer
Field," 12/6 (June), 10

"Roster of School, College, and Univer-
sity Computer Centers," 12/6 (June), 92

Royal McBee Corp., "Series 500 Paper Tape
Readers and Punches,” 12/1 (Jan.), 37

RPC-4000, "New Compiler for RPC-4000 of
General Precision," 12/7 (July), 38

"Rugged Tape-Handling System," by Syl-
vania Electric Products, Inc., 12/4
(Apr.), 38

'S:  "SAAB Markets New Computer," by.

Svenska Aeroplan Aktiebolaget, 12/3
(Mar.), 43

Sales, "The Computer Field Achieves $3.4
Billion in Sales, D & B Reports,” 12/5
(May), 56

"Sales of General Kinetics Double," 12/10
(Oct.), 45

Sales and profits, "Boxscore of Sales and
Profits for Computer Field Firms," 12/7
(July), 44

"Sales and Profits Increased during First
Quarter at Control Data," 12/12 (Dec.),
53

"Dr. John M. Salzer Associate Director,”
12/5 (May), 55

Samuel, Arthur L., "Artificial Intelli-
gence: Progress and Problems," 12/3
(Mar.), 28

"Sandia Speeds Up Nuclear Weapon Design
Data Handling," 12/5 (May), 46

Satellite research, "Computer-Made Movies
Aid Satellite Rescarch,” 12/10 (Oct.),
33

Satellite tracking network, "CDC Supplies
Computers for Multi-Satellite Tracking
Network," 12/8 (Aug.), 30

Satellite, weather, "NASA to use Control
Data Computers for Nimbus Weather Satel-
lite," 12/7 (July), 34

Saturn missile project, "Computer Systems
for Saturn Missile Project," 12/5 (May),
44

Savings bank, "Bowery Savings Bank Has New
Univac 490 Real-Time Computer,” 12/5
(May), 45

Savings institutions, "Almost Instant
Banking for Savings Institutions with
Tellertron," 12/9 (Sept.), 45

"Savings and Loan Association Installs
B251 With Remote-Control Tape-Punching,"”
12/9 (Sept.), 43

Sayer, "John Sayer Heads New Division,"
12/1 (Jan.), 33

"SBC Converts to IBM 7094," 12/8 (Aug.),
30

Scanner, "'Live Coupons' Read by Honeywell
Scanner," 12/7 (July), .32

Scanner systems, "Flying Spot Scanner Sys-
tems," by Litton Industries, 12/5 (May),
54

Scanning, "New Optical Scanning System,"
by The National Cash Register Co., 12/3
(Mar.), 45

Scheepmaker, B., W. K. de Bruijn, and A,
B. Frelink, "The Development of the

/
Computer Market in Europe," Part 1, 12/9
(Sept.), 10; Part 2, 12/10 (Qct.), 18
Schick Will Use EDP System," 12/1 (Jan.),
32
"Schlessel Named President of the Automa-
tion Division, U.S. Industries, Inc.,”
12/5 (May), 55
School computer centers, "Roster of School,
College, and University Computer Centers,"
12/6 (June), 92
Schools, "Computer Information System
Serves Chicago Public Schools," 12/9
(Sept.), 41
"SCI Buys Computer Labs in Stock Deal,”
12/3 (Mar.), 39
Sciences, biological, "Biological Sciences
& The Computer," 12/5 (May), 43
Scientific computer, "Co-operative Effort
Develops Complete Scientific Computer,"
12/8 (Aug.), 34
"Scientific Computers, Inc. Buys Computer
Center," 12/2 (Feb.), 35
Scientific Computing, "Director of Scien-
tific Computing," 12/7 (July), 42
Scientific data processing center, "RCA
Constructing New Scientific Data Proces-
sing Center," 12/8 (Aug.), 31
Scientific Data Systems, Inc.: "Bell Awards
Contract to Scientific Data Systems,”
12/9 (Sept.), 42;
"Kanematsu to Represent Scientific Data
Systems," 12/5 (May), 48;
"SDS Differential Equation Solver," 12/7
(July), 37;
"Van-Mountable Version of SDS Computers,”
12/3 (Mar.), 42
Scientific research, "Electronic Computers
and Scientific Research," by Stanislaw
M. Ulam, Part 1, 12/8 (Aug.), 20; Part 2,
12/9 (Sept.), 35
SCOPE, "Honeywell EDP Adds 'SCOPE' Software
Parallel Processing Ability Boosted,”
12/1 (Jan.), 41
"Scratchpad" — SEE:
pad"
"Scriptomatic Becomes Independent Firm,"
12/3 (Mar.), 39
SDC, "Appointments at SDC," 12/4 (Apr.), 40
"SDC Awarded Contract by New York State,"
12/10 (0ct.), 34
"SDC Receives Carnegie Grant," 12/1 (Jan.),
30
'SDC Receives Contract to Study Computer-
Based Food-Ordering System," 12/12 (Dec.),
48
"SDS Differential Equation Solver," by Sci-
entific Data Systems, Inc., 12/7 (July),
37
"SDS Digital Computers for Honeywell," 12/3
(Mar.), 39
"SDS Markets in Europe Through CGE," 12/9
(Sept.), 44
"SDS to Study Medical and Business Infor-
mation Needs for Puerto Rican Medical
Center," 12/8 (Aug.), 27
SDS 920, "NASA Contract to Datatrol for Real
Time System on SDS 920," 12/5 (May), 44
"SDS 9300 — Digital Computer,”™ 12/8 (Aug.),
33
"Sca/Alr Navigation Study Contract Awarded,"
12/0 (Aug.), 28
"Edward Scaman Elected Vice President,”
12/11 (Nov.), 54
"Second in Family of General Electric Com-
puters,'" by General Electric Co., 12/3
(Mar.), 42
"SEL Equipment Ordered by NASA Houston,"
12/10 (Oct.), 35
Selection studies, "A Methodology for Com-
puter Selection Studies," by Quincy N.
Williams, Robert S. Perrott, Joseph
Weitsman, Joseph A. Murray, and John A.
Shober, 12/5 (May), 19
Self-instructional system, "HRA Awarded Con-
tract for Self-Instructional System," 12/8
(Aug.), 28
Seminar, "Bell Telephone System Business
Communications Seminar," 12/7 (July), 36
Serial reader, "Uptime Offers 1500 CPM Se-
rial Reader," 12/10 (Oct.), 41
"Series 500 Paper Tape Readers and Punches,"
by Royal McBee Corp., 12/1 (Jan.), 37
Service bureau, "Business Service Bureau
with a Different Concept,™ 12/7 (July), 35
"Service Center Installs 13280," 12/5 (May),
47

"Editor's Scratch-
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SHARE, "Babcock Elected SHARE VP," 12/11
(Nov.), 53
Sharing, time, "The Time Sharing of Com-
puters," by Edward Fredkin, 12/11 (Nov.),
12
"Sheingold Named Fellow by IEEE," 12/4
(Apr.), 39
Shell structures, "Computers Aid Design
of Shell Structures," 12/11 (Nov.), 43
Shipyard management system, "Navy Selects
Univac III for Shipyard Management Sys-
tem,” 12/5 (May), 45
"'Shmoo’ Shaped Transfluxor," by Electro-
nic Memories, Inc., 12/2 (Feb.), 39
Shober, John A., Quincy N. Williams, Rob-
ert S. Perrott, Joseph Weitsman, and
Joseph A. Murray, "A Methodology for
Computer Selection Studies," 12/5 (May),
18
Silvern, Dr. Gloria M.: "ISPIC, etc. —
Some Comments," from Arnold Roe, Dr.
Gloria M. Silvern, and the Editor,
12/5 (May), 9;
"Programmed Instruction for Computer
Programming," 12/3 (Mar.), 12
Simmons, Barrie, "'Required COBOL — 1961’

Spacecraft memory, “Contract to Develop
Thin-Film Spacecraft Memory Awarded
Univac," 12/5 (May), 43

"SPARC Program," 12/5 (May), 52

Special purpose computers," Survey of
Special Purpose Computers and Data
Processors,” by Neil Macdonald, 12/6
(June), 86

"Speeds Up to 100-Inches/Second for New
Tape Reelers," by Omnitronics, Inc.,
12/7 (July),. 40

Sperry, "USN Awards $14.2 Million Con-
tract to Sperry for Inertial Naviga-
tors,” 12/11 (Nov.), 46

"Sperry Orders Two Nuclear Sub Training
Systems," 12/5 (May), 44

"Sperry Rand's Profits Improve; UNIVAC
Orders Up 50%," 12/9 (Sept.), 49

"Sperry Selected to Provide EDP Equip-
ment for Air Force Inventory Account-
ing," 12/12 (Dec.), 48

"Sponsler Joins IBM Federal Systems Div-
ision," 12/12 (Dec.), 52

Square-hole paper tape, "Photo-Electric
Reader for Square-Hole Paper Tape,"
12/11 (Nov.), 52

Subsidiary: "Control Data Forms New Sub-
sidiary," 12/4 (Apr.), 33;
"Digital Forms Subsidiary in Ottawa,
Canada," 12/8 (Aug.), 30;
"French Sales Subsidiary Formed by EAI,"
12/4 (Apr.), 33
"A Summary of Recent Advances in the Com-
puter Field," by the Ad Hoc Group, AIEE
Computing Devices Committee, 12/5 (May),
32

"A Super-6600?," 12/10 (0Oct.), 7

"Supplement to the Roster of Organizations,”
12/6 (June), 25

Suppliers, Software, "Survey of Software
Suppliers,” 12/6 (June), 67

Supply center, "Defense Medical Supply
Center Installs $1 Million Computer Sys-
tem," 12/8 (Aug.), 29

"Survey of Commercial Analog Computers,”
by Neil Macdonald, 12/6 (June), 85

"Survey of Computing Services,” 12/6 (June),
61

"Survey of Consulting Services," 12/6 (June),
64

"A Survey of New West-European Digital Com-
puters," by Joseph L. F. De Kerf: Part

— Some Comments,™ 12/0 (MayJ, 9
Simulation: "Aid for Simulation of In-
ventory Systems,” 12/7 (July), 37;

"Computer Silulates Effect of a Sense
Organ on the Human Heart," 12/4
(Apr.), 30;

"Groups of Computers Simulate Catas-
trophes," 12/3 (Mar.), 37;

"Program for Simulation of Steel Mills,
Railroads, Computer Systems, etc.,"
12/11 (Nov.), 50

"Simulation and Control of a Chemical
Process with Analog Computer Techniques,'
12/5 (May), 43

"Simulation and Research Center Opened by
Control Data Division," 12/5 (May), 49

Simulator: "Link 727 Simulator to be

Used in Flight Training School,"
12/11 (Nov.), 48;

"New Flight Simulator," by Carco Elcc-
tronics, 12/2 (Feb.), 38

Simulmatics Corporation, "Five Named to
New Posts by Simulmaties Corporation,”
12/3 (Mar.), 41

"Singer Co. to Acquire Friden, Inc. for
$175 Million," 12/9 (Sept.), 43

"SJCC Ex Post Facto Profile,” 12/7 (July),
42

Ski championships, "Computer Calculates
Results of National Ski Championships,"
12/5 (May), 42

Skills and employment, "The Impact of
Automation on Skills and Employment,"
by Walter Buckingham, 12/4 (Apr.), 16

Skolnick, Raymond R., "New Patents,”

— SEE: "New Patents”

Software group, "Mesa Forms Software

Group," 12/1 (Jan.), 33

Software News — SEE: "New Products"

Software suppliers, "Survey of Software
Suppliers,” 12/6 (June), 67

Solem, Mrs. Helen, "Internal Revenue Ser-
vice Approves Tax Deduction for Educa-
tion Expense in Striving to Keep Up
with Technological Change," 12/8 (Aug.)

6

"Solid-State Totalizer," by General Elec-
tric, 12/3 (Mar.), 44

Sorter, "Electronic, Versatile Sorter of

Punched Cards Combining Many Functions,"

by National Cash Register Company, 12/5

(May), 53

Sound Corp. of America, "Audio Devices,
Inc. Purchases Assets of Sound Corpora-
tion of America," 12/11 (Nov.), 47

South American firms, "NCR 315 Computer
Systems for Two South American Firms,"
12/1 (Jan.), 32

South Carolina, "Errors on Tax Returns in
South Carolina to be Found by Computer,"
12/4 (Apr.), 29

Space computer work, "NASA Awards $15 Mil-
lion Contract to Raythcon for Space Com-

puter Work," 12/4 (Apr.), 30

"Spuce Memory System Contract Awarded to

. Electronic Memories, Inc.," 12/8 (Aug.),
27

Space probes, "Ground Telemetry System
for Deep Space Probes," 12/4 (Apr.), 32

Bl4

Stanmdard, " Information Interchange Code
Approved as American Standard," 12/9
(Sept.), 48

Standards: "ASA Expects Programming Lan-

guage Standards by 1965," 12/9 (Sept),
48;
"The Case for Data Processing Standards)'
by Dick H. Brandon, 12/11 (Nov.), 28;
"A Primer on Standards and the Groups
Proposing Them,” 12/7 (July), 13

"Standards for Information Processing: A
Progress Report," by R. E. Utman, 12/7
(July), 8

"Standards News": 12/3 (Mar.), 48; 12/8
(Aug.), 38; 12/9 (Sept.), 48; 12/10
(Oct.), 44

"Stanford Computation Center Has New Head-
quarters,” 12/3 (Mar.), 40

Steel mills, "Program for Simulation of
Steel Mills, Railroads, Computer Sys-
tems, etc.," 12/11 (Nov.), 50

Stewart, J. K. and R. J. Coyle, "Design
of a Real-Time Programming System,"

12/9 (Sept.), 26

Storage, "Mass Data Storage in New Com-
puter Subsystem,” by Univac Div. of
Sperry Rand Corp., 12/2 (Feb.), 38

Storage devices, "New Memory-Storage De-
vices," by Information Systems Group,
12/7 (July), 39

Storage and display system, "New Data
Storage and Display System," by Labora-
tory for Electronics, Inc., 12/1 (Jan.),
39

Stored logic computer, "New °'Stored Logic'
Computer,” by Thompson Ramo Wooldridge
Inc., 12/1 (Jan.), 36

Storm observation, "Electronic Computer
Aid for Storm Observation,” 12/3 (Mar.),
36 .

SIRETCH, "General Dynamics/Electronics
Equipment to Work with 'STRETCH'," 12/8
(Aug.), 29

Strickland, Harold A. Jr., "The Computer:
A Tool for Clerical Automation or In-
tegrated Management Systems?," 12/4
(Apr.), 26

Study, "A Survey and Study of the Computer
Field," by Industrial Securities Commit-
tee: Part 1, 12/1 (Jan.), 15; Part 2,
12/2 (Feb.), 25

Study contract, "Sea/Air Navigation Study
Contract Awarded," 12/8 (Aug.), 28

"Study will Project State of Computer Art
for Years 1975 to 1985," 12/11 (Nov.),
45

"Study Shows Only One-Third of Computer
Users Running Profitable Operations,"
12/5 (May), 56

Submarine crew training, "Business Compu-
ter Helps Train Polaris Sub Crews,"”
12/11 (Nov.), 48

"Subminiature Memory by DI/AN," 12/10
(Oct.), 40

Subscription department, "Communication
to the Subscription Department,” by M.
W. Bass, 12/9 (Sept.), 7

Subscriptions, "RCA 301 Will Update Daily
One Million Subscriptions," 12/9 (Sept.),
43

I, 71279 (Sept.), 20; Part 2, 12/10 (Oct.),
27; Part 3, 12/11 (Nov.), 36
"Survey of Software Suppliers,” 12/6 (June),
67
"Survey of Special Purpose Computers and
Data Processors," by Neil Macdonald, 12/6
(June), 86
"A Survey and Study of the Computer Field,"
by Industrial Securities Committee:; Part
1, 12/1 (Jan.), 15; Part 2, 12/2 (Feb.),
25
Survival of computer builders, "Norris Of-
fers Formula for Computer Builder Survi-
val," 12/10 (Oct.), 7
Svenska Aeroplan Aktiebolaget, "SAAB Markets
‘New Computer," 12/3 (Mar.), 43
Swedish firm, "Litton Acquires Swedish Firm'
12/3 (Mar.), 39
Switching device, "Low Cost 60 Channel
Switching Device," 12/10 (Oct.), 42
Sylvania, "Thin-Film Deposition Techniques
Under Study by Sylvania,” 12/7 (July), 33
"Sylvania Delivers MOBIDIC to U.S. Army in
France,” 12/4 (Apr.), 32
Sylvania Electric Products, Inc.: "Decade
Counter Tubes,! 12/3 (Mar.), 45;
"Electronic Reader of Type of Many Fonts,"
12/2 (Feb.), 38;
"High-Speed Electronic System Identified
and Records Railroad Cars," 12/5 (May),
51;
"Rugged Tape-Handling System," 12/4 (Apr.),
38
SYMPAC library, "Additions to Univac SYMPAC
Library," 12/4 (Apr.), 37
Symposiums "ACM-NCA Banking Symposium,"
12/8 (Aug.), 39;
"*'Information Processing in the Nation's
Capital' — One-Day Symposium, October
17, 1963, College Park, Md.," by J. H.
Nichols, 12/9 (Sept.), 6
"System Sciences Division Formed," 12/2
(Feb.), 35
"Systems Analysis Standards," by Dick H.
Brandon & Frederick Kirch, 12/12 (Dec.),
18

I: Tab Conversion Speeded by TABSIM," 12/8
(Aug.), 35

TABSIM, "Tab Conversion Speeded by TABSIM,"
12/8 (Aug.), 35

Tag memory system, "New 'Tag' Memory System,"
12/4 (Apr.), 36

Tally Register Corp., "Magnetic Tape Trans-
mission Terminal,"” 12/3 (Mar.), 43

Tape eraser, "Bulk Tape Eraser," 12/8 (Aug.),
36

Tape eraser and tester, “New Magnetic Tape
Eraser and Tape Tester," by General Kine-
ties, Inc., 12/1 (Jan.), 40

Tape handling: "“Facitape, Tape Handling

Equipment," by Autonetics Industrial
Products, 12/1 (Jan.), 39;

"Rugged Tape-Handling System," by Sylvania
Electric Products, Inc., 12/4 (Apr.), 38

Tape-punching, "Savings and Loan Association
Installs B251 with Remote-Control Tape-
Punching,” 12/9 (Sept.), 43

Tape recorder, "Leach Wins Apollo Contract
Lunar-Type Tape Recorder," 12/5 (May), 44
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"Tape Recorder Introduced by Honeywell,"

12/9 (Sept.), 46

Tape rcelers, "Speeds up to 100-Inches/
Second for New Tape Reelers," by Omni-
tronics, Inc., 12/7 (July), 40

Tape rchabilitation, "Cybetronics Offers
a Tape Rehabilitation Service," 12/9
(Sept.), 44

Tape system: "Honeywell 400 Magnetic

Tape System Irstalled in Beech Air-
craft Corp.," 12/5 (May), 45;

"New Concept in Digital Magnetic Tape
Systems," by Digital Equipment Com-
pany, 12/5 (May), 54;

"New Digital Tape System,”" by Informa-
tion Storage Systems, Inc., 12/1
(Jan.), 38

Tape transport: "Digital Magnetic Tape

Transport," 12/9 (Sept.), 46;

"Digital Tape Transport," by Consoli-
dated Electrodynamics Corp., 12/1
(Jan.), 38;

"MT-36 Magnetic Tape Transport," by
Potter Instrument Co., Inc., 12/1
(Jan.), 38

Tax deduction, "Internal Revenue Service

Approves Tax Deduction for Education

Expense in Striving to Keep up with

Technological Change,” by Mrs. Helen

Solem, 12/8 (Aug.), 6

Tax returns: '"Blanche to Compare Fed-

eral-D.C. '62 Tax Returns," 12/3
(Mar.), 37;

"Errors on Tax Returns in South Carolina
to be Found by Computer," 12/4 (Apr.),
29

"Teach Computer Programming with-new Tech-
nique of Programmed Learning," 12/7
(July), 36

"Teaching Machines," 12/3 (Mar.), 47

Teaching machines, "Coast-to-Coast Net-
work of Teaching Machines," 12/8 (Aug.),

32

"Teaching Machines and Programmed Learn-
ing - Roster of Organizations and What

They are Doing,” by Neil Macdonald,

12/3 (Mar.), 19

"Tech/Ops Ups Profits 91%, Sales Rise,”
12/1 (Jan.), 43

Tele-Tabulating Corp., "Gilbert Data Sys-
tems Acquires Tele-Tabulating Corpora-

tion," 12/1 (Jan.), 34

Telecomputing, "New General Manager, VP
for Telecomputing," 12/2 (Feb.), 36

Telemetry system, "Ground Telemetry Sys-
tem for Deep Space Probes,” 12/4 (Apr.),

32

“"Teleregister Buys Control of Computer
Dynamics Corp.," 12/5 (May), 47

"Teleregister Names Executive Vice Pres-
ident," 12/7 (July), 42

Teletype; "Millionth Teletype Message

Handled by Westinghouse Computer,"
12/5 (May), 49;

"New, Four-Row Teletypewriters," by
Bell Telephone System, 12/7 (July),
40;

"Westinghouse Starts Computer-Controlled
Teletype Network," 12/2 (Feb.), 34
Tellertron Corp.: "Almost Instant Banking
for Savings Institutions with Teller-

tron," 12/9 (Sept.), 45;

"Hughes Dynamics Acquires Tellertron
Corporation," 12/12 (Dec.), 50

Tennessce Eastman Plant, "Analog System
Installed at Tennessee Eastman Plant,"”
12/8 (Aug.), 29

Test instrument, "General-Purpose Test
Instrument for Quick and Easy Fault
Isolation," 12/11 (Nov.), 52

"The Theory of Computability,” by John
Norman, 12/1 (Jan.), 26

Thin-{ilm circuits, "RCA Under Contract
to Develop New Family of Thin-Film Cir-

cuits," 12/3 (Mar.), 37

"Thin-Film Deposition Techniques Under
Study by Sylvania," 12/7 (July), 33

Thin-film spacecraft memory, "Contract
to Develop Thin-Film Spacecraft Memo-
ry Awarded Univac," 12/5 (May), 43

"Third SDS 910 Delivered for 0G0," 12/1
(Jan.), 32

"Thompson Ramo Profits Set 6-Year Mark,"
12/9 (Sept.), 50

Thompson Ramo Wooldridge Inc., "New
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*Stored Logic' Computer," 12/1 (Jan.),
36
Thornton, James E., "Considerations in

Computer Design — Leading up to a

Computer Performing Over 3,000,000

Instructions a Second": Part 1, 12/11

(Nov.), 22; Part 2, 12/12 (Dec.), 22

"300-Nanosecond Cycle Time Memory," by

Fabri-Tek Inc., 12/7 (July), 39

"The Time Sharing of Computers," by Ed-
ward Fredkin, 12/11 (Nov.), 12

Titan, "Detecting Failures Before they
Happen in the Titan," 12/2 (Feb.), 32

"'To Catch a Thief': The Automatic Re-
trieval of Relevant Crime Reports,"

by Thomas H. Giske, 12/2 (Feb.), 15

Toronto, "Univac 1107 to be used for
Traffic Control in Toronto," 12/8
(Aug.), 29

Torpedoes, "Navy Testing Torpedoes by
Computer,"” 12/3 (Mar.), 39

Totalizer, "Solid-State Totalizer," by
General Electric, 12/3 (Mar.), 44

Tournament, bridge, “Computer Deals at
New England Bridge Tournament,” 12/10
(0ct.), 43

"TR-48 Offers Two New Components,” by
Electronic Associates, Inc., 12/1
(Jan.), 41

Tracking network, "CDC Supplies Computers
for Multi-Satellite Tracking Network,"

12/8 (Aug.), 30

Traffic control: "Boise, Idaho, to In-

stall Traffic Control System," 12/5
(May), 46;

"Univac 1107 to be used for Traffic
Control in Toronto,” 12/8 (Aug.), 29

Training kit, "Digital Circuit Breadboard
and Training Kit," 12/11 (Nov.), 53

Training, on the job, "High School Drop
Outs to Receive on the Job Training in
Data Processing," 12/9 (Sept.), 44

Transfluxor, "'Shmoo' Shaped Transfluxor,"
by Electronic Memories, Inc., 12/2
(Feb.), 39

Transit system, "RCA 301 Transit System,™
12/10 (0ct.), 39

Translation: . "Computer Translation From

Chinese to English, and Some of Its
Implications,” by Edmund C. Berkeley,
12/7 (July), 5;

"Machine Translation and Language Data
Processing,” by Leon E. Dostert, 12/5
(May), 25

"Translation from Chinese to English De-
monstrated at IBM," 12/7 (July), 40
Transmission terminal: "Magnetic Tape-

to-Magnetic Tape Data Transmission
Terminal," 12/10 (Oct.), 39;

"Magnetic Tape Transmission Terminal,"
by Tally Register Corp., 12/3 (Mar.),
43 .

Transports, "Presto 800 Series Transports,”

by Lear Siegler, Inc., 12/1 (Jan.), 38

"Trucking Firm to Install IBM 1440," 12/5
(May), 46

TRW, "British Petroleum Refinery to Use
TRW Computer," 12/1 (Jan.), 31

"TRW Awarded Army Contract for Automatic
Map-Making Systems," 12/4 (Apr.), 31

"TRW Awarded Follow-On Contract by Air
Force Systems Command," 12/11 (Nov.), 45

"TRW Computer Division Awarded $23.5 Mil-
lion Contract for Army Command & Control
Program," 12/8 (Aug.), 27

"TRW Control Computer System for Kawasaki
Ethylene Plant," 12/8 (Aug.), 29

TRW-130, "Navy Communication System Will
Use TRW-130," 12/9 (Sept.), 43

TRW-330's, "CBS Will Use Two TRW-330's
for TV Program Switching," 12/7 (July),
34

"TRW-340 to be Installed at TVA Bull Run
Power Station," 12/9 (Sept.), 43

"TSI Receives NASA Contract for Computer
Services,” 12/4 (Apr.), 31

"Dr. Tucker Rcceives Promotion," 12/3
(Mar.), 41

Tulane, "IBM and Tulane Reveal Joint Ef-
fort in Biomedical Computing," 12/12
(Dec.), 45

Tunnel-diode memory unit, "First Tunnel-
Diode Memory Unit is Installed in Oper-
ating Computer," by IBM Corp., 12/7
(July), 39

Tunnel diodes, "Electrical Delay Line

Memory Using Tunnel Diodes," 12/4 (Apr.),
36
"J. D. Tupac Named Chairman 63 FJCC," 12/4

(Apr.), 39
Turski, Dr. Wladyslaw, "'American Compu-
ters — A View from Poland' — Correc-

tion," 12/2 (Feb.), 6
TV: "CBS Will Use Two TRW-330's for TV
Program Switching," 12/7 (July), 34;
"Computers &IV Combine for West Point
Instruction,”™ 12/9 (Sept.), 44

*TVA, "TRW-340 to be Installed at TVA Bull

Run Power Station,™ 12/9 (Sept.), 43
"20 Million Bits Per Sccond Over 40-Mile
Link," 12/2 (Feb.), 31
"Two Control Data Systems for AEC," 12/7
(July), 35 . .

"Two New Analog-to-Digital Converts,” by
Packard Bell Computer, 12/5 (May), 51
"Two New Computer Films Available," 12/5

(May), 41
"Two New Core Memories,” by Ampex Corp.,
12/1 (Jan.), 37
"Two RCA 301 Computers Leased by Ohio Un-
employment Compensation Bureau," 12/2
(Feb.), 33
Typesetting: "Computer Makes Typesetting
Fully Automatic," 12/9 (Sept.), 41;
"Computer-Typeset Newspaper Marks Publish-
ing Milestone," 12/4 (Apr.), 29
Typewriter design, "Computer Aids in New
Typewriter Design," 12/1 (Jan.), 29

U:  UCLA Computer 'Talks' Over Long Dis-

tance,” 12/2 (Feb.), 36

Ulam, Stanislaw M., "Electronic Computers
and Scientific Research": Part 1, 12/8
(Aug.), 20; Part 2, 12/9-(Sept.), 35

United Kingdom, "DISCfile\=/ Systems Ordered
by United Kingdom and Japan," 12/9
(Sept.), 42

"United Nuclear Corp. Installs Control Data
1604-A System," 12/5 (May), 47

U.S. Air Force, "Automatic Electric Receives
$17 Million Contract from U.S. Air Force,"

12/11 (Nov.), 46

"U.S. Air Force Awards $0 Million Contract
to Phileo," 12/3 (Mar.), 37

U.S. Army Chief of Engincers, "Univac Sys-
tem Delivered to U.S. Army Chief of En-

gincers," 12/7 (July), 34

"U.S. Chemical Patents May Now be Searched
by Computer,”™ 12/4 (Apr.), 30

U.S. Industries, Inc., "Schlessel Named
President of The Automation Division,
U.S. Industries, Inc.," 12/5 (May), 55

"U.S. Naval Research Laboratory Orders ASI-
210," 12/1 (Jan.), 30

Univac: "Contract to Develop Thin-Film

Spacecraft Memory Awarded Univac,”" 12/5
(May), 43;

"Dress Manufacturer Installs Univac Pro-
cessor,” 12/11 (Nov.), 47;

"Dr. Car Hammer Appointed by Univac,”
12/3 (Mar.), 40;

"ICT Will Market Univac Computers in Aus-
tralia,” 12/9 (Sept.), 44;

"Microelectronic Integrated Memory Sense
Amplifier for Univac Aerospace Compu-
ter," 12/4 (Apr.), 36;

"Military Contracts Over $800,000 Re-
ceived by Univac,” 12/4 (Apr.), 31;
"Sperry Rand's Profits Improve; Univac

Orders Up 50%," 12/9 (Sept.), 49

"Univac Announces a New Military Computer,”
by Univac Div. of Sperry Rand Corp., 12/2
(Feb.), 37

"Univac Appointments,”" 12/4 (Apr.), 40

Univac Div. of Sperry Rand Corp.: "Mass

Data Storage in New Computer Subsystem,"
12/2 (Feb.), 36,

"New Aerospace Computer Features Circuit
*Chips’ and Thin-Film Memory," 12/2
(Feb.), 1, 40

"Univac Names New Controller," 12/12 (Dec.),
53

"Univac Optical Charuacter Reader,” by Univac
Div. of Sperry Rand Corp., 12/1 (Jan.), 38

"Univac Orders High Speed Electronic Data
Printers,” 12/11 (Nov.), 45

"Univac Solid-State II System Replaces
Punched Card Installation," 12/1 (Jan.),
31

Univac Solid-State II, "Farmers Mutual Re-
insurance Co. Orders Univac Solid-State

II," 12/5 (May), 45
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Univac Sympac library, "Additions to
Univac Sympac Library," 12/4 (Apr.), 37
"Univac System Delivered to U.S. Army
Chief of Engineers," 12/7 (July), 34
"Univac Vice President, Finance and Ad-
ministration,” 12/11 (Nov.), 53
Univac III: "Bank Installs Univac III,"
12/4 (Apr.), 33;
"0.E. McIntyre Installs Univac III
Computer," 12/9 (Sept.), 43;
"Navy Selects Univac III for Shipyard
Management System," 12/5 {(May), 45
Univac 490: "Air Force Research Antenna
to be Guided by Univac 490 Real-Time
System," 12/4 (Apr.), 32;
"Bowery Savings Bank Has New Univac
490 Real-Time Computer,” 12/5 (May),
45,
"Japanese National Railway Installs
Uaivac 490 Computer,” 12/10 (Oct.),
36
Univac 1004, "Read/Punch Unit for Use
with Univac 1004," 12/11 (Nov.), 51
"Univac 1004 Card Processor, Optical
Scanning Punch, Installed in The Chro-
nicle Publishing Co.," 12/5 (May), 46
"Univac 1050 — New Subsystem," by Univac
Div. of Sperry Rand Corp., 12/2 (Feb.),
41
Univac 1107: "Delivery of First Univac
1107 to a Foreign Customer,” 12/5
(May), 46;
"Norwegian Computing Center Orders
Univac 1107," 12/5 (May), 47;
"West German Technical Institute Will
Install Univac 1107," 12/3 (Mar.), 38
"Univac 1107's Delivered to Oslo, Norway
and Paris, France," 12/10 (Oct.), 36
"Univac 1107 Equips CSC's Service Bureau,"
12/1 (Jan.), 31
"Univac 1107 to be Used for Traffic Con-
trol in Toronto," 12/8 (Aug.), 29
"Univac 1218 Installed at_ Jet Propulsion
Laboratory,” 12/10 (Oct.), 35
"Universal Data Processing Acquires In-
tegrated Business Procedures," 12/4
(Apr.), 33
University, Brigham Young, "Brigham Young
University Contracts for Analog Compu-
ter," 12/8 (Aug.), 27
"University Installs IBM 7074," 12/8
(Aug.), 29
Univ. of Calif., "Microfilm Recorder &
Display System for Univ. of Calif.,"
12/8 (Aug.), 28
University computer centers, "Roster of
School, College, and University Computer
Centers," 12/6 (June), 92
"Univ. of Maryland Installs Control Data
160," 12/4 (Apr.), 32
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"Univ. of Michigan Buys Control Data
160-A System,” 12/7 (July), 34

"Univ. of Wisconsin Installs Control Data
160-A," 12/5 (May), 45

"Uptime Offers 1500 CPM Serial Reader,"
12/10 (Oct.), 41

URS Inc., "Multi-Million Dollar Contract
for URS Incorporated,” 12/10 (Oct.), 35

Used computers, "More Notes on Used Com-
puters,” 12/3 (Mar.), 6

"Useful Publications,” 12/8 (Aug.), 40

Users groups — SEE: "Computer Users
Groups"

"USN Awards $14.2 Million Contract to
Sperry for Inertial Navigators," 12/11
(Nov.), 46

"USPHS Air Pollution Studies Using Com-
puter," 12/1 (Jan.), 30

Utility advisory council, "Honeywell EDP
Expands Utility Advisory Council," -12/5
(May), 48

Utility groups, "Automatically Controlled
Power-Linking of Utility Groups," 12/2
(Feb.), 42

Utman, R. E., "Standards for Information
Processing: A Progress Report,” 12/7
(July), 8

V: "VA Research Support Center," 12/2
(Feb.), 37

Van Buskirk, David E., "Peephole to the
Outside World," 12/12 (Dec.), 7

"Van-Mountable Versions of SDS Computers,"”,
by Scientific Data Systems, 12/3 (Mar.),
42

Varifab, Inc., "New Tab Card Reader,"
12/1 (Jan.), 39

"Vendors Couple to Couple Gear," 12/10
(Oct.), 7

"Vice President Appointed," 12/1 (Jan.),
33

"Vice President Named at EAI," 12/4 (Apr.),
40

"VP's at General Precision," 12/3 (Mar.),
41

W: "Wall Street Journal to Transmit News

Electronically,” 12/5 (May), 43

War safety control, "Computers and War
Safety Control — II," by Edmund C.
Berkeley, 12/10 (Oct.), 5

Ward, James A., "The Need for Faster Com-
puters," 12/5 (May), 14

"Washington Post to Install RCA 301," 12/8
(Aug.), 30

"Watertown Arsenal Using RCA 501," 12/1
(Jan.), 31 :

"We Noted With Interest...,” 12/11 (Nov.),
10

"We Noted with Nostalgia...," 12/11 (Nov.)
10

Weather, "Bendix G-20 Computer to Predict
Weather for Canadian Government," 12/1
(Jan.), 31

Weather forecasting, "Computer Processes
Designed to Speed Weather Forecasting,"
12/10 (Oct.), 33

Weather satellite, "NASA to use Control
Data Computers for Nimbus Weather Satel-
lite," 12/7 (July), 34

Weitzman, Joseph, Quincy N. Williams,
Robert S. Perrott, Joseph A. Murray, and
John A. Shober, "A Methodology for Com-
puter Selection Studies,” 12/5 (May), 18

"Weizmann Institute to Install Computer
System," 12/2 (Feb.), 34

West-European digital computers, "A Survey
of New West-European Digital Computers,"
by Joseph L. F. De Kerf; Part 1, 12/9
(Sept.), 20; Part 2, 12/10 (Oct.), 27;
Part 3, 12/11 (Nov.), 36

"West German Technical Institute Will In-
stall Univac 1107," 12/3 (Mar.), 38

West Point, "Computers & TV Combine for
West Point Instruction," 12/9 (Sept.), 44

Westinghouse computer, "Millionth Teletype
Message Handled by Westinghouse Compu-
ter," 12/5 (May), 49

"Westinghouse Starts Computer-Controlled
Teletype Network," 12/2 (Feb.), 34

"Who Said That.The Computer Doesn't Threa-
ten Man?" 12/7 (July), 7

Wild West, "ACM Meeting Features 'Wild
West' Tour,"™ 12/7 (July), 22

Williams, Quincy N., Robert S. Perrott,
Joseph Weitzman, Joseph A. Murray, and
John A. Shober, "A Methodology for Com-.
puter Selection Studies," 12/5 (May), 18

Williams, R. H., "The Current State of the
Computer Field in Britain," 12/9 (Sept.),
16

"Win a Brainiac," 12/1 (Jan.), 46

Wisconsin, Univ. of, "Univ. of Wisconsin
Installs Control Data 160-A," 12/5 (May),
45

Woman of distinction, "Computer 'Woman of
Distinction'," 12/8 (Aug.), 37

"World-Wide Automation of Air Force Mili-
tary Payroll," 12/8 (Aug.), 37

"World's Largest, Man-Made Harbor Gets
Assist from Computer,” 12/7 (July), 33

Wrongdoing, "The Computer and Wrongdoing,"
by Edmund C. Berkeley, 12/5 (May), 7

X,Y,Z: "X3 Committee By-Passes BEMA in
Sending 7 Bit Code to ASA," 12/3 (Mar.),
48

COMPUTERS and AUTOMATION for January, 1964



“NCR ‘390’ Computer System saves 52%
on investment first year.”

"We converted a very efficient mech-
anized accounting system to NCR ‘390’
Electronic Data Processing little more
than a year ago. Our over-all objective
was to accommodate a rapid expansion
of production and factory personnel
with no corresponding increase in our
office personnel and space require-

NCR PROVIDES TOTAL SYSTEMS — FROM ORIGINAL ENTRY TO FINAL REPORT —
THROUGH ACCOUNTING MACHINES, CASH REGISTERS OR ADDING MACHINES, AND DATA PROCESSING
The National Cash Register Co. * 1,133 offices in 120 countries ¢ 80 years of helping business save money

Circlo No. 10 on Readers Service Card

ments, and to obtain both additional and
quicker information from our system.,
"Qur experience has been amazing.
In this short time, the '390" System has
returned 52%, on our investment — while
plant production has increased 150%.
"We believe our demand for fast, ac-
curate information couldn't possibly have
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— MOLDED FIBER GLASS BODY COMPANY, Ashtabula, Ohio

been met without our ‘390'. Growth

notwithstanding, it easily manages all

our records relating to labor, material,

inventory, sales analysis and payroll for
1,000 pecople.”

Robert S. Morrison, President

Molded Fiber Glass Body Company
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CONSIDERATIONS IN COMPUTER DESIGN

—Leading up to a Computer

Performing over 3,000,000 Instructions a Second

(Part 3 —Conclusion)

(Continued from the December issue of
Computers and Automation, page 25)

Up and down

I can’t leave the subject of time without including
up and down time. Machines are subject to an im-
perfection never quite so small as to be neglected.

To be sure, methods are available to make this
bearable,

Time plays a part in these methods. Aging of com-
ponents is no longer a primary factor in machine
failures. Preventive maintenance allows the ma-
chine to be exercised under stress and under criti-
cal examination. For such examination to be
critical the engineer must have enough time to
thoroughly test each element. Here is where the
very fast computer really shines. Many more trials
may be made in a period of real time than with
slower computers. Failure may be stated as a
statistical function of the number of trials. One
failure of a device labels it as faulty but may not
be enough to discreetly identify the culprit. Sev-
eral errors under the critical eye of the mainte-
nance engineer may suffice to identify it. There-
fore, the higher rate of trials in real time distinctly
improves the maintenance. Axiom — faster com-
puters are more reliable.
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James E. Thornton
Chippewa Laboratory
Control Data Corporation
Chippewa Falls, Wisc.

LOGIC AND NUMBERS

To a logician, most deductive reasoning can be
formulated with symbols and rules very similar to
mathematics. In fact, arithmetic could be described
as the set of laws governing the logic of numbers.
Numerical computation is the logical manipula-
tion of that class of symbols called numbers. Com-
puting machines, of course, are constructed to obey
the rules of arithmetic. A common understanding
about these machines is that their basic elements
are arithmetic in nature. Such is not the case. The
basic elements are only logical and must be espe-

cially interconnected for arithmetic.

The machines contain wired-in deductions con-
cerning the beginning arguments. The “wiring-in”
is accomplished according to a generalization
(about the numerical rules or other logical rules).
The deductions are certainties arising from this
generalization. By appropriate experiments, the
deductions may be tested, with the resulting con-
firmation or rejection of the generalization. Since
the rules governing the wired-in logic of the
machine have been fundamentally arithmetic, the
confirming experiments are well known. In ftact,
the generalizations made in the first place are well
known and proven.
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To be certain

The procedures for using the machine are also
based on a deductive method. The factual certain-
ties arising from these procedures are also subject
to confirming experiment. The machines, one
could say, must first be tested and proven; then
the use must be tested and proven. Since the prin-
cipal use of computing machines has been arith-
metic, the problem analysis and the method of
solution lend themselves to reasonable test.

Of course ‘the machine can be turned around and
used to perform the tests itself. Assuming the
wired-in logic is entirely confirmed, the machine
may test the proposed use by solving an experi-
mental problem and comparing with a known
answer. The solution is found by an organized pro-
gram of basic machine steps. We stipulate here
that the basic steps are proven. Therefore, the ex-
periment should show that the program represents
an accurate and correct generalization of the solu-
tion. If the test fails, some aspect of the generali-
zation (or its specific embodiment in the program)
is rejected.

There are two points of view about this facet of
computing machines. The less there is wired into
the machine in the way of logic, the more freedom
there is for the programmer. On the other hand,
with little wired-in logic, the chance for error (of
a logical kind) is greater. I suppose this will be
subject for argument forever. The current prac-
tical solutions contain a minimum of wired-in
logic. The principal reasons for this cover areas
such as: inability to provide a universally accept-
able higher level of logic, substantially longer de-
velopment periods for confirming the logic, and
simple economics of the extra hardware. None of
these need be a permanent deterrent to more in-
ternal logic.

What has happened in recent years is an attempt
to establish this higher level of logic or reasoning
by means of program organization. Deductive
reasoning demands unambiguous symbols and
words as well as the grammatical rules of language.
Actually, some of the reasons why higher levels
are not built in the machines apply to the pro-
gramming as well. There is a chaos in the present-
day universal languages. The development periods
for the programs are fully as long as for the basic
machine. Huge expenditures of time and money
have been made for the effort. Perhaps a look at
the logic already built into a modern computer
would help.
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You pick yours . ..

The fact that computer circuits are more logical”
than arithmetic is of considerable interest to the
student of artificial intelligence. To the engineer,
however, the circuits reduce to a very basic switch-
ing logic. In this form, open and short circuits
represent the arguments and deductions. Electrical
current is made to flow (or not) in resistance by
the action of transistor switches. The resulting
voltage causes other switches to close (or not).
Combinations of switches cause various results.
These combinations remain fairly simple since the
electrical constraints, along with speed losses,
limit the kind and number of interconnections.
Being simple, the combinations lend themselves to
proof by truth tables. This is a form of symbolic
logic itself in which initial conditions are the co-
ordinates of a table and the results fill out the
table.

Simple combinations can be wired and connected
end to end in sufficient chains to form a complex
logical combination. The number of combinations
possible increases rapidly with each added link in
the chain. In order to perform simple arithmetic
on whole numbers, those logical combinations are
selected which obey the rules of arithmetic. It is
entirely possible to construct logic for any known
number system. However, the binary-octal system
is formed by the simplest logical combinations of
switches, and this is the most commonly used sys-
tem inside the computer. Converting between
number systems is a logical operation which can
be built into the machine. This particular question
is determined by the designer with most regard to
the average time wasted in a computation con-
verting and re-converting between the internal
number system and the external. In some cases, the
total time thus spent has been demonstrated to be
so high as to warrant use of the external system
(usually decimal) internally as well. This is a fair-
ly good example of the selection of wired-in versus
programmed logic.

. .. I'll pick mine

It is, of course, necessary to deal with numbers
other than whole numbers, for example, fractions.
It is necessary to mix, group, and compare numbers
in more and more complex ways. Especially in
solutions of scientific problems, the range of mag-
nitudes is enormous and not very predictable. For
these problems a logarithmic arithmetic is best
suited. In modern scientific computers this is called
floating point arithmetic.
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There are a number of varieties of floating point
methods, being different by the superficial detail,
rather than fundamentals. Although this kind of
arithmetic is a good deal different from simple
integer or fractional arithmetic, these can be usu-
ally computed in the floating units.

The typical scientific problem is solved by repeti-
tive steps involving intermediate and partial an-
swers. As the problem solution progresses, the
error in defining the original numbers is increased
by the errors involved in each arithmetic step. This
doesn’t mean that the deductive logic of the
machine’s circuits have somehow produced uncer-
tain answers. At the level of the circuit logic, the
answers are still certainties. However, in inter-
connecting by wires and by program steps the
floating point operations, an interesting limit oc-
curs. It is possible to manipulate numbers within
the machine of a certain maximum size, or number
- ot digits, that size being limited by the size of
register built into the machine. Numbers can there-
fore be introduced with a limit on the number of
significant digits and thus with an error of some-
thing less than the least significant digit. This error
is real and can contribute measurably to the accu-
racy or significance of the answer. For example, it
is entirely possible for a long series of arithmetic
steps to accumulate an error so large as to com-
pletely obscure and invalidate the answer.

There are methods available for minimizing this
sort of floating point loss of significance and accu-
racy. They range from well accepted methods to
quite radical techniques. It must be the designer’s
duty to provide for as many of these techniques
as possible without loss of convenience or speed.
This is a good example of a very difficult selection
of wired-in versus programmed logic. The logical
methods available to the designer are fixed by the
nature of the circuits he uses. These are usually
of a very simple kind, and he is required to work
at the most basic level. It is a tedious hand job,
especially as the complexity of the circuit modules
increases. There are no barriers more positive to
the computer engineer than his use of the last
connector pin or transistor location. Fitting the
hundreds of thousands of elements together in a
sensible array demands a sensible plan.

It can be stated with assurance that the optimum
amount of built-in logic will be subject of heated
argument. In order to be completely flexible, some
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convenience and speed must be sacrificed. In order
to aim at a higher efficiency in some area, other
areas may suffer or be completely ruled out; hence,
limiting the general-purpose aspect of the machine.
As a matter of fact, though, these thoughts apply
to the program standards as well. In order for
machine languages to be thorough and efficient,
some loss in flexibility will be apparent.

The modern computers have provided a few

. higher level built-in operations along with the

basic ones, most notable being the floating point.
The risks in going further are very great. One of the
few criteria which makes sense is the computing
speed per dollar of cost. The larger the computer,
the more freedom there is to include extras. How-
ever, it is important to realize that the very large
economy-size computer is not feasible unless the
user gets large economy.

OF PARTS AND MECHANISMS

In this industry, progress has kept moving with
little advance warning of new directions. The lure
of profit stimulates innovation, and the spur of
competition forces the early arrivals to defend their
positions by improved performance. This is a proc-
ess, described as “creative destruction,” where not
all are winners. Progress in computing is directly
velated to time and performance, with economic
factors closely following. It is the step up in per-
formance that the engineer seeks by new devices
and new logic. The first endorsements don’t come
from the economist, but the lasting techniques do
need the stimulant of wide acceptance with result-
ing savings. The techniques open to the engineer,
therefore, tend toward a rather narrow range of
devices.

", .. the transistor, a triumph of geometry."
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It is especially interesting to me that the most
modern universally-accepted device for computer
circuits, the transistor, is a triumph of geometry.
Most of the recent improvements in the transistor
come from ingenious methods for providing a thin
layer here, a thick layer there, a large surface here,
a minimum surface there. The beauty of geometric
design has long thrilled men. The transistor mixes
crystalline symmetry with etched surfaces visible
only by microscope. More than this, the electrical
reactions of the transistor can be sharpened to
really surprising speed. For the engineer familiar
with “lumped constant” effects, the modern com-
ponents are a revelation. (Note: Lumped constant
effects refer to idealized electrical engineering
methods.) Although transistor speeds are still in
the order of several hundred times slower than
the speed of light through the space taken up by
the device, the speed is still a surprise. Transistors
make excellent switches when limited to low volt-
ages. The speed with which such switches can be
opened or closed has increased by several hundred
since they were first introduced. Wide acceptance
has added the economic stimulant to the very de-
sirable properties of the transistor.

Machines built with transistors today utilize the
most simple known circuits. Several variations are
available with relatively equal simplicity. The de-
signer’s choice is formed from an amalgam of
component capability, size and shape, and the
geometry of the packaging. Speed being the prime
objective, heat, power, construction methods, and
so on are the variables for his use.

Good losses

A recent packaging technique with very good
efficiency of volume usage is the “cordwood” pack-
age used in the Control Data 6600. This package
gives four surfaces for etching the interconnec-
tions. This structure is a step up in module com-
plexity from the small single-board cards of recent
years. The density of circuits per unit volume is
up by three or four over the cards. A number of
gains and losses arise from this kind of packaging.
The loss of most importance is in standardization
of modules. The package contains so much logic
that a flexible minimum set of module types would
sacrifice considerable potential efficiency. Another
problem is the extra logical complexity of the mod-
ule. It is of little use to apply mechanized tech-
niques to help with the design of these modules.
The job of designing with them becomes once
more, as in the past, a hand job. Engineering of
computers utilizes geometric and topographic
methods more than ever.
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These are “good” losses, though, since the gains
far outweigh them. The improvement in volume
density is significant, and well worth the effort
in improved speed. The increase in complexity
within the module allows for two conditions of
circuits, those inside and the interconnections be-
tween modules. The effect is to group logic more
efficiently in modules so that advantage may be
taken of the internal speed and loading rules.
Internally, wire lengths of less than three inches
are encountered, whereas the average external
lengths are perhaps ten times that. This reflects in
longer transmission times. The external lines may
provide only enough current and voltage to sup-
ply (without further transmission time) a fraction
of that available internally. These and, of course,
the problem of module connector pins and back
panel wiring volume all add up to a plus for the
more complex “cordwood” package. The loss of
flexibility is unfortunate but by no means defeating.

Other more specialized modules are also possible
with such techniques, notably the memory pack-
age. With suitable connectors and internal frame-
work, a memory may be constructed with complete
addressing and storing circuits in one package.
This more or less reverses the losses just mentioned,
since a memory package may be considered a
standard unit to be “plugged in” wherever re-
quired. In the Control Data 6600 Computer, such
memory modules are made up in 4096 word (12-
bit) size for use in the peripheral processors. Also,
five modules make up one 60-bit memory bank
in the central memory.

Form, not dimensions

Packaging techniques which greatly increase the
density of circuits are also likely to increase the
heat density. The choice of circuit open to the
designer may allow a low power dissipation, but
generally no large factors are possible, especially
for increased speeds. Cooling, or maintaining con-
stant temperature, is very important. Moving air
past the dissipating clement has been fairly suc-
cessful in the past. However, one aspect of higher
density is the restriction of air flow. Cooling by
cold bar conduction, radiating fins and plates, cir-
culating coolant, and the like are among the ways
out of the dilemma. The 6600 Computer is freon-
cooled.

In very large systems, the sheer volume of logical
and memory hardware demands several cabinets
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or bays of chassis. The length of interconnections
between the different portions of this array may be
a serious speed problem itself. No design is so
cooperative as to allow neat groupings adjacent
to each other without the long wire. The most
effective geometric forms are the cylinder with
interconnections at the axis or the cube with in-
terconnections on the surfaces. The sphere, of
course, might appear superior to either. However,
the fabrication complexity is a significant draw-
back. My personal preference is the cylinder. The
axis can be the location of interconnections as well
as the pivot for moving aside the adjacent parts
of maintenance. The principal advantage is in
uniform interconnection lengths with quite prac-
tical fabrication methods.

How to succeed . . .

I suppose the picture of computing is of a topsy-
turvy growth obeying laws of a commercial “nat-
ural” selection. This could be entirely accurate
considering how fast it has grown. Things started
out in a scholarly vein, but the rush of commerce
hasn’t allowed much time to think where we're
going. In fact, the essential organization of com-
puters hasn’t changed at all. The real differences
are in the fringe “special effect” operations and
the internal methods, which are hidden except for
their effect on performance. Even the peripheral
systems are quite similar to each other.

. . . without being trying

In my mind, the greatest potential for improvement
is with the internal methods (if this isn’t already
clear), at the risk of loss of fringe operations. The
work to be done is really engineering work, pure
and simple. As a matter of fact, that’s what the
results should also be — pure and simple. It’s time
to set about developing new wiring schemes and
new packaging schemes that really fit together.
The best of what has been done should be the
guide. Most of the time, the best isn’t very spec-
tacular or clever; it’s just the best. Physical volumes
won’t reduce as quickly as we’'d like; but they will
reduce some. Building blocks won’t be very flex-
ible; but they can be made neat and tidy. Trans-
missions of signals won't exceed the speed of light;
but sometimes delays are useful. The direction is
clear and we’d best get about it, before our ele-
phant stops growing.
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MACHINE-MAN SIMULATION

.. .But it's a little weak on program documentation. "
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LEGAL RESEARCH BY COMPUTER

Law Research Service, Inc.,
New York, N.Y., an electronic law
retrieval service, turns the chore
of clerical research over to a
computer, Sperry Rand's Univac III.
Attorneys will now be more free to
devote time to the actual analysis,
evaluation and solution of client
problems. The computer, programmed
with a vast library of case refer~
ences, tests the relevance of
cases to a research problem at the
rate of 120,000 per minute, The
computer's speed and accuracy make
it possible for Law Research Serv-
ice, Inc. to mail full prints of
relevant cases to an attorney
within 24 hours after receipt of
his query. The same research
could take a lawyer a week or
more in a law library.

To use this electronic method
of legal research, an attorney
calls or writes Law Research
Service, Inc. and makes his query;
a Law Research editor punches the
inquiry onto a.card for processing
in the computer. Relevant cases
are checked for prior history and
their current status is determined,
A staff of legal specialists at
Law Research Service then further
revicws the computer results with
leading authorities -- also pro-
duced by the computer -- for rele-
vance and authenticity, Verified
cases arce printed in full by a
high speed printer, After being
collated with the original inquiry,
they are mailed to the attorney
within 24 hours of receipt.

While the Law Research com-
puter is currently programmed with

L
NEW APPLICATIONS
I

cases relevant to New York legal
questions, the firm is in the pro-
cess of extending its operations
through direct service and fran-
chising to other states. Its
arrangement with Sperry Rand is
for use of the Univac III for all
law retrieval work in the United
States and Puerto Rico.

A recent prediction by Los
Angeles attorney Reed C. Lawlor
includes the observation that....
"Computers may bring about improve-
ments in the administration of
justice that men unaided by com-
puters would never have been
able to attain."”

(For more information, circle 26
on the Readers Service Card,)

CONTROLLED STUDY OF
EVOKED BRAIN-WAVE RESPONSES

At Honeywell's Military Prod-
ucts Group Research Department,
Orange, Conn,, an experiment is
now underway designed to determine
whether brain wave responses evoked
by specific stimuli are reliable
indicators of the human brain's
overall state or condition at any
given time.

The one mechanical ingredient
of the brain wave studies is a
standard Computer of Average
Transients (CAT 400B) manufactured
by Mnemotron, Division of Technical
Measurement Corp., Pearl River,
N.Y. Volunteer subjects with elec-
trodes fastened to their heads are
placed in a metal room to shield
them from outside electrical in-

_terference and from extraneous
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stimuli such as noise, lights, and
vibrations. The computer then re-

ceives and analyzes the subjects'

responses to rigidly controlled
events presented to them by ex-
perimenters outside the chamber,

The specific objective of the
present experiment is to learn
whether the brain's reaction to
one type of continuous sensory
stimulation -~ a metronome-like
clicking sound, for example -- can
show the brain's state of reaction
to the subject's overall environ-
ment. According to research sci-
entists, Dr. Donald I, Tepas, every
sensation experienced by man evokes
a response in the form of an elec-
trical "signal" in the brain, The
trick, he'says, is to distinguish
the -evoked response to a specific
stimulation from all other brain
activity.
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Isolation of evoked responses
in these studies, is being accom-
plished through a summation tech-
nique done on-line by the Computer
of Average Transients. The CAT’
both isolates and amplifies the
wanted brain "signals" evoked by
a specific stimulus by rapidly ac-
cumulating brain waves occurring
coincidentally with the stimulus
signal. Nonsynchronous waves from
from routine or unrelated brain
activity tend to cancel out, while
the synchronous brain waves add
up to an observable, measurable
signal,

(For more information, circle 70
on the Readers Service Card.)

ASTRONAUTS “FLY" GEMINE
MISSIONS IN IBM SIMULATOR

Four astronauts have "flown"
a Gemini spacecraft mock-up during
simulated descents through the
Earth's atmosphere., The'!simula-
tion runs were made at the Space
Guidance Center of the IBW Federal
Systems Division, Rockville, Md.
These were the first astronaut
check-outs of the IBM simulation
of the Gemini guidance system,
IBM has developed the Gemini
simulator computer under contract
from the McDonnell Aircraft Corp.,
prime contractor to the NASA
Manned Spacecraft Center for the
two-man Gemini spacecraft.

Seated in a mock-up space-
craft, each astronaut made several
eight-minute runs in which he
manually "guided" the vehicle from
the time it entered the Earth's
atmosphere at 400,000 feet to
50,000 feet, where the drogue
parachute is normally deployed.

In these tests, the pilots con-
trolled the spacecraft in the
manual and rate command mode., An
IBM 7090 computer -- located in
another room in the laboratory =--
was programmed to perform like a
Gemini on-board guidance computer.
The 7090 was then fed precalcu-
lated information about the aero-
dynamic forces acting on the space-
craft, the position of the desired
touchdown point, gimbal angle and
accelerometer readings such as
might come from the inertial
measuring unit, and other neces-
sary flight data.

IBM TELE-PROCESSING SYSTEM
WILL SCORE WINTER OLYMPICS
IN INNSBRUCK THIS MONTH

The data communications net-
work, developed by IBM Corporation
New York, N.Y., to score the ath-
letic competition at Innsbruck,

v

’
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Austria, site of the IXth Olympic
Winter Games, will cover a 78-
square-mile Olympics area. The
1964 Games, beginning January 29,
will cover ten times as large an
area as the 1960 Games at Squaw
Valley, Calif. Central computers
and high-speed printers, some up
to 25 miles apart, will calculate
and disseminate final standings of
more than 1300 athletes in 35
events, -- the largest Winter
Olympics ever staged. It is ex-
pected to put results of all
events in the hands of newsmen,
officials, spectators and athletes
faster than ever before in the
history of the Games,

The IBM Tele-Processing sys-
tem contains IBM 1401 and 1440
computers and remote data trans-
mission units, The system will:
(1) compile and print start lists
for each event; (2) calculate up-
to-the-minute standings for each
event as athlete rankings change
(results will be telephoned im-
mediately to all scoreboards and
the public address systems); (3)
record final results in paper tape
for immediate teletypewriter trans-
mission by news services to sub-
scribers throughout the world; and
(4) print an official certificate
for each athlete, showing his
final ranking and performance in
each competition,

Events held at widely sepa-
rated points at the same time will
be scored immediately by the sys-
tem, which is controlled by com-
puter programs containing more
than 50,000 machine instructions.
During peak periods, with six
events running at once, the system
is expected to process one
athlete's score every ten seconds.
Results of all contests in progress
will be transmitted and printed
throughout the Olympic area and
reproduced in quantity for offi-
cials and newsmen.

Operation of the entire net-
work is controlled from the IBM
data processing center in the
Innsbruck University gymnasium,
adjacent to the press center.

I
NEW CONTRACTS
-]

GERMAN WEATHER SERVICE
ORDERS CONTROL DATA 3600

Control Data International
has announced the signing of a
contract between the Control Data
G.m.b,H. at Frankfurt/Main,

Germany, a subsidiary of Control
Data Corporation, and the German
Weather Service, for a high-speed
large-scale Control Data 3600
computer system. The German
Weather Service at Offenbach/Main
near Frankfurt i§-one of the five
major centers located in the
Northern Hemisphere; the four
others are in Washington, D.C.;
Moscow, U.S.S.R.; Delhi, India;
and Tokyo, Japan. There are also
five major centers in the Southern
Hemisphere.

In acquiring this giant com-
puter, the German Weather Service
has increased its powers to make
automatic analysis and predictions
of current weather conditions and
progress in the art of weather
research, The system is scheduled

‘for installation in the Spring

of 1965,
(For more information, circle 71
on the Readers Service Card.)

AIR FORCE CONTRACT FOR
‘HYDAC’ COMPUTING SYSTEM

An Air Force contract, in ex-
cess of $600,000, has been awarded
to Electronic Associates, Inc.,
Long Branch, N.J., for the HYDAC
2400 computing system. Under the
contract, EAI will provide a fully
expanded 'hybrid' system which in-
cludes an analog computer, a unit
which provides arithmetic and
memory storage capabilities not
normally found in analog units,
and interface equipment to tie the
units together into an integrated
system, (One TR-10 desk top size
computer and two TR-48 medium size
computers are included in the
contract.)

The EAI HYDAC 2400 computer
will be used at the Air Force
Flight Test Center computer labo-
ratory at Edwards Air Force base
in studies associated with the
X-20 program, and for basic and
applied research studies in the
field of manned space vehicle
operations.

(For more information, circle 72
on the Readers Service Card.)

GULTON INDUSTRIES TO BUILD
DATA TRANSMISSION SYSTEM
FOR PROJECT APOLLO

A major contract has been
awarded to the CG Electronics
Division of Gulton Industries, Al-
buquerque, N.M., to build the data
transmission system for Project
Apollo (the nation's moon program),
The contract, in excess of $700,000,
was awarded by the Apollo Support
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Department of General Electric,
Daytona Beach, Fla,

The data transmission service
will relay electronically from the
Saturn booster system all detailed
information required by scientists
at the control center -- located
about 10 miles from the launch pad
at Cape Canaveral, Fla. The sys-
tem will not only tell the sci-
entists what is going on inside
the booster system, but will also
give them the ability to change
what's going on.

STINFO PROGRAM TO BE
STUDIED BY C-E-I-R

The Army Directorate of Tech-
nical Information, Office of the
Chief of Research and Development,
located at the Army Research Of-
fice, has awarded C-E-I-R Inc.,
Arlington, Va., a $125,919 con-
tract as part of an Army-wide
cffort to implement the scientific
and technical information (STINFO)
program. The scope of the con-
tract includes support of a survey
of all STINFO resources at Army
installations. Some of the re-
sults of the study will provide
information about the Army's
technical libraries, documenta-
tion and evaluation centers, means
of reporting scientific and tech-
nical information, and the distri-
bution of these reports.

ZIP CODE READER TO BE
DEVELOPED BY NCR

The National Cash Register
Company, Dayton, Ohio, has signed
a $508,817 two-year contract with
the United States Post Office for
the development of an optical
character reading machine to auto-
matically recognize ZIP code ad-
dresses on letter mail. For the
Post Office application, NCR will
use a "flying spot scanner" tech-
nique to read rapidly moving en-
velopes. Unlike optical scanning
cquipment developed for business
use, the ZIP code reader must not
be restricted to a single special-
ized type face.

The Post Office's Office of
Rescarch and Engineering, which is
in charge of the mechanized de-
velopment, said the reader would
have to "find" ZIP codes anywhere
from half an inch to 2% inches
from the bottom of each envelope.
Incoming destinations will number
up to 100, as determined by the
last two ZIP code digits; outgoing
destinations number a possible
1000, shown by the first three

digits. The machine must also be
able to handle letters from 3 to
6 inches high, and up to 11%
inches long and !4 inch thick.

JPL CONTRACT TO
SYSTEMS PROGRAMMING CORP.

Systems Programming Corp.,
Santa Ana, Calif., has been award-
ed a $768,000 contract by the
California Institute of Technology
Jet Propulsion Laboratory, Pasa-
dena, Calif, The contract is for
programming support to the JPL
computing center and technical
staff in their study and solution
of problems associated with plane-
tary and lunar space missions con-
ducted by JPL for the National
Aeronautics and Space Administra-
tion. The contract work will be
done at Systems Programming Cor-
poration's Pasadena office.

COMPUTER PRODUCTS INC.
AWARDED CONTRACT FOR
MARK T-50 COMPUTER

A contract for a MARK T-50
analog computer has been awarded
to Computer Products Inc,, Belmar,
N.J., by the National Aeronautics
and Space Administration, Flight
Research Center at Edwards, Calif,

The MARK T-50 is a general-
purpose, transistorized desk-top
analog computer., It is supplied
with from 10 to 50 operational
amplifiers depending upon customer
requirements, The NASA contract
calls for 32 operational ampli-
fiers, 60 coefficient-setting
potentiometers, 12 integrator net-
works, 5 multipliers and several
other components, including a high-
speed repetitive operation unit,
It will be used by NASA engineers
in conjunction with a NASA vari-
able-stability airplane to per-
form ground-based simulation,

CSC AWARDED 7 NEW CONTRACTS
TOTALING OVER $1 MILLION

Computer Sciences Corp., San
Francisco, Calif,, has been award-
ed seven new contracts for pro-
gramming services and support by
Lockheed Missiles & Space Co.,
Sununyvale, Calif. The awards are
projected to be in excess of
$1,000,000.

CS5C will provide computer
programming support for such large
scale equipment as the IBM 7090/7094
computers as part of an Automatic

Data Accumulation (ADA) system for
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Lockheed's Sunnyvale facilities.
Programming will include such tech-
niques as use of COmmon Business
Oriented Language (COBOL) .

The ADA system at Lockheed is
part of an overall management and
information control system --
essentially a communications and
retrieval system to enable produc-
tion workers at remote locations
to continuously add data bit by
bit as it is created.

-
NEW INSTALLATIONS
]

H-400 SYSTEMS FOR —

NIPPON TEL & TEL,
ALBUQUERQUE DIVISION OF ACF,
VAN CAMP SEA FOOD

The Nippon Telegraph and Tele-
phone Public Corporation of Japan
has ordered four Honeywell 400
data processing systems, valued at
about $1.7 million, from the Nippon
Electric Company., NEP is produc-
ing Honeywell computers under terms
of a licensing agreement signed
with Honeywell EDP in 1962 (see
"Computers and Automation", Sep-
tember, 1962). Included in the
order are two H-400 processors
with 3072 words of memory each;
two central processors with 2048
words each; sixteen magnetic tape
drives; four on-line high-speed
printers; one off-line high-speed
printer; and four card-reader-
punches. The four systems will
handle manual toll accounting for
approximately 1.2 million tele-
phone subscribers, including
monthly bill preparation, detailed
listings of all toll calls and
maintenance of the master file,
Nippon Telegraph and Telephone
serves about 5 million subscribers.

The Albuquerque Division of
ACF Industries, Inc., has installed
a Honeywell 400 system at the Divi-
sions' New Mexico headquarters.
The system consists of a central
processor, card reader-punch unit,
high speed printer, five magnetic
tape drives, paper tape reader,
paper tape punch, and a random ac-
cess storage unit, The Albuquerque
Division is an integrated engineer-
ing, development, and manufacturing
facility under contract to the
United States Atomic Energy
Commission,

Van Camp Sea Food Company,
Los Angeles, Calif,, will install
a Honeywell 400 EDP system early
this year., It will consist of a
central processor with 3072 words
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of memory, five magnetic tape
units, a card reader, high speed
printer and multiply/divide and
print-storage options, Initially
the computer will handle the bill-
ing, accounting and payroll appli-
cations, market analysis and also
control the canned seafood inventory.
Later, the system will perform
operations research functions,
statistical studies and fore-
casting applications,

(For more information, circle 79
on the Readers Service Card.)

FLORIDA SERVICE BUREAU
INSTALLS BURROUGHS B260

Data Processing Bureau, Inc.,
Winter Haven, Fla,, has installed
a Burroughs B260 computer., It is
getting the work done eight times
as fast as the basic punched card
equipment which it replaced. The
computer includes a B260 solid-
state central processor with a
4800-character magnetic core mem-
ory, Bl124 800-card-per-minute
reader, B304 300-card-per-minute
punch, B231 700-line-per-minute
printer, and Bl141 100-character-
per-second paper tape reader,
(For more information, circle 75
on the Readers Service Card.)

CONOCO INSTALLS
COMPUTER AUTOMATION SYSTEM

Control Data Corporation's
Industrial Group, Control Systems
Division, LaJolla, Calif., has
installed a computer automation
system for Continental 0il Company
(Conoco), Cody, Wyoming. The
system is used for remote control
of crude oil production in five
isolated Wyoming oil fields. The
Conoco electronic digital tele-
metering system is operated from
a programmable central facility
which includes an on-line computer.
Each field surveillance or control
point is connected by cable to one
of six remote satellite units lo-
cated in the oil fields., The sys-
tem maintains constant surveil-
lance over lease production and
operation of individual wells,
tank batteries, and other major
items of field equipment, and is
also used to control certain as-
pects of these operations.

(For more information, circle 76
on the Readers Service Card.)
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" NAVY WORLDWIDE OPERATIONS

TO BE CONTROLLED
BY UNIVAC 490's

Four UNIVAC 490 Real-Time sys-
tems will be used by the U.S. Navy
Bureau of Supplies and Accounts
(BUSANDA) to control a $3.5 billion
worldwide inventory of nearly one
million items., The $15 million
system, located at four inventory
control points in the Unites States,
will reduce the lead time to update
worldwide inventory from two months
to one day. Nearly $1 million in-
ventory balances will be calcu-
lated by the computers daily to
determine re-supply and re-order
points.

The four systems will be lo-
cated at the following inventory
control points: Aviation Supply
Office, Philadelphia, Pa.; Elec-
tronic Supply Office, Great Lakes;
and Ordnance Supply Office and
Ships Parts Control Center, both
at Mechanicsburg, Pa.

(For more information, circle 77
on the Readers Service Card.)

UNIVAC III's FOR
GREAT NORTHERN RAILWAY
AND U.S. MARINE CORPS

Great Northern Railway, St.
Paul, Minn., has installed a
UNIVAC III electronic computer sys-
tem in its data processing center.
The installation consists of a
central processor, eleven magnetic
tape units, a high speed card
reader, a high speed printer and
control console, The system will
be used to process stockholder
records, dividend payments and
car records. The new computer
system replaces a UNIVAC I system
which had been installed in 1957.

Three UNIVAC III computing
systems have been ordered by the
U.S. Marine Corps Supply Depart-
ment to control $1,3 billion world-
wide inventory of some quarter
million items., Three identical
one million dollar systems will be
located at Albany, Ga.; Philadel-
phia, Pa.; and Barstow, Calif.
Each of the UNIVAC III's will be
installed and operational early
this year,

(For more information, circle 78
on the Readers Service Card.)

UNIV. of CALIF. INSTALLS
GE-225 COMPUTER

A general Electric 225 general
purpose computer has been installed
at the University of California's
Los Alamos Scientific Laboratory,

Los Alamos, N.,M, The laboratory
is operated by the university for
the Atomic Energy Commission,

The G-E equipment is being
used by the scientific staff as a
peripheral processor for the lab-
oratory's larger 7094's and Stretch
computers, As a peripheral pro-
cessor, the GE-225 simultaneously
manipulates two printers, a card
reader and a card punch. It also

‘prepares input tapes, and pro-

cesses output tapes for the larger
equipment, The full complement of
computers is used for data reduc-
tion and scientific computation in
conjunction with research and de-
velopment projects in the atomic
sciences.

(For more information, circle 80
on the Readers Service Card.)

I
ORGANIZATION NEWS
I

TRW AND CONCAST IN
CONTINUOUS CASTING AGREEMENT

TRW Computer Division, Thomp~
son Ramo Wooldridge Inc., Canoga
Park, Calif., and Concast Incorp-
orated have entered into an agree-
ment wherein TRW digital control
computers will be included as an
integral part of Concast's con-
tinuous casting machines for the
metals industry. The computer
system will be programmed to de-
termine the maximum casting speed
consistent with safety and quality
considerations,

TRW will supply all necessary
computer hardware, programming,
systems engineering, and field
engineering and maintenance serv-
ices for the Concast computer
systems. The Concast systems will
be offered to all of Concast's
licensees.

CONTROL DATA ACQUIRES
BRIDGE INCORPORATED

Control Data Corporation,
Minneapolis 20, Minn., has announced
the acquisition of Bridge Incorpor-
ated, Philadelphia, Pa. The agree-
ment, subject to final audit,
covers acquisition by Control Data
of all the stock of Bridge Incorp-
orated, in return for an undis-
closed amount of Control Data
stock.

Bridge Incorporated, known for
its work in the design and manufac-
ture of peripheral equipment for
the electronic data processing
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industry, will function as a
wholly-owned subsidiary of Control
Data. Major products include card
punch and card reader systems for
sale to computer manufacturers.

.

COMPUTER SYSTEMS ACQUIRES
CONCORD CONTROL, INC.
OF BOSTON

Computer Systems, Inc,, Rich-
mond, Va., has announced the ac-
quisition of Concord Control, Inc.,
Boston, Mass. The new Boston sub-
sidiary, a 1956 outgrowth of MIT's
Servo-Mechanisms Laboratory, was
purchased from Dorsett Electronics,
Inc., Tulsa, Ohio. Concord Con-
trol, Inc., will operate as a
wholly owned subsidiary at its
present location, It has achieved
a reputation for the development
of very reliable automated systems
in machine tool control, carto-
graphy and oceanography.

|
COMPUTING CENTERS
L

MEDICAL BILLING SERVICE

U.S. National Bank of Omaha,
Omaha, Nebraska, has begun a new
service, called "Medical Billing
Service", designed to make profit-
able use of its idle computer time,
MBS provides completely automated
accounting for doctors. The cus-
tomer is not required to do his
banking with the institution,

The Bell Telephone System Data-
Phone service for machine trans-
mission of data by regular tele-
phone lines, is used to link
doctors' offices directly to the
bank's computer center, For a
small monthly fee, U.S. National
handles virtually all paperwork
and bookkeeping involved in patient
billing.

When a doctor subscribes to
MBS, his office is equipped with
a Data-Phone data set and an-IBM
1001 card reader, The doctor also
is supplied identity cards for
each patient containing the fol-
lowing information: (1) doctor
code number; (2) patient code
number with additional data iden-
tifying family members; (3) patient
name; and (4) space to record
charges for the doctor's conveni-
ence, In addition, a file of
cards is supplied containing com-
plete information on medical
services rendered by the doctor.

school juniors and seniors.

A nurse or receptionist, at
her convenience each day, dials the
computer center,  Upon receipt of
the audio signal, she first in-
serts the patient's identity card
into the reader, When this is
transmitted, she inserts the ap-
propriate service card for the
treatment given, and using the
keys on the reader she then reg-
isters the charge (or payment).

At the bank, unattended data set
receivers are activated automatic-
ally, feeding the incoming data to
a keypunch machine which produces
exact card duplication of trans-
mitted information. The cards are
fed into the bank's GE-225 computer
system for final processing. Bills
are then prepared and returned to
the doctor for mailing or mailed
directly by the bank as preferred.
(There is no identification of the
bank on patient statements.) .

MBS provides four basic docu-
ments: (1) Patient Statement,
sent daily or monthly as requested
by the doctor; (2) Medical Service
Daily Listing, a complete record
of all transactions, supplied
daily; (3) Aged Accounts Receiv-
able Statement, showing accounts
at 30, 60 and 90-day periods, plus
current balance on each, supplied
monthly; and (1) Medical Services
Analysis Listing, a summary of
specific services rendered and re-
lated charges, supplied on a month-
ly basis (more frequently if
requested),

(For more information, circle 27
on the Readers Service Card.)

|
EDUCATION NEWS
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NCR GIVES COMPUTER CLASSES
FOR AREA HIGH SCHOOL STUDENTS

National Cash Register Com-
pany, Dayton, Ohio, is giving a
course in computer programming,
for the second consecutive year,
for some 219 Dayton-area high
These
students, selected from 664 appli-
cants, spend Saturday mornings
learning electronic data processing,
Three study. groups have been org-
anized to accommodate the large
number of students,

This year the study program
will use basic algebra to program
an NCR 315 computer for solving
complex mathematical problems,
Dayton Power and Light Company will
assist in the educational program
by permitting the students to op-
erate D.P.& L's 315 system to
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check programs and solve test
problems.

NCR said the computer course
is designed to acquaint the stud-
ents with electronic data process-
ing as a carecer and to interest
them in developing such skills at
the university level. The course
is given to the students without
charge; instruction is by members
of NCR's computer staff who are
volunteering their services.

(For more information, circle 33
on the Readers Service Card.)

WESTERN RESERVE UNIVERSITY
TO OFFER NEW TYPE COURSE

Western Reserve University,
School of Library Science, Cleve-
land, Ohio, will offer a new type
of course in the spring semester,
1964, entitled "Automation of
Library Processes and Procedures",
This course is planned to survey
and evaluate the possible uses of
data processing equipment within
the traditional library functions
-- administration, acquisitions,
catalog production, circulation,
intercommunication, etc. Punch
cards, computers, microrecords,
photography, and visuals are dis-
cussed; comparative costs are con-
sidered; current library installa-
tions are reviewed,

(For more information, circle 31
on the Readers Service Card.)

UNIVERSITY OF MINNESOTA
USES COMPUTER IN CLASSROOM

A Univac 80 computer system is
being used at the University of
Minnesota, School of Business Ad-
ministration, Minneapolis, Minn.,
for educational and research
purposes.,

A class in quantitative analy-
sis, "Introduction to Electronic
Computers", provides a basic under-
standing of computers., Four areas
covered in the course are: (1)
basic ideas of computer programming
and computer operation; (2) symbolic
and machine language programming
using the Univac 80 as an example;
(3) macro-instruction programming
using Fortran; and (4) new and
projected developments in computers,
(For more information, circle 32
on the Readers Service Card.)
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THE COMPATIBLES-400

General Electric Company's
Computer Department, Phoenix,
Ariz,, have announced a new family
of four business data-processing
systems, known as the Compatibles-
400, The computers are the GE-425
435, 455 and 465. They provide a
choice of capacities and speeds.
The latter two also have floating-
point capability, for scientific
applications.

The family of computers is
"upward-compatible”, so that users
can move to a larger, more power-
ful 400 system with no additional
investment in programming and
peripherals or in retraining costs.
Each successive central processor
provides 80 per cent greater pro-
cessor performance,

The GE-425 has a memory ac-
cess equivalent to 1.28 micro-
seconds per character, The GE-435
has an access equivalent to .68
microseconds per character. The
GE-455 has a 2-microseconds-per-
word memory access, and the GE-465
a l-microsecond-per-word access.
The latter two have an optional
thin-film memory available, oper-
ating at 1/2 microsecond per word.

Development of hardware, soft-
ware and operating systems was
carried on simultaneously by a team
of users, programmers and engineers,
to provide a complete package.

(For more information, circle 33
on the Readers Service Card,)

HONEYWELL EDP ENTERS-
SMALL COMPUTER MARKET
WITH HONEYWELL 200

The Honeywell 200 computer is
the first small computer intro-
duced by Honeywell Electronic Data
Processing, Wellesley Hills, Mass,
It is a low-cost business computer,
with speed and performance char-
acteristics comparable to much
larger systems, The new system
can be run by a single operator.
It is easily installed in small
office spaces without costly and
elaborate site preparation,

Internal operating speed is
up to six times greater than other
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small computers. A single memory
cycle takes only two microseconds.
A fast control, or "scratch-pad"
memory can perform a single opera-
tion in 500 nanoseconds (billionths
of a second) .

The computer has the ability
to do four separate tasks simul-
taneously, Through the use of a
traffic control unit, the computer
can, for example, perform process-
ing operations, high-speed print-
ing, card punching, and magnetic
tape-to-magnetic tape data trans-
fers, all at the same time., A
wide variety of peripheral units
permits operational flexibility.

An automatic program conver-
sion package, named "Liberator,"
permits quick and simple transla-
tion of 1401, 1440 and 1460 pro-
grams to H-200 programs. Half-
inch tape drives, standard with
the competitive systems, are avail-
able with the H-200 in six models.
Three models of three-quarter inch
drives are also available, pro-
viding data compability with exist-
ing Honeywell systems.

The basic software system for
the H-200 is called Easycoder, a
comprehensive and easily-learned
programming package which permits
rapid application by inexperienced
users. In addition to Easycoder,
other software aids include a THOR
tape handling option routine, off-
line conversion packages, Tabsim
(a tabulating equipment simulator),
and a COBOL '61 compiler and a
Fortran II scientific compiler,

The Honeywell 200 will be
marketed to new computer users, as
a satellite system for large com-
puters, and as a replacement for
existing small machines. Deliver-
ies of the system will begin in
July 1964, 1Initial production
models will begin a nationwide
tour in March.

(For more information, circle 34
on the Readers Service Card.)

TRW-133 TACTICAL
MILITARY COMPUTER

TRW's Computer Division, Re-
dondo Beach, Calif., has announced
a new medium-size tactical military
computer , the TRW-133 -- an ad-
vanced version of the TRW-130
(AN/UYK-1) model,

This new stored logic digital
system has a read-write cycle of

two microseconds. "It operates-in
parallel by 15-bit word elements,
Word length is variable in multiples
of 15 bits; i.e. 15, 30, 45, etc.
Over 8200 instruction combinations
are possible, affording users

great flexibility in devising

tailor-made commands for special
problems., -The TRW-133 performs

additions in 4 microseconds, and
multiplications and division in

19 microseconds.

The TRW-133 is compatible
with the input-output devices of
either the Navy Tactical Data Sys-
tem (NTDS) or the Mobil Opcon
system, Data can be accepted from
external devices at the rate of
1.25 megabits per second or, with
optional high speed equipment, at
7.5 megabits per second. Provision
is made for multi-level automatic
interrupts, with a six microsecond
reaction time. A full line of
peripheral equipment is available,

An extensive library of pro-
grams is already available, since
it is program-compatible with the
TRW-130 (AN/UYK-1) computer.

Five TRW-133's are now on
order; the first of these, a pro-
totype model, has been built and
is in the checkout stage.

(For more information, circle 36
on the Readers Service Card.)
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Data Transmitters
and A/D Converters

MODEL KD-5040
DATA TRANSMITTER

ITT Corp., Kellogg Communica-
tions Systems Division, Chicago,
Il1., has developed a solid-state
data transmitter using printed
circuits. The model KD-5040 de-
vice was developed for command
and control systems,

The transmitter scans input
storage units for completed mess-
ages, and, on locating a loaded
unit, locks on it and selects a
transmission channel for the in-
formation. It inserts various
data into the header of the mess-
age and sequentially inserts con-
trol data in appropriate locations
in the message.

The device includes a parallel-
to~-serial converter, a vertical-
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parity detector, and a horizontal-
parity generator. Operating and
fault indicators are combined with
internal fault-isolation circuits
to make the model KD-5040 highly
reliable,

(For more information, circle 37
on the Readers Service Card.)

SHORT-WAVE
VOICE TRANSMISSION
IN DIGITAL FORM

A high-speed data system has
.wen developed, which will make
possible short-wave transmission
of high-quality voice communica-
tions in the form of digits when
used with "speech scrambling"
equipment. The new 27A Duobinary-
Datatel® was developed by Lenkurt
Electric Co., Inc., a subsidiary
of GTEE, New York, N.Y. The sys-
tem uses a new advance in data-
coding techniques to transmit
digital signals at 2400 "bits" of
information per second, This is

twice the traditional digital
transmission rate over short-wave
or high-frequency radio.

-~ Lenkurt Electric engi-
neer James Stuehler is
shown performing align-
ment test on the 27A trans-
mitter, without dust covers
during a final system check.
A receiver rack is located
at right,

The 27A system takes advantage
of ¢xisting speech scrambling de-
vices; these convert the voice into
digits, code the digits for secur-
ity purposes at the transmitter,
then decode and reconvert the
digits into a voice form at the
recciver, A duobinary coding
technique doubles the information-
carrying capacity of a typical
2100-bit-per-second high-frequency
radio circuit with very little
loss in quality. Also, the com-
plex circuitry of other types of

high-speed systems is not required,
(For more information, circle 35
on the Readers Service Card.)

Data Collection
L]

IBM 7700
DATA ACQUISITION SYSTEM

The new IBM 7700 data acquis-
ition system can collect facts
from 32 sources simultaneously,
process them and transmit results
to as many as 16 remote printers,
display units or plot boards. It
was developed by IBM Corp., Data
Processing Division, White Plains,
N.Y., to handle the huge amounts
of data encountered in activities
such as space flight, jet engine
testing and monitoring industrial
processes, Information may orig-
inate in a wide variety of en-
vironments; it may be brought into
the 7700 by varied means of commun-
ications. The system can make use
of both IBM and customer-furnished
terminals and recording devices.

A multiplexor to which 48
communications subchannels may be
attached is included within the
central processing unit of the
IBM 7700. The multiplexor con-
trols the receipt and transfer of
data between the processing unit
and all remote devices. Collec-
tively, these 48 subchannels can
handle up to 9 million bits of
information a second, The 7700
has a 2.0 microsecond memory
cycle time.

The 7700 system includes a
central processing unit which com-
bines an arithmetic and control
unit; 16,384 words of core storage
(expandable to 49,192 words); and
overlapped channels. Each word
in core storage consists of 19
bits -- 18 of which are used to
record data, while the 19th is a
check bit.

First customer deliveries are
scheduled for the third quarter of
1964 .

(For more information, circle 39
on the Readers Service Card.)
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TWO CPM PROGRAMS FOR
IBM 1400 SERIES COMPUTERS

The Associated Data Process-
ing Company, Carteret, N.J., has
developed Critical Path Method
(CPM) and CPM-Time-Cost Optimiza-
tion programs for the IBM 1401,
1410 and 1460 computers. These
programs, in contrast to previous
multi-pass card programs, are
single pass. They include exten-
sive error detection features and
are considered to be the fastest
in their class. The programs are
written for a 16K machine with
on-line card-reader-punch and
printer with three tape drives, and
are designed to process small and
medium sized networks up to 600
events (with modifications up to
2000) ,

(For more information, circle 40
on the Readers Service Card.)

CULP I

Computer Usage Company, Inc.,
New York, N.Y,, announces the de-
velopment of a list processing
system for the IBM 1401. The Com-
puter Usage List Processor (CULP I)
permits a wide range of special
applications to be run on a 1401,
CULP I programs may mix 1401 in-
structions, list-manipulating
instructions, and list executions.
The programmer writes his list-
processing commands as 1401 Auto-
coder macro instructions. (Some
knowledge of 1401 programming in
Autocoder is a prerequisite to
CULP programming.) The system is
recommended for heuristic programs,
recursive use of subroutines,
manipulation of highly structured
data, etc.
(For more information, circle 41
on the Readers Service Card.)

COMPUTER PROGRAMS FOR BANKS

General Electric's Computer
Department, Phoenix, Ariz,, has
developed a package of computer
programs which permits banks to
automate paperwork five times
faster than with conventional
"tailor-made" routines., Known as
BANKPAC, the new library of pro-

-grams is designed for medium-size
banks preparing for computer use,
The library of programs handles
Demand Deposit, Installment Loan,
Savings Transit and Personal Trust.
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A ‘basic~hardware configura=
tion for BANKPAC automation con-
sists of a central processor with
8192 words of core memory, one
document handler, card reader,
printer, four magnetic tapes, and
such special provisions as "three-
way compare”, BCD package and
special index groups.

BANKPAC is available free-of-
charge to all users of General
Electric computers and customers
of Information Processing Centers,
(For more information, circle 42
on the Readers Service Card.)

COMPUTER PROGRAM FOR
BUSINESS PLANNING

STATUS, a computerized eco=-
nomic yard stick for the business
community, has been introduced
by the ITT Data Processing Center
of Paramus, N,J. CGITT/DPC is a
part of International Telephone
and Telegraph Corporation,)

The computer program package
applies the statistical techniques
time-series analysis and regression
analysis to compare the data of a
particular business organization
against a massive data store com-
piled by the manufacturer.

The STATUS computer program
checks the figures of the client
company with all the economic in-
dicators in the data store (con-
stantly updated) and selects
several of the most meaningful
statistics which relate to the
company's activities. Statistics
are national, international and
industry-wide. Based on these
results, the management of the
company can make plans for future
activities with greater soundness.
(For more information, circle 43
on the Readers Service Card.)

Memories
R

“READ ONLY” MEMORY SYSTEM
BY FABRI-TEK

A new approach to fixed or
"read only" data storage has been
introduced by Fabri-Tek, Incorpor-
ated, Amery, Wisc. The system,
called PERMACARD, uses the prin-
ciple of current loops on a plug-
gable printed circuit word line
array to store digital data,

These economical memory elements
are planes capable of storing 64
words. They are mass produced in
a neutral or unwritten state ready
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for information loading. Informa-
tion is loaded by altering the
word line current paths manually
or with automated machinery
i

Present system cycle time is
1 microsecond with an access time

of 0.5 microseconds. Modes of
access are random, read-only non~
destructive readout, and parallel
readout .

A typical PERMACARD system
has 1024 words by 26 bits and has
the optional features of: output
data registers, output coax or
twisted pair drivers, address
parity check, data parity check,
and self-exerciser.

(For more information, circle 45
on the Readers Service Card.)

SEMS-IR CORE MEMORY

Electronic Memories, Inc.,
Hawthorne, Calif., has announced
a new severe environment core
memory, the SEMS-IR. This is a
militarized, high-density, random
access core memory capable of a
4.5 microsecond read/write time,

while operating over a temperature
range of -55° to +100°C. The mem-
ory contains 4096 words up to 32
bits in length., It is 350=-cubic
inches and uses welded magnetic
modules in a plug-in configuration

for easy field maintenance,
(For more information, circle 44
on the Readers Service Card.)

Input-Output
L

HIGH SPEED PERFORATOR

Tally Corporation, Seattle,
Wash., has announced a high speed
perforator capable of punching
paper, foil, or Mylar tape at a
rate of 150 characters per second.
Known as the Model P-150, the new
perforator has.asynchornous opera-
tion, bi-directional tape handling,
and pin sense error checking.

The perforators can receive
drive pulses at any rate up to

their maximum speed, Bi-direction-
al tape handling with a remotely
controlled backup speed of 25 cps
simplifies error corrections,
Timing of parity checking allows
the perforator to stop on an
erroneous character so that it
can be corrected. The unit ac-
cepts 5, 6, 7 or 8 channels of
data.

(For more information, circle 47
on the Readers Service Card.)

S§-C 4020 COMPUTER RECORDER

An advanced S-C 4020 Computer
Recorder, compatible with high
density tape readers and equipped
with a new "quick-look” option, is
being made by General Dynamics/
Electronics, San Diego, Calif.

The S-C 4020 accepts information
from large-scale digital computers
and translates the data into alpha-
numeric printing, curves, charts
and drawings which are recorded on
microfilm and paper in seconds.
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The "quick-look" option in-
volves a compact automatic devel-
oper together with a mechanical
paper-cutting and stacking unit.
The operator can check selected
pages of a program in less than
one second. After the operator
has produced some "quick-look"
paper copies for program evalua-
tion, the:entire program may be
run through the normal developing
cycle, where high-quality pages
are printed for use in report
distribution.

(For more information, circle 46
on the Readers Service Card.)
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TAPE CLEANER
REDUCES ERROR ON
MAGNETIC TAPE

Cybetronics, Inc., Waltham,
Mass., has announced a new mag-
netic tape cleaner that safeguards
instrumentation data both during
the initial recording and subse-
quent playback., The tape cleaner
model E-3, using a mechanical dry
cleaning process, eliminates vir-
tually all "dropout" causing
particles from magnetic tape.

The device operates by pass-
ing the tape over a tungsten car-
bide scraping blade that has been
properly positioned for rake angle
and tape tension., This blade
skims off the high spots or nod-
ules that adhere to the surface of
the tape as well as loosening
particles of dirt or oxide that
are lightly adhered to the primary

- oxide surface, The tape is then
passed through several wiping
stations employing silicon-treated
tissue that not only wipes both
sides of the tape, but also re-
duces the static charge on the
magnetic tape, The result is a
smooth, prime recording medium,

The tolerances on the tape
cleaner top plate are held to the
same limits as those employed on
precision magnetic-tape transports
in order to insure extremely pre-
cise tape stacking and no damage
to tape edges.

(For more information, circle 51
on the Readers Service Card.)

R
BUSINESS NEWS

AMPEX HITS
SALES, EARNING RECORD

Ampex Corp. reports record
first half sales, earnings and
incoming orders in the six months
ended October 31, 1963.

Sales for the first half of
fiscal 1964 totaled $48,217,000,
up 12 per cent from $43,120,000 in
the first half last year. Net
earnings after taxes were $2,205,-
000, compared with $2,169,000, or
28 cents per share on 7,799,407
shares.

Incoming orders for the half
year were $50,175,000, up slightly
from $49,886,000 in the first half
last year, Backlog of orders at
the end of the second quarter was
$37,002,000, up 4 per cent from
$35,544,000 last year.

PACKARD BELL REPORTS
$1.2 MILLION NET INCOME

Packard Bell Electronics has
reported "a return to profitable
operations” with a net income of
$1.2 million, for fiscal year 1963,
ended September 30, This compares
with a loss of $1.4 million in
1962,

Sales of $49.4 million close-
ly approached last year's record-
breaking $49.6 million, despite
the sale of one division, the
Bellwood Division, a door manu-
facturer.

President Robert Bell stated
that Packard Bell's PB250 digital
computer was purchased for many
diverse applications during the
year, including the monitoring of
human responses during Army Medi-
cal Corps sleep studies. "Our new
and advanced general purpose com-
puter, the PB440, has been an-
nounced and exhibited to select
customers and firm orders have
been received,” he said, "We will
be delivering the first units in
January, 1964.,"

DATA PRODUCTS INCREASES SALES
OVER FOUR TIMES IN SIX MONTHS

Data Products Corp., has re-
ported net sales of $3,150,722 for
the six month period ended Septem-
ber 28, compared to $761,867 for
the same 1962 period. Net income
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for the period was $254,373, com-
pared to a loss of $811,888 for
the same period in 1962,

President Erwin Tomash said

.that figures for last year's oper-

ations were abnormally poor due to
low initial shipments and to high
start-up and other non-recurring
costs, IHe also mentioned that an
office of the firm was opened in
Fribourg, Switzerland to service
European customers of Data Products
and its subsidiary, Informatics.

ITT SETS RECORD HIGHS
FIRST NINE MONTHS, 1963

Record highs in sales and
revenues, and net income were es-
tablished during first nine months
of 1963 by ITT, Harold S. Geneen,
president, reported.

Net income for the nine-months
period of 1963 grew to $33,513,737,
compared with 1962 figures of
$29,363,643.

Sales and revenues for the
first nine months of 1963 increased
to $914,862,420, compared with
$825,613,600 a year earlier.

Orders on hand at September
30, were approximately $835,000,-
000, compared with $788,000,000 a
year ago.

C-E-I-R
HAS PROFITABLE SIX MONTHS

A return to protitable opera-
tions in the second half of fiscal
1963 and record sales of $18,007,-
916 for the entire year have been
reported by C-E-I-R, Inc,

C-E-I-R, Inc. reported that
net profit in the second half was
$277,735, compared with a first
half loss of $2,136,272. Total
loss for the year was $1,858,537,
which includes $1,225,476 in spe-
cial non-recurring charges plus
another $432,000 in extraordinary

“costs during the first six months,

all incurred in connection with
past expansion and an "arduous and
costly" program to streamline the
company and improve its financial
position,

Despite elimination of several
revenue producing, but unprofitable,
operations, total 1963 sales of
$18,007,916 were up six per cent
over sales of $16,989,900 during
fiscal 1962, a C-E-I-R spokesman
said.
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MONTHLY COMPUTER CENSUS

]
§

computer census monthly, so that it will serve as a
"box-score” of progress for readers interested in fol-
lowing the growth of the American computer industry.

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

Most of the figures are verified by.the respec-
tive manufacturers. In cases where this is not so,
estimates are made based upon information in the ref-
erence files of COMPUTERS AND AUTOMATION. The figures
are then reviewed by a group of computer industry
cognoscenti.

To aid our readers in keeping up with this mush-
rooming activity, the editors of COMPUTERS AND AUTO-
MATION present this monthly report on the number of
American-made general purpose computers installed or
on order as of the preceding month. We update this

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

AS OF DECEMBER 20, 1963

|
?

NUMBER OF
NAME OF NAME OF SOLID AVERAGE MONTHLY DATE OF FIRST NUMBER OF UNFILLED
MANUFACTURER COMPUTER STATE? RENTAL INSTALLATION INSTALLATIONS ORDERS
Addressograph-Multigraph
Corporation EDP 900 system Y $7500 2/61 20 9
Aavanced Scientific
Instruments ASI 210 Y $2850 4/62 11 2
ASI 2100 Y $3000 12/63 1 3
Autonetics RECOMP II Y $2495 11/58 98 X
RECOMP IIX Y $1495 6/61 26 X
Burroughs 205 N $4600 1/54 67 X
220 N $14,000 10/58 47 X
E101-103 N $875 1/56 135 X
B250 Y $4200 11/61 36 10
B260 Y $3750 11/62 60 60
B270 Y $7000 7/62 54 45
B280 Y $6500 7/62 78 55
B5000 Y $16,200 3/63 22 11
Clary DE-60/DE-60M Y $525 2/60 131 6
Computer Control Co. DDP~19 Y $2800 . 6/61 3 X
DDP-24 Y $2750 5/63 4 35
SPEC Y $800 5/60 10 0
Control Data Corporation G-15 N $1000 7/55 280 X
G-20 Y $15,500 4/61 26 1
160/160A Y $1750/$3000 5/60 & 7/61 330 14
924/924A Y $11,000 8/61 20 9
1604/1604A Y $35,000 1/60 52 2
3600 Y $52,000 6/63 9 4
) 3200 Y ~$9000 5/64 0 8
| = 6600 Y $150,000 2/64 0 2
i Digital Equipment Corp. PDP-1 Y Sold only 11/60 45 7
‘ about $120,000
PDP-4 Y Sold only 8/62 19 10
| about $60,000 :
} PDP-5 Y Sold only 9/63 4 12
; about $25,000
! PDP-6 Y Sold only 7/64 0 1
! about $300,000
! Ethronics, Inc. ALWAC IIIE N $1820 2/54 30 X
Friden 6010 Y $650 6/63 11 35
General Electric 210 Y $16,000 7/59 71 5
215 Y $5500 11/63 8 20
225 Y $7000 1/61 170 55
235 Y $10,900 12/63 1 10
425 Y $6500 7/64 0 12
435 Y $12,000 11/ 64 0 2
455 Y $18,000 6/65 0 0
- 465 Y $24,000 6/65 0 0
General Precision LGP-21 Y $725 12/62 68 40
LGP-30 semi $1300 9/56 460 6
L-3000 Y $45,000 1/60 1 0
RPC-4000 Y $1875 1/61 100 3
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NAME OF NAME OF SOLID AVERAGE MONTHLY DATE OF FIRST NUMBER OF UNFILLED
MANUFACTURER COMPUTER STATE? RENTAL INSTALLATION  INSTALLATIONS ORDERS
Honeywell Electronic Data .
Processing H~200 Y $3500 7/64 0 210
H-290 Y $3000 8/61 8 X
H-610 Y $3500 9/63 2 6
H-400 Y $5000 12/61 78 41
H-800 Y $22,000 12/60 55 8
H-1400 Y $14,000 3/64 0 10
H-1800 Y $30,000 up 1/64 0 8
DATAmatic 1000 N 12/57 5 X
H-W Electronics, Inc. HW-15K Y $490 6/63 1 3
IBM 305 N $3600 12/57 610 "X
650~-card N $4000 11/54 470 X
650-RAMAC N $9000 11/54 110 X
1401 Y $3500 9/60 6200 1400
1410 Y $12,000 11/61 252 245
1440 Y $1800 4/63 360 2900
1460 Y $9800 10/63 110 340
1620 Y $2000 9/60 1350 110
701 N $5000 4/53 2 X
7010 Y $19,175 10/ 63 6 28
702 N $6900 2/55 2 X
7030 Y $160,000 5/61 7 1
704 N $32,000 12/55 61 X
7040 Y $14,000 6/63 19 70
7044 Y $26,000 6/63 12 15
705 N $30,000 11/55 112 X
7070, 2, 4 Y $24,000 3/60 450 120
7080 Y $55,000 8/61 64 29
709 N $40,000 8/58 15 X
7090 Y $64,000 11/59 250 20
7094 Y $70,000 9/62 86 120
7094 1I Y $76,000 4/64 0 80
Information Systems, Inc. ISI-609 Y $4000 2/58 19 1
ITT 7300 ADX Y 525,000 7/62 7 3
Monroe Calculating Machine Co. Monrobot IX N Sold only - 3/58 180 2
$5600
Monrobot XI Y $700 12/60 329 184
National Cash Register Co. NCR - 304 Y $14,000 1/60 27 0
- 310 Y $2000 5/61 42 35
- 315 Y $8500 5/62 132 120
- 390 Y $1850 5/61 485 220
Packard Bell PB 250 Y $1200 12/60 148 9
PB 440 Y $3500 1/64 0 10
Philco 1000 Y $7010 6/63 9 13
2000-212 Y $52,000 1/63 6 7
-210, 211 Y $40,.000 10/58 18 8
Radio Corp. of America Bizmac N -/56 4 X
RCA 301 Y $6000 2/61 370 166
RCA 3301 Y $15,000 7/64 (0] 6
RCA 501 Y $15,000 6/59 90 10
RCA 601 Y $35,000 11/62 3 3
Scientific Data Systems Inc. SDS-910 Y $2000 8/62 36 17
SDS-920 Y $2700 9/62 28 13
SDS-930 Y $4000 4/64 0 3
SDS-9300 Y $7000 4/64 0 2
Thompson Ramo Wooldridge,Inc TRW-230 Y $2680 8/63 10 8
RW-300 Y $6000 3/59 36 2
TRW-330 Y $5000 12/60 12 17
TRW-340 Y $6000 12/63 1. 4.
TRW-530 Y $6000 8/61 21 5
UNIVAC I &1II N $25,000 3/51 & 11/57 40 X
Solid-State II Y $8500 9/62 33 9
I11 Y $20,000 8/62 38 90
File Computers N $15,000 8/56 52 X
Solid-State 80,
90, & Step Y $8000 8/58 380 12
490 Y $26,000 12/61 21 21
1004 Y $1500 2/63 650 1820
1050 Y $7200 9/63 8 180
1100 Series (ex-
cept 1107) N $35,000 12/50 20 X
1107 Y $45,000 10/62 12 11
LARC Y $135,000 5/60 2 X
X — no longer in production TOTALS 16,482 9264
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Check these four “Information Companions” from SPARTAN:

AN APPROACH TO
MACHINE INTELLIGENCE

By MICHAEL J. PEDELTY
Research Scientist, ADAPTRONICS, Inc.

This boox provides a fundamental treatment of the problem of intelligent action, whether human or mechanical.
It places special emphasis on the limitations imposed by the ¢ ication channels to and from the environment.
The intelligent machine is viewed as a regulator of some dynamic process, to be controlled within the limits im-
posed by a goal structure. The way in which a machine may modify its goal structure is also treated.

The emphasis is on principles rather than specific devices, but the section on neuromines gives the main
characteristics of some of the more common artificial “neurons”, contrasted with the real thing.

CONTENTS

Introduction. Orientation. Properties of an Intelligent
Machine. Deductive Systems and the Predicate Calcu-
us. Goals and Goal Manipulating Mechanisms,
Machine-Environment Interaction. The Information
Interface. The Level of Awareness,” Importance of
Intelligent Machine Design. Synopsis of Basic Con-
cepts. Cybernetic Principles of Stability and Control,
The Observation Channel, Information Theory and
the Observation Channel. The Action Channel. The
Concept of: Parameterization. Some Properties the

Real Neuron. Synopsis' of Neuromimes for Logic
Devices. Probability State Variable Devices and Other
Sophisticated Building Blocks. Organization in the *
Time Domain, Circuits. Synthesis of Reliable Circuits
from Unreliable Components. Appendix: Set Theory.
Lattice Theory. Partitions. Ordered Sets and Lattices.
Definitions. A Condition to Insure That Two Ideals

Have No Point s in Common Other Than s — ¢,
The Selection of Identifiers. Physical and Functional
Realizability. Noise. Need for Inhibition.

€@222 pages
6x9
illus., $6.00

244 pagesmp
6x9
illus., $7.50

INFORMATION HANDLING
FIRST PRINCIPLES

PAUL W. HOWERTON, General Editor
Vice President, INFORMATION FOR INDUSTRY, Inc.

This and the volume immediately below comprise a highly informative and useful library of information-handling
principles and techniques. The editors of the nine papers in Vol. I made only one specification of their contributors
-—express your ideas so that the beginner can be instructed while the veteran documentalist can be stimulated to
solve new problems.

VISTAS IN
INFORMATION HANDLING

PAUL W. HOWERTON and DAVID C. WEEKS, Editors
INFORMATION FOR INDUSTRY, Inc.

Vol. 11, subtitled ‘“The Augmentation of Man’s Intellect by Machine,” presents ten papers by specialists on such
topics as associative memory, models for structural analysis of natural language, empirical results of language
data processing, and the development of critical scientific data, the integration of engineering data processing with
the automatization of design. The editors aim at “extending the frontiers of present operative experience while
maintaining a pragmatic balance between concept and reality.”
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SPARTAN BOOKS, Inc.

INFORMATION SYSTEMS
WORKSHOP

THE DESIGNER'S RESPONSIBILITY
AND HIS METHODOLOGY
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1962 CONFERENCE OF THE AMERICAN DOCUMENTATION INSTITUTE
and the UNIVERSITY OF CALIFORNIA (Los Angeles)
at ARROWHEAD CONFERENCE CENTER

CONTENTS

Workshop Attendees and Their Backgrounds
Introduction to Workshop, by R. M. Hayes
Review of the Methodology, by C. P. Bourne
Determining User Requirements, by H. Borko
Determination of User Needs, by S. Herner
Getting to Know the User, by J. Becker

Maneting Operational Requirements, by J.
Morison .

301 North Charles Street

Circle No. 11 on Readers Service Card

8. Behavioral Factors in Information Systems,
y J. Postley

9. The Designer’s Tools, by V. D. Black

10. Criteria for the Organs of Information Sys-
tems, by R. A. Fairthorne

11. A System for Systems Design, by Claire K.
Schultz

12. Automatic Analysis and Synthesis, by G.
Arnovick

13. Equipment Specifications, by H. P. Luhn

Baltimore 1, Md.
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PROGRAMMERS AT UNIVAC ARE:
SYSTEMS PROGRAMMERS, INTEGRATED
SOFTWARE SYSTEMS PROGRAMMERS,
APPLICATIONS PROGRAMMERS, RANGE
SYSTEMS PROGRAMMERS, COMPILER
AND MACHINE LANGUAGE SPECIALISTS,
RADAR SYSTEMS PROGRAMMERS, COM-
MAND AND CONTROL PROGRAMMERS,
LIBRARY SYSTEMS PROGRAMMERS.

They work on Phase III of Nike Zeus, and on software systems relating to aircraft and missile tracking, target
discrimination, intercept programming, missile guidance, command and control systems, simulation preliminary
to hardware design, missile and aircraft flight and computer simulation for design evaluation. They are
involved with systems integration, design specifications, mechanized design, and compilers and language proc-
essors. ll M They are provided an unusual environment—a combination of job features unique in the program-
ming field. Systems programmers here work on their own machines. Development engineers have their own.
Software men have the opportunity to see that hardware design limitations are corrected. The technical content
of the work is at the edge of today’s knowledge in computer technology. All in all, the diversity of real-
time programming projects, the uncommon breadth of exposure this provides and a unique environment add
up to programming opportunity hard to match in industry today. l M The list of openings below is not
complete by far but it confirms the breadth and diversity of current in-house activity.

PROGRAMMING SUPERVISORS

‘To plan, organize and supervise programming projects, formulate tech-
niques and procedures of programming systems. BS or MS in Math or
Science with various combinations of experience in the display engineering
activitics and 5-10 years experience.

APPLICATIONS PROGRAMMERS

To define, analyze and design solutions to problems, and translate methods
developed into computer techniques. BS or MS in Math or Engineering
with 3-5 years large-scale data processing applications experience.

COMMAND AND CONTROL PROGRAMMERS

To design real-time information retrieval computer program for AF Intelli-
gence and Command Control Computer Systems. Requires BS in Math,
or Science with 3-5 years sound programming experience.

INTEGRATED PROGRAMMING SYSTEMS
Requires BS or MS in Math, Statistics or EE and 2-4 years experience in

programming large-scale digital computers. Must know generative and
operational clements and be familiar with auxiliary memory devices.

SYSTEMS PROGRAMMERS

To develop large-scale software packages. Requires BS in Math and 2 years
experience in digital computer programming including symbol manipula-
tion, input-output or basic utility routines.

RADAR SYSTEMS PROGRAMMERS

BS or MS in Math or Engincering with 2-5 years experience in systems
checkout, radar control, I/O routines, simulation, dynamic radar tests, or
executive control to work on advanced real-time systems.

LIBRARY SYSTEMS PROGRAMMERS

BS in Math or Science and 2 or more years experience in assembler-com-
piler development, simulators (computers, radar/missile), range safety,
input/output, mathematical subroutines, or exccutive control systems,

For more information about these or other openings, or to apply, send
your resume to Mr. R. K. Patterson, Employment Mgr., Dept. A-11,
Univac Division of Sperry Rand Corp., Univac Park, St. Paul 16, Minn.
An Equal Opportunity Employer,

UNIVAC

DIVISION OF SPERRY RAND CORPORATION

Circle No. 12 on Readers Service Card
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WIin .rlce Get the performance, rehablllty
and versatility you require in a
/ n m n magnetlc core memory system at S|gn1f|cant
~ savings in cost.

The Ferroxcube 52-10 Memory System provides a 10 usec cycle time,
with half cycle mode of 6 usec, and access time of 4 usec. The program- T
mer can select sequential, sequential interlace, or random access modes
of operation. Capacity ranges from 32 to 16,384 characters in various
bit lengths.-

A unique design, the Ferroxcube 52:10 combines sealed modules,
with a versatile speed range to meet a majority of specifications. Output ‘
levels and access modes can be tailored for specific requirements. !

Write for complete details on Ferroxcube general purpose memory
systems.

LOV&)—COST, GENERAL-PURPOSE MEMORIES
Y

FERROXCUBE

CORPORATION OF AMERICA

SAUGERTIES, NEW YORK ' ! oé
Circle No. 13 on Readers Service Card ‘/000
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