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What 16,384-word core memory has a complete cycle time of 1 microsecond?

There you have it: the fastest large core memory
today. The Ampex LZ. Its cycle time: 1 microsecond. Its capacity: 4096 to 16,384 words. It can
handle word lengths of 18 to 72 bits, in 2-bit increments. It can read-restore and clear-write. And it
offers twice the capability of the largest memory
previously available. Yet occupies appro~imately
half the space. Power requirements are also
reduced - by 50%. Second in a series of high-

AMPEX LZ

speed Ampex memories, the LZ is packaged in a
new tri-sectional cabinet for easier accessibility.
It's made by Ampex Computer Products Company, Culver City, California. A division of the only
company providing' recorders, tape and core
memory devices for every application: Ampex
Corporation, 934 Charter Street, Redwood City,
California. Sales and service
engineers throughout the world.
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Fastest real time .mediummsize clOmPlOJJterr
The DDP-19 Digital Data Processor handles complex
on-line engineering data faster than comparable
machines. Off-line too. Typical operation times,
including instruction, operand access times:
ADD . .
10 microseconds
MULTIPLY
39 microseconds
DIVIDE ,
66 microseconds
60 microseconds
DOUBLE PRECISION ADD
flOATING POINT - 37 BIT MANTISSA, 10 BIT EXPONENT:
ADD
220 microseconds
347 microseconds
MULTIPLY. •
MEMORY CYCLE TIME
MEMORY ACCESS TIME

5 microseconds
3 microseconds

RELIABLE. DDP-19 modules, 3C's standard. S-PACs,
have passed 800,OOOth PAC-hour of life test with
no failures.

iN-OUT VARIETY. Program controlled data transfer.
Multichannel interrupt with character buffers, word
buffers, parallel transfer. Asynchronous full interrupt channels with 200,000 word/sec transfer rate.
Fully buffered input-output channels with 200 kc
word transfe~ rate - 3.8 million bits/sec.
EXPANDABLE. A full range of peripheral equipment,
. including magnetic tape units, is available. DDP-19
modular construction allows internal expansion.
PROGRAMMING AIDS. Algebraic compiler, symbolic
assembler, and

comprehensiv~

subroutine library.

BASICS. DDP- i 9 Digital Data Processor is binary,
Computation speeds such as these are backed by
a strong command structure with multiply, divide,
and multiple precision commands, plus easy floating point operation. Indexing, of course.

parallel, single address. Core memory (4096 to
16,384 words), indexing, fixed point arithmetic,
choice of 19, 22, or. 24 bit word. Solid state.
Brochure and applications portfolio available.
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COMPUTER
OLD

CONNECTICUT

PATH,

CONTROL COMPANY, INC.

FRAMINGHAM,

MASS.
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For additional information, COl'1tact,Uan
Mason ~
ServiC(~ Bureau M j~ntlf~er;i .•.·.•·.· .• .· .· ·• ? •.• .•.•.• .
Phone: 678-0592.
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Why so many computer users prefer the, Control Data 1604/1604-A
... and five 'reasons why it will pay you to know!
The Control Data 1604/1604-A Computer, demonstrated
a leader in a competitive and demanding field, continues
to prove its ability to scientists and engineers' as the computer to solve their problems, and to management as the
computer to help maintain their profit. Here are the reasons why!
RELIABILITY-An unusual history of
high standard of performance.

o

"uptime'~

that sets a

SERVICES-Programming Assistance • Programmer and
Operator Training • Programming Systems Improvement • Installation Check Out - Post Installation Assistance - On-Site Customer Engineering.
APPLICATIONS-Real-time, on-line data reduction/data
acquisition, large-scale problem-solving, large-scale data
processing, biomedical and institutional research, weather
prediction, oceanography, petroleum reservoir analysis,
and flight simulation.
~
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SOFTWARE-Pert, Cobol*, Codap, Co-op Monitor, Linear
Programming, Algol *, Fortran 62, Fortran 63. *
LOW COST-The Control Data 1604/1604-A is available today at an amazingly low cost. With its proven performanc~,
programming systems and services, the Control Data
1604/1604-Aoffers the most computer for the least
dollars spent.
These are the main reasons why so many computer
users prefer the Control Data 1604/1604-A. The names of
these users are available to you. To learn more about how
the 1604j1604-A can solve your computing problems now,
contact the Control Data representative nearest you.
*Available in early 1963
Offices: Albuquerque • Beverly Hills
• Birmingham • Boston - Chicago
• Cleveland - Dallas - Dayton. Denver
- Detroit - Honolulu· Houston - Ithaca
• Kansas City. Minneapolis - Newark
-Norfolk - Orlando. Palo Alto
- Philadelphia • San Francisco
- San Diego - Washington, D.C.

CONTROL DATA
CORPORATION
I

8100 34th AVENUE SO •• MINNEAPOLIS20,MIN.N:

3

o
-1
elimin
r
.r tricti
s
The new Potter MT-120 Magnetic
Tape Transport features high performance in a COMPLETELY
STANDARD, LOW COST PACKAGE.
An evolutionary development of the
reliable M906II tape deck, the MT-120
incorporates a patented tape handling
system * that eliminates program
restrictions. This unique engineering
achievement permits Start/Stop, Reverse/Stop or Forward/Reverse operation at up to 200 commands per
second and at tape speeds to 120 ips
without external program delays.
The MT-120 delivers extremely high
data transfer rates. Using the Potter
Contiguous Double Transition** High
Density recording technique, rates of
1.6 x lOG information bits per second
are obtained. And with standard 7channel format, 556 bits per inch are
provided at speeds of 120 ips.

To learn more about the MT-120 and
its unprecedented l-year warranty of
reliability, write to our Director of
Marketing today . ..
*Potter Patent No. 9,016,207
**Potter Patent No. 2,853,357
(other patents pending)

o
.~

POTTER INSTRUMENT CO., INC.

151 Sunnyside Boulevard • Plainview, New York

T.M.
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"Why we chose the NCR 390 Computer."
"We chose the NCR Data Processing System
because it provides us with a complete system
for automated municipal record-keeping. Starting with NCR Cash Control· Machines, punched
paper tape is prepared as an automatic byproduct of controlling the city's money. This
tape is us~d for feeding data into our NCR
390 Computer. Thus, without duplication, we
have the media for high-speed electronic processing' of detail Income and Revenue accounts.
"All departments continue to function as
separate units, but have at their disposal the

NC.R PROVIDES TOTAL SYSTEMS -

NCR 390, a new concept in computers, with
which to process their work. Processing is supervised by each department's own personnel and
not by one highly trained technician who might
not necessarily be familiar with the intricacies
of the department work or its problems.
"The NCR 390 combines a human language
record with one that can be processed electronically by the computer. A complete chronological record of any account or department
is always immediately available without disturbing the work being done on the Computer

-CITY OF PORT ARTHUR, TEXAS

at a given time. This is extremely important to
us for reference, audit, examination, and analysis work. The face of the ledger contains information we can read, while' electronic data
relative to the account is encoded on the back.
This greatly facilitates processing the preparation of various reports."

FRc;;w1 ORIGINAL ENTRY TO FINAL REPORT-

THROUGH ACCOUNTING MACHINES, CASH REGIS*dRS OR ADDING MACHINES, AND DATA PROCESSING

The National Cash Register Co .• l,133 offices in 120 countries.78 years of helping bUSiness save money

Kirby Lilljedahl, Finance Officer
City of Port Arthur, Texas

INlclRI
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OUR SPECIALTY
Since 7952, EAI plotting equipment has been applied to a steadily lengthening list of data reduction applica.
tions - from simple, manual point plotting to high-speed magnetic tape input contour plotting. Again and
again, the flexibility, speed and extreme accuracies of EAI plotters have dictated their selection over compet·
ing instruments. 0 EAI standard plotters include II"x 77", 30"x30", and 45"x60" boards. Operation can be
either off-line from punched cards, punched tape and magnetic tape, or Oil-line with various computers. Output
modes incfude point, line, symbol, and contour plotting. Plotting speeds up to 4500 line segments per minute
can be provided. Reliability is assured by solid-state circuitry and superior mechanical design. 0 You can draw
upon EAI's wide application and des'ign knowledge by describing your requirements. Write for information,
detailing your needs, today.

o

EAI
Decemher

7962

ELECTRONIC ASSOCIATES, INC. Long Branch, New Jersey
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Argonne National Laboratory, the largest midwestern research and
development Laboratory of its kind, has rapidly increasing needs for
creative electronics and electrical engineers in its Particle Accelerator
and Electronics Divisions. Argonne is located in the suburban
Chicago area, 25 miles southwest of the Chicago Loop.
. B.S., M.S; and Ph.D. electrical engineers with three or more years'
experience in one or more of the following areas required:
.

Scintillation and Solid State Spectrometry
• Analog devices such as linear amplifiers and gates
• Pulse multipliers and other particle identification devices
• Analog to digital converters
• Fast analog storage devices
• Multichannel and multi-dimensional analyzers
• Very low and/or very high level counting equipment
• Compact lightweight spectrometric devices
Nanosecond Devices
• Gas, liquid and solid scintillation counters and chambers, Cerenkov
counters, solid state counters, spark chambers, and other imaging
devices
• Multi-fold coincidence.;.anticoincidence circuits.
• Amplifiers, discriminators, fan outs, mixers and scalers
• Time-to-pulse height converters
• High .voltage pulsers and oscillographic devices
• Electron ballistics devices
• Hodoscopes and other counter arrays
Ultra Precise and Stable Nuclear Electronic Devices
• Programmable and manually variable high voltage and magnet current
supplies
• Mass spectrometer instrumentation
.
• Electrometer and other low level measuring, indicating and control
devices
• Reactor and accelerator control and safety devices
• Transducers and instruments for the measurement of diverse physical
and chemical properties
• Function generators and feedback control devices
Data Processing and Recording
• Logic circuitry design and implementation
• Ferrite core, aperture, thin film and other memories for processing
of data in complex nuclear physics experiments
• Electro optical and electromechanical devices
• Data transmission devices
• Adjunct equipment for multichannel and multi-dimensiQnal analyzers
• Multi-scalers and time analyzers
• Analog computers
Other Areas
• High voltage (500 KV) rectifiers and/or components
• Analog arid digital pulse circuit design
• Transistor data transmission, processing and recording devices
• Feedback measurement, indicatihg, and control devices
• Wide-band and low noise amplifiers
• Radiation detectors and associated instruments
• High stability high voltage devices

. ;/r!lonne
<:TlONAL.;

(J

....A_ORATORY

Operated by the University of Chicago under
contract with the United States Atomic Energy Commission

PROFESSIONAL PLACEMENT, 9700 SOUTH CASS AVENUE, e-4, ARGONNE, ILLINOIS

An Equal Opportunity Employer
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• The Association of Data Processing
Service Organizations will hold a Sym·posium in San Francisco on January
21. Hotel for the meeting to be anoo~rea
.
• The IEEE Winter General Meeting, Jan. 27-Feb. 1, will feature special sessions on Artificial Intelligence.
The meeting is scheduled for the Statler in New York City.
.
• The IEEE International Confetence
on Nonlinear Magrietics will be held
at the Shoreham Hotel, Washington,
D.C., April 17-19.
• The 1963 Spring Joint Computer
Confetence will be held May 21, 22
and 23rd at the Cobo Hall, Detroit,
Michigan.
• The Fourth Joint Automatic Control Conference will be held at the
University of Minnesota, Minneapolis,
ori June 19-21. Sponsors are the American Institute of Chemical Engineers,
IEEE, and American Society of Mechanical Engineers.
• The annual International Data
Processing Conference and Business
Exposition, sponsored by the Data
Processing Management Association,
wili be held June 25-28, at CObo Hall,
Detroit, Michigan.
• The i963 ACM 'National Conference .will be held Aug. 28, 29, and
30th in Denver, Colorado.
• The 1963 Fall Joint Computer Conference will be held in the Las Vegas,
Nev., Convention Center, Nov. 12-14.
• The Fifth International Automation
Congress & Exposition has been scheduled for November 19-21 at the Sheraton Hotel, Philadelphia.
• The 1964 Spring JOint Computer
Conference will be held at the Washington Hilton Hotel, Washington,
D.C., May 26-28 ..
• The 1964 ACM National Conference will be held in Philadelphia,
Penna., Aug. 25~28.
• The IFIP Congress· 65 is scheduled
for New York. City iIi May, 1965. It
is the first International Congress
scheduled for the United States.
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This Control Data 160-A peripheral processing package was successfully demonstrated throughout the week of October 22, 1962.

Lower cost, higher off-line output with
Control Data's new peripheral processing package

o

Many users are searching for an inexpensive method for • Automatic parity checking, automatic re-read on parity
processing an extremely large, daily volume of card and
error (errors indicated on "hard copy").
listing operations-one that does not require two, three, • Continuous operations-all equipment operating wheneven four small-scale computer systems. A single deskever data exists and equipment is "ready."
size Control Data 160-A Computer is the answer.
• High "turn around."
BASIC SYSTEM-The Control Data 160-A Computer can • Blocked or unblocked print records.
function as an off-line control unit in a processing pack- • Expandability allows up to eight or more tape-to-printer
age which operates four printers at a rate of up to 4000
pairs with simultaneous dual card-to-tape or tapelines/minute while simultaneously performing card-to-tape
to-card operations.
, operations at the maximum rate of the card reader.
With the Control Data 160-A Computer, the entire EXPANDED SYSTEM-An expanded version of the basic
process is under continuous program control without the peripheral, processing package includes the Control Data
need for an operator at the computer console. All tape-to- 169 Auxiliary Memory Unit. This system allows a combiprinter, card-to-printer pairs will operate continuously as nation of any two card-to-tape or tape-to-card operations
determined by their "ready" conditions. If at any time while driving from one to eight or more tape-to-printer pairs.
From a programming point of view, the expanded sysone pair is receiving operator attention (for instance,
changing tape, supplying additional cards, loading paper, tem utilizing the auxiliary memory unit can handle blocked
or maintaining equipment), the remaining pairs continue print records of any number of lines per print record
to operate. In brief, the peripheral processing package because of the external buffer channel and additional
will continue to operate at full capability as long as core storage.
If you need fast, daily servicing of your large-scale
information exists to be processed.
Here's an inexpensive, efficient, high-speed way to computer output, but have been processing this data at
accomplish daily listing without tying up the time and the expense of productive computer time, check Control
Data's new peripheral processing package. Write today
capability o~ your large-scale computer.
for publication #BR9 (11-62) or contact your nearest
This peripheral processing package features:
Control Data representative.
• Simultaneous, full-speed operation (up to 4000 lines Offices: Albuquerque • Beverly Hills
per minute; single line spacing).
• Birmingham • Boston • Chicago
Co

• Operation without console supervision.
•

tape format compatibility:
High 556 bits/in. and/or low 200 bits/in. densities.

IBM

December

1962

• Cleveland. Dallas. Dayton. Denver
• Detroit. Honolulu. Houston. Ithaca
• Minneapolis • Newark • Norfolk
• Orlando • Palo Alto • San Diego
• San Francisco • Washington, D.C.
• Wilmington

CONTROL DATA
CORPORATION

8100 34th AVENUE SO.' MINNEAPOLIS 20, MINN.
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How you can avoid three
costly lJIistakes in the
selection of a scientific
or engineering cOlJlputer

00 0 000
0000
000
00
solving the knockwurst problem

Selecting a computer can be one of the most important decisions an executive can make. Almost any computer can reduce costs by solving problems,
and saving time, but some are far more efficient than others.
This then should lead to a careful study of available computers. And the
study must avoid becoming overconcerned with "nuts and bolts" and concentrate instead on overall suitability and purpose.
Basically, the decision. has to depend on finding the computer that best'
serves your needs. The Recomp® line of solid-state scientific and engineering computers has been found ideal for many leading companies. Perhaps it
could best meet your needs. The following common mistakes may offer some
guidance in your choice.
(1) "Get the cheapest computer"
Just as there is no such thing as a cheap pair of shoes, there is no "cheap"
computer. Scientific problem-solving computers sell from $40,000 and up.
They lease from $1,000 and up a month. But, much more important than
initial cost is how much a computer will save you over a period of time.
A computer feasibility study showed that a Recomp computer could save
almost $70,000 more than a lower-pr.iced competitor in a year on a given
project. In addition, Recomp offers a .broad price range. The Recomp III
computer is ideal for small-scale needs. And you can lease one for $1,495,
complete. For medium-scale needs, Recomp II starts at $2,495. A complete
line of peripheral equipment is available for both computers.
(2) "Buy the fastest one"
Naturally, speed is important. But computer operating speed is just a
small part of the story. Save a few microseconds here and there and you
haven't saved much. More important is .total problem solving time.
The Recomp line of small and medium scale computers mark their savings
in terms of hours ... not microseconds. Recomp computers can save hours
in problem solving time because they're simple to program, easy to operate,
and have an exceptionally large memory.
(3) "Hire specialized computer personnel"
Not always necessary. Some computers do demand specialized programming personnel to operate them. However, others are so simple to use that
engineers can program their problems directly. This ease of programming
saves time and increases computer use.
One of the easiest computers to program and operate is Recomp. Engineers with less than eight hours instruction are able to use Recomp computers profitably.
The one sure way to select a computer
The computer requirements of every company are unique. The best way
to find the computer that fits your own specialized requirements-without
making costly mistakes- is through a computer feasibility study. This is
the only way to know exactly what computer suits you and your company best.
.
Put Recomp side by side with any comparable computer on the market.
Let the facts speak for themselves. You'll see why no computer feasibility
study is complete without Recomp. .
,
We'll be glad to help you get the facts. Write today for a "Management
Guide to a Computer Feasibility Study."

.RecolJlp
Recomp is a product of Autonetics Industrial Products
Autonetics is a Division of North American Aviation
r----------------------~----------------------~---l

Recomp
Dept. 512,3400 East 70th St., Long Beach, California
Please send me a "Management Guide to a Computer Feasibility Study."
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And the one sure way
to find the computer that suits you best
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The October, 1962, issue of DATAMATION included an article entitled
"The Konscience of a Komputer Konservative," by 1. V. Goody. The article was an excellent summary of some
of the difficulties in implementing the
proper use of computers.
However, the situation at the Konsolidated Knockwurst Kompany became so konfused that even the author, Mr. Goody, lost track of the
original problem. The original problem arose when one of the technical
people wanted to use a linear program. Toward the end of the article
the author states "the technical people
refused to use the Kludge on their
LP problem" and "were agitating to
get a computer of their own."
The real story is that the technical
people finally went to the Komputer
Konsulting Kompany to get their LP
problem solved. The Komputer KonsuIting Kompany rents time on its
Kludge Komputer, K-9000, at a kost
of 0.5 kilobucks per hour plus konsuIting fees.
The technical people are happy.
They are able to tr::tvel back and forth
to the Komputer Konsulting Kompany
which is located in another city. The
financial people are happy. They have
their komputer.

H. D. ApPLEQUIST
Euclid 32, Ohio
algol limitations
Sir:
I differ with Mr. Cantrell in his opinion
(DATAMATION, Aug. '62) that the
ALGOL character set is too extensive
and that it is doubtful that more than
half this set will ever be implemented
on any computer hardware. Quite the
contrary, one of the major limitations
of nearly all algorithmic compilers is
the linear nature of their character
set, which instead of being extensive
is, in fact, quite restrictive and cumbersome, e.g., the requirement that
subscripts or superscripts be written
on the same line as the quantity subscripted or superscripted. That such
a restriction can be obviated is indicated by the recent announcement
of the subscripting-superscripting typewriter-key-punch in use at Los Alamos
(Program Announcement WPM 13. 1,
ACM Conference, Sept. 1962). I believe that it is not a relatively difficult
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task to, implement - hardware-wisea more flexible typewriter-like input
device that would code an even more
extensive (and more useful) character
set than that specified in ·ALGOL.
The point that I am trying to establish IS that a good deal of the
present concern with the design and
. structure of compiler language ari,ses
from a confusion between hard ware
and software problems. Consider a
device that could either read or print
and code an equation in a form closely
allied to normal mathematical usage,'
e.g., a string (but not restricted to
one line) of operators, operands, subscripts, superscripts, constants, etc.
Then most of the source-language design problems would disappear - at
least for the user! In fact, the problem
will have been shifted to where it belongs, away from the user and to the
designer of the compiler· Thus, in a
fundamental sense, the user need is
a hardware need, i.e., the hardware
that would permit a simply structured
but highly powerful operator language to be effective.
Naturally, the professional compiler
writer will be concerned with the sophisticated problems that arise in generating the procedures that are «called
for" by the use of "operator-characters," but we have abundant faith that
he will rise magnificently to meet his
task.
MELVIN

KLERER

Hudson Laboratories
Columbia University
Dobbs Ferry, N. Y.
(

o

requests for terms glossary
Sir:
Earlier this year a task committee was
formed by the American Water Works
Assn. for t~e purpose of updating a
glossary of water and sewage control engineering terms. The glossary
is under the joint sponsorship of the
American ·Public Health Assn., the
American Society of Civil Engineers,
the American Water Works Assn. and
the Federation of Sewage Works
Assns. The last glossary published
was dated 1949.
It occurred to me that you would
have in your possession some type of
a glossary on automation or you would
know where I could obtain a glossary
which is now in existence. If you do
have any, information regarding this
subject, I would appreciate very
much your sending it to me.
V. A. ApPLEYARD,
Executive Manager
Chester Municipal Authority,
Chester, Pa.
(Editor's Note: The preceding letter
appeared in the November issue of
Control Engineering.)

The new Model CTP Friden Computyper® is the world's most versatile billing machine. (It reads and
punches tape or cards, and writes
a complete invoice in one operation!)
But because it can do so many jobs
automatically, it is really an automation work-center.
Examples?
BILLING: The Computyper writes
and computes your invoices auto:.
matically. Then, by reading its own
by-product punched-paper tape, it
prepares an accounts receivable register or other statistical reports. Byproduct cards from this operation
enable the CTP (or tabulating -machines) to prepare statements automatically.
INVENTORY: While doing your
billing, the Computyper automatically updates your inventory figures.
PURCHASE ORDERS: The Computyper writes your purchase orders,
then it uses its own by-product
tape to prepare voucher checks, receiving reports, purchase commitment analyses-all automatically.

SALES ORDERS: The Computyper
prepares your sales orders, thencontrolled by its own by-product
tape-it produces work orders, bills
of lading, shipping memos ... automatically, of course.
There are other applications, too.
And all the operator has to do to
switch jobs is to change program
panels. This takes only seconds because the programming is already
done for you by Friden.
, Get the full story on how the CTP
Computyper can smooth, out your
data processing problems. Call your
local Friden Systems inan, or write:
Friden, Inc., San Leandro, Calif.
THIS IS PRACTIMATION: practical automatioll by Fridcn- for
business and industry.

Friden

Sales. Service alld Ills/ruc//on Throughou//he U. S. and World
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Decision-Making:· Hostile or not Hostile?
A few years ago this decision was relatively

poration. The system is their concern, not

simple. The action that followed was rela-

the actual design of hardware. Specifi-

invited to write concerning new positions

tively simple. Today the consequences of

cally, they contribute in these key areas:

in this expanding field. Address Mr. A. D.

this type of decision-making can be enor-

defining the requirements of the system,

Granville, Jr., SOC, 2401 Colorado Ave.,

mous, affecting world-wide forces and

synthesizing the system, instructing the

Santa Monica, California. Positions are

joining a close interdisciplinary effort are

events. The decision itself may trigger an

computers within the system, training the

open at SOC facilities in Santa Monica;

incredibly complex series of interacting

system, evaluating the system. Throughout

Washington, D. c., Lexington, Massachu-

decisions and controls. In making these

they seek to optimize man-computer rela-

setts; Paramus, New Jersey; and Dayton,

compressed-time decisions, commanders

tionships and to develop a system which

Ohio. "An equal opportunity employer."

use man-machine systems which provide

grows and changes with the needs of the

information processing assistance. The de-

decision-makers who use it. Computer

velopment of these large systems is the

prog~ammers,

work of scientists, engineers and computer

operations research

and sys-

~SDC

programmers at System Development Cor-

tems-oriented engineers interested in

System Development Corporation

human factors scientists,
scient~sts

o

Systems that help men make decisions and exercise control
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PROGRESS IS ~
RELATIVE THING

Rapid expansion of the Computer
Laboratory nat Hughes-Fullerton has
created severaloattractive professional opportunities for qualified
Computer' Research· Engineers and
Logical Designers. These positions
require active participation in bre>ad
computer R&D activities in connection with Army/Navy computer
~stems and new large-scale, generalpurpose computers. These multiple
processor computers utilize advanced
solid-state circuitry, gating and resolution times in the millimicrosecond
regions; combine synchronous and
asynchronous techniques for' maximum speed and reliability.

As generaly recognized, international agreements are
the result of long, tedious negotiations. The United
States, the country with largest usage, is striving
to obtain agreements without overwhelming the other
negotiators. The second meeting of the ISO committee
TC97 on international information processing was
held in Paris on October 17 and 18. After reading the
published press release of the session, one has
grave doubts that the existing rate of progress is
sufficient to give any direction to the domestic field
for years to come.
The single accomplishment of note was the "acceptance for comment" of a draft proposal for six and
seven bit codes for information interchange (could
this be a character set?). The other work was related
to a realignment of its sub-committee structure.
The topics under consideration and the countries
to whom the computing industry looks for leadership
are of interest. The sub-committees now functioning
include: glossary, under Netherlands' leadership;
character sets and coding, France; character recognition, U. S.; digital data transmission, U. S.; and
problem description and analysis, Netherlands.
The United States will host the next meeting in the
summer of 1964!

• Distributed computers. Advanced arithmetic processing
techniques. Mechanized design
."Asynchronous design techniques. Utilization of parametrons in computers. Studies in
the utilization of multiple processor computers.
These professional assignments
involve. such R&D areas as:
- Solid state digital circuitry
involving millimicrosecond logic
- Microwave carrier digital circuits
. _ Sub-microsecond core memory
- Thin film storage techniques
- Functional circuit concepts
- Micro-miniaturization concepts
- Tunnel diodes - Microwave parametrons - Circuit organization
for maximal-speed computing.
Located in Southern California's
Ofange County (the nation's fastest
growing electronics center), HughesFullerton offe~s you:' a stimulating
working environment; private or semiprivate offices; long-term stability.
CALL COLLECT TODAY!
For complete information on these
challenging assignments, call us collect today! Ask for:
Mr. J. E. TENNEY at:
TRojan 1-4080, ext. 3741.
Or, airmail reSume to: HUGHESFULLERTON R&D, P. O. Box 2097,
Fullerton 1, Californ ia.
0
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These professional assig n ments
involve broad areas of logical design,
programming and system conception.
Fields of interest include:

jQ
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THE IBM FAMILY GROWS

An equal opportunity employer.

p-------------------,

HUGHES
L ______________ . _____ I
hUGHES AIRCRAFT COMPANY
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Coming hard on the heels of the 1440 (See DATAMATION,
pp. 17 and 76, Nov., 1962) IBM has unveiled its 7010.
Allowing for user growth starting with the 1401,
moving up to the 1410, and finally to the 7010, the
key to this succession is programming compatability for
the 7010 with the 1410, and as an optional feature,
for most 1401 programs.
Advertised internal processing speeds are up to 3.5
times faster than the 1410 and 2.75 times faster
than the 1410 with the "accelerator." This is made
possible by means of a 2.4 usec memory cycle and twocharacter parallel storage access. The system features
December
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COMPUTER
PROGRAMMERS
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FOR:
mathematical analysis and programming for a wide range of
scientific problems on largescale digital computers. Applications include problems
related to reactor and accelerator design, atomic physics, high
energy physics, chemistry and
radiological research.
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PRI
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28

37
46
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FOR:
development of mathematical
subroutines and programming
systems including assemblies,
compilers and operating
systems.
B.S. or B.A. degree in mathematics required. Preferred
mathematical training includes
the study of numerical analysis,
differential equations, partial
differential equations, modern
algebra and real and complex
variable theory.
Argonne is located about 25
. milesfrom the heart of Chicago.
It is a center for the nation's
atomic energy research and
offers a stimulating environment, excellent benefits, attractive salaries.

-

43 leading computer manufacturers include Anelex Printer
Systems as standard equipment for a combination of reasons ... speed,
reliability and print quality. No other printer, for example, is capable of
delivering 1000 lines of good, clean copy every .minute . . . hour after
hour, day after day, for months and years with so little downtime.

NA

TIT

CO

The fact is that wherever there are computers, there are
Anelex High Speed Printers. That's because these printers are versatile.
In commercial, scientific, governmental and military installation . . . in
this country and abroad . . . almost every possible type of requirement
is being fulfilled by an Anelex system ... a standard model or a special
purpose printer.
Shouldn't your next printer be built by Anelex?
Write for further information

ANELEX CORPORATION

/r!lonne
GTION.AL.

L..AEJOR.ATORV

Ope,,'ed by 'ho Unlversl'y 01 Chleago under
contract with the United StllU Atomic Energy Commission

)

Direct inquiries to:
Professional Placement, g-2
9700 South Cass Avenue
Argonne, Illinois

AN EQ UAL OPPORTUNITY
EMPLOYER

155 Causeway St., Boston 14. Mass.
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a new 1442 card reader, Modei 3, which reads 80
column cards at up to 400 cpm. Memory capacity is from
40K to lOOK positions of core storage. A typical system will rent for $19,175 monthly and will sell for
$945,900. First deliveries are scheduled for the
first quarter of 1964.

RECIPROCAL TRADE

THE UPS AND DOWNS
OF SPERRY RAND

A CORRECTION

)

o.

Elliott Brothers of London, a manufacturer of NCR 315s
in England, is exporting 503s to New-York. A New
York firm, E-A Industrial Corp., will market the machine in the United States. The machine is single
address, has 8K of 3.5 usec core and a variety
of I/O devices.
A minimum system rents for $5,500. An average system rents for $13,000. To quote from Elliott's
description of the computer: "Input to the 503 is by
means of punched tape, generally recognized as the
easiest method of rec6rding information."

Sperry Rand Corporation reports that although sales
for the six months ending Sept. 30 were up, net income dropped to $6,905,492, from $9,695,026 recorded
during the same period a year ago. According to S-R
president Harry F. Vickers, one of the reasons behind
the decline in earnings was the heavy outlay for
UNIVAC Division's new line of large-scale computers,
now being delivered to customers.

Apologies are extended by'DATAMATION to the investing
public for inadvertently omitting a zero from IBM's
net earnings for the first six months of 1961, as
reported in the October issue. The figure should have
read $100,859,439. To further alleviate the threat
of financial panic, the balance of the figures stated
in the DATAMATION news report are correct, as reported to the press by IBM.

(Harold Bergstein, editor of DATAMATION, has,
staged a remarkable recovery from his September 27
automobile accident, and will return to the helm
for the January issue.--Frank D. Thompson,·
Publisher)
December
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PUSH THIS BUTTON ... and you can send mountains
of business data from coast to coast in less time
than it takes you to read your l110rning newspaper I
It's Bell System DATA-PHONE service. Enables business machines to talk by telephone. Let one of our Communications Consultants show you how this new service
can boost efficiency and profits for you. Just call your Bell Telephone Business Office.

BELL TELEPHONE SYSTEM'
CIRCLE lION READER CARD
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THE KEY TO STANDARDS

)

Here is ~ nice non-controversial statement:
"It is definitely believed that our combiner efforts can achieve an accepted . . . standard glossary of programming terminology as well as
a ... glossary of computer terminology during the coming year."
The statement is dated September, 1960, under the letterhead of the ACM
Sub-Committee on Programming Technology (SCOPT).
.
There are several glossary efforts currently underway. SCOPT held the
record for tenure, 26 months. The IFIP crew is working to achieve international agreement. The British have scooped us. Their BSI glossary has been
published as a British standard. BEMA is also in the act. Several U. S. corporations and innumerable government agencies are also publishing.
For many months DATAMATION has watched developments aimed at a,
standard glossary of terms for our field. With great sadness we noted the
demise of SCOPT (DATAMATION, November '62, pg. 79). How did it
happen? Why did it have to go?
And why worry? We all know what the words mean, don't we? Of course
we do. A computer is "a device capable of accepting, processing, and reporting information." (IBM glossary.) There must be a million of them in
this country, counting the gas pumps. Random access is "a feature of certain
internal memory systems, particularly magnetic drum type." (Sperry Rand.)
Maybe we'd better not leave our definitions to the manufacturers.
Perhaps we could fall back on the last official ACM glossary (1954). We
wouldn't learn much about words like "sequence," "index register," or
"coded switch," ('cause they aren't there) but we would find a fascinating
definition of "time, no charge, non-machine fault" (that's one entry).
How can we possibly communicate in this field (with each other, with the
public, and with legislative bodies) without defining our terms? One solution
(the only one available today) is to have each person append his own glossary to his writings. Thus, each ~ew book in the field contains a glossary in
the back. They are all incomplete, of course; some are inconsistent; some
are simply funny or fatuous. For the curious, a partial bibliography of glossaries appears on page 19 for ready reference.
Perhaps the full story of the untimely demise of SCOPT' will never be
told. We have watched the officials come and go. We knew agreement was
nearer when we were permitted to view glossary galley proofs. Using these very
pages we have encouraged this effort. True, from time to time we have
teased a little, or heckled a lot, but we feel that a standard accepted glossary
is the cornerstone of all standardization and the very foundation of continued
growth of our industry, At one time we heard that a date had been chosen
and that space in the COMMUNICATIONS was being held for initial publication. We have purposely declined to subvert this venture and have withheld
publication of any conRicting definitions.
There are six important steps to establishing a standard glossary: (1)
The first draft by a working group; (2) The review and approval by the
full committee; (3) The initial publication for general review; ( 4) The
adoption of a date by inRuential parties when such a glossary should see
official use; (5) The revision of the initial publication by an appelate body and
the printing of a working glossary; and ( 6) the mechanism whereby the
working glossary is iteratively revised to keep pace with the field.
The now defunct SCOPT committee took 26 months and did not successfully attain 'the third plateau. Perhaps the fault lay in the voluntary, parttime nature of the endeavor. PARTIAL SUPPORT IS WORSE THAN NONE
AT ALL. Perhaps the manufacturers should have used their own agency,
taxed themselves, and had BEMA produce it. Perhaps some government
agency, non-profit, or philanthropic foundation should be approached to
fund an institute for the preparation of sHch a basic 'document.
•
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It occurred to Datamation that perhaps all of our readers
do not fully appreciate the breadth and scope of the stand. ards effort in the United States. The computing profession
gets credit for many unique and creative concepts. In addition, we take 'credit for many more.

THE

The material below is abstracted from a Department of
Commerce book entitled, "Standardization Activities in the
United States," by Sherman F. Booth, Misc. Pub!. 230, Supt.
of Documents, $1.75, Aug., 1960. We quote from the introduction.

o

a voluntary and cooperative undertaking

u. S.

STANDARDS
EFFORT
The. national technical societies of the United States
of America are the very backbone of its standardization achievements. This fact sets our· country
apart from others wherein the results of standardization
stem from a mandatory rather than a voluntary basis.
In this country, there is a standardization society for most
all widely known product areas, such as textiles, paper,
leather, ceramics, plastics, electrical equipment, rubber,
cement, etc. These completely autonomous societies operate
from paid memberships and without Government interference. The membership of a society usually consists of persons whose daily activities are concerned awith the product
area covered by the society, and of representatives of firms
doing business in that commodity area. They also attract
students, young technologists, and others who seek to enhance their professional stature by being abreast and a part
of the standardization work in the area of their choosing.
Meetings are held regularly and subjects for proposed
standards are accepted for assignment to committees for
consideration. Within a committee there is a free and
thorough exchange of ideas, expedences, data, and other
information which is educational and broadening to the
participants. Thus each person has the benefit of the knowledge of his colleagues.
Standardization does not alone treat with the quality of
products although this is frequently of prime importance. It
also extends to other fields where it is intended to pursue or
adopt a uniform material, method, technique, size, nomenclature, service, etc. Anything or any practice, abstract or
concrete, concerning which it is expected to limit, regulate,
specify, control- to the degree that it is intended to be
habitually compounded, performed, mentioned, observed in
an orthodox manner - is a standard even though it may not
be documented. This definition suggests the enormous

D

18

breadth and scope of standardi~ation and the limitless fields
in which it may be practiced or undertaken.
Standards are not static. As the rudiments of technological aspects of problems become commonplace, as greater
knowledge of the chemical and physical chara'cterstics of
products are more widely known and accepted, a committee may again be activated to reconsider and modernize or
improve a previously issued standard. Such improvements
are regular, frequent, almost r'outine. There are relatively
few documented standards that have never been revised.
Thus, standardization agencies find themselves engrossed
in the problems of revising standards as well as developing
new standards, and to about the same degree. Standardization is dynamic. It must necessarily follow closely upon the
heels of science, research, invention, and creation if it is to
serve its intended purpose.
Standardization activities of the members of the technical
societies are carried forward on an extracurricular basis.
Each of the persons in a society who contrib~tes to the development of standards is usually a scientist or technician
who is otherwise employed full time. His contributions are
frequently made at the expense of his leisure. Accordingly,
under this voluntary system, standards development and
production are not as great or speedy as one might expect.
Because of the wide latitude in the overall responsibility
which the Congress has entrusted to the Bureau, its daily
work encompasses many scientific fields. Some of its activities are suggested by the organizational area into which its
work is divided: Electricity and Electronics, Optics and
Metrology, Heat, Atomic and Radiation Physics, Chemistry,
Mechanics, Organic and Fibro~s Materials, Metallurgy,
Mineral Products, Building Technology, Applied Mathematics, Data Processing Systems, and Radio Propagation ..•
DATAMATION
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do you have a watch?

HOW MUCH OF
WHAT KIND
OF TIME

o

(

by E. H. COUGHRAN, Executive Vice President,
Advance Data Systems Corp., los Angeles, Calif.
The loth Anniversary meeting of the
Digital Computers Association was held
recently. This event in itself is
not likely to change the course of history. It is probably not even necessary
for you, if you missed the gala affair,
to begin to think up excuses to give
your grandchildren for not having attended. The significance of this event
. . lies in the fact that ten years ago it
was possible to gather most of the world's supply of those
men and women knowledgeable in the use and application
of computers into one medium-sized dining room. As
everyone is aware, the computer and data processing
business has proliferated at a rabbit-dizzying rate. That
there are N new jobs in an industry that barely existed ten
years ago, or that there are current needs for M new mathematicians and programmers are well publicized, if poorly
understood; numbers.
I would like to direct my attention to a smaller group
of men who will have a profound effect on the next five
years of data processing. I am addressing the executives
who have top-level responsibility for information and
data processing.
It should be fairly obvious that the 30 or so people
who made up the early DCA could not possibly fill
hundred times that many executive positions even if they
were all so inclined. Most of the executives charged with
responsibility for data processing have a sincere interest
in learning what kind of bear is on the other end of the
tail. Since data processing is primarily a service, it is
measured in hours - but what kind of hours and what do
they mean.
To gain some perspective and back away from the
"microsecond mumbo-jumbo" that frequently surrounds
computing or data processing systems, let us consider the
system as a piece of productive machinery. (Ignoring for
purposes of this article whether it is appropriately or
profitably employed).
First, it should be recognized that the data processing
system is probably its own best customer. Just as an
electric generating plant uses 25 - 30 per cent of the
power generated to run its own boiler-water feed pumps,
forced and induced draft fans, and other auxiliary equipment, about 25% of the usable time of a data processing
system is' consumed by assembling, compiling, debugging, and program checkout necessary to support the
system and keep it running smoothly. This is not necessarily bad or a symbol of poor performance; it is frequently a vcry healthy symptom, but should be evaluated
in each illstallation and over a period of time.
An even morc difficult task is to measure the actual
productivc lise of the system. In one fairly exhaustive
study, an averagc of only 75% of the elapsed time between pressing the start button and the end.:.of-job-halt
was the system or any of its components actually in oper-
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ation. Twenty-five percent of the supposed production time
was spent in manual intervention: manual input, card
or tape handling, readying units or error analysis. This
area of actual operational techniques and the efficiency
of use of an expensive piece of equipment may well
be a fertile area for cost cutting.
Almost all EDP installations operate on a "service
center" principle. That is to say they charge their customers for services rendered at some appropriate rate.
The usual basis for charges is equipment hours required
to perform a given job at a rate that ~ill amortize· the
expenses of the service center. With the· exception of
the independent service bureaus who strive to make a
profit, most installations establish charges that will wash
out expenses. Under the service center concept, it is
important that charges be consistent between different
customers and different runs of the same j<'Jb.
Since systems hours form a basis for charges (and,
incidentally, for equipment rental payments), the need
for accurate time recording should be obviOlJs. This is
especially true since system hours may cost up to $450
each for equipment rental alone. Other costs will approximately ~qual the rental.
It should come as no great shock that time records
kept manually are subject to error. In this case, the errors
that are most expensive are not the occasional mistakes
of incorrect logging, but those of correct logging done
too later
.
The actual system use time terminates with the endof-job-halt and not at the time the operator completes
removing tapes or returns from his coffee break. The
job time and accumulated usage records should reRect
this fact. I am not suggesting that the operator be prohibited from a cup of coffee, a trip to the rest room,
operating several pieces of equipment simultaneously,
or any other activity that might preclude his being
in front of a particular machine, job card in hand, at the
precise millisecond that the machine reaches an endof-job-halt. In fact, this is not the operator's primary
responsibility. He is charged with production of the
jobs scheduled to be done on his shift.
Time totalizers of several types are available which
will automatically accumulate usage time.iOn the more
sophisticated end of the scale are real time clocks that
keep time in milliseconds, can be addressed by the computer, and can be used as interval timers either by repeated access or by initiating a trap.
These time totalizers normally appear to the system as
a data channel or tape drive. The computer can then
keep job time· statistics.. One other interesting use for
this type of totalizer is on iterative calculations. The
progra~mer is requested to estimate the time to a
solution. The monitor keeps track of the elapsed time
and where the actual time exceeds the estimate, non-convergence is assumed and t~e job stopped. This procedure
DATAMATION.
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encourages more accurate and honest estimates of solution time, hence better data for use in scheduling.
Less sophisticated. and considerably less expensive are
totalizers that can sense whether the computer is in operation, and accumulate such time. These can be as
simple as a. one display totalizer. which accu~ulates
system usage time. Other ver,sions have one totalizing dial
for each piece of equipment in a system to record usage
on individual components. A five display totalizer could
record usage on main frame, reader-punch, printer and
each of two tape units on an IJ?M 1401. Another version of a simple totalizer has three displays, one each
for System Time, Job Time and Elapsed Time. The System Time display records cumulative system usage time.
The Job Time display records system usage time and has a
reset knob so that system use time for an individual can be
read directly .. The Elapsed Tirpe display runs at all times
and is also equipped with a reset knob so that total elapsed
time for a particular job is directly available.
In between these extremes are several printing or strip
chart recording types of time totalizers.
The simplest types of totalizers in most cases pay
for themselves in a few weeks. The maj~r source of
savings stems from the fact that the totalizer does not
start accumulating time until the start button is pressed,
and stops accumulating time automatically when the
end-of-job-halt occurs. Automatic accumulation of usage
time in hours and hundredths cannot help but be more
accurate than reading the clock on the wall. And inaccuracy can cost money! One minute lost between the
end-of-job-halt and the operator's returning to log out,
plus one minute error in reading the clock on the wall
due to parallax, occurring three times a day, could cost
a customer as much as $900 in payment for apparent

computer usage or enough to rent an additional tape
drive. Just as in any other business activity, good records
are a prerequisite to good and effective managemerit
control.
One final subject needs to be mentioned. This is the
definition of what constitutes "usage" time. The significance of this definition may well be expressed in terms
of a thousand dollars per month or more. The basic
monthly ,rental paid to the manufacturer supplies you,
the customer, with some number of hours worth of "usage"
which shall be made available to you (normally 176).
This obviously excludes maintenance, both scheduled
and unscheduled, since during maintenance the equipment is not available for your use.
There is a sometimes emotionally charged situation
where the system is defined to be "in use," but is not
actually in operation. The definition of 'the several circumstances vary as widely within the several manufacturers as between them. It would be well to examine
and specify what type of time is defined as use or nonuse, by your people and by your manufacturer. Because
of the wide variation in definition, there is frequently
some manual switch manipulation necessary to record
time that is used as a basis for rental payme~ts. For
guidance in your installation, check with your manufacturer and your fellow users.
, To the original members of DCA these questions of
how much of what kind of time should be used, charged
or paid for, are much as they were ten years ago. There
are simply more installations of more expensive computing systems and, hence, more executives charged with
evaluation. The encouragement I would give you today
is that things are' better and easier today than in the good
..
old days - mistakes are just more expensive.

by KARROL KORLUTH, Kludge Komputer Korporation
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With the advent of the large scale Kludge Komputer and
recognizing the need for all of the personnel working
with the Kludge to be able to understand each other,
the Kludge Komputer Korporation, at great time and ex-

pense, has compiled a lexikon of komputer and komputer
programming terms for those who feel the need for it. The
following are selected excerpts:

ACCESS TIME - The years ,between 1936 and 1945 in
Germany and Italy.
'

HEAD - Upper part of the body. Used occasionally by
programmers.
JUSTIFICATIONS - Blaming errors on the keypunch
operators.
LOGICIAN - One who meditates on the facts and arrives at conClusions already self-evident.
MANAGEMENT CONSULTANTS - Former owner of
a bankrupt business who now advises others how to
succeed in the same line of business and charges exorbitant fees.
METHODS ANALYST - One who makes plans for installing a computer which will be replaced in two
years
one bigger anc~ faster.
'
OPERATIONS RESEARCHEH - Olle who does the least
work in the longest time in order to figure out how to
do the most work in the shortest time.
PARITY CHECK - Money given to farmers by agriculture dept.
VERSATILITY - The ability of a programmer to recite
Shakespeare while drawing flow charts.'

BIT - (1) Part of a horse's bridle. (2) 12% cents. (3) Past
tense of bite.
BOOTSTRAP - A leather thong. If put into a machine,
BOOM.
CHECK - Used if you have no credit cards. •
CIRCULATING MEMORY - A visiting professor.
CODE - A sickness for which, at the present time, there
is no cure.
CONDITIONAL JUMP - A suicide pact.
CONSOLIDATION - Making two programs do the work
of two programs.
D.C. DUMP - The garbage disposal location in the city
of Washington.
FEEDBACK - What is gotten if you sneeze while eating
soup.
FIVE DIGIT MULTIPLIER - One hand.
FLOW CHART - A liquid graph.
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by JOHN A. POSTlEya and T. DWIGHT BUETEllb
The ability of modern data processing
equipment to maintain a number of
different files of information on magnetic tape has been
I widely exploited and
currently represents
one of the major
contributions of this equipment to engineering and business information systems. A variety of tens or perhaps
hundreds of such files in $l single company is the rule
rather than the exception.
Such files might encompass the areas of engineering,
personnel, inventory, and accounting. Sinc~ the require:ment for these files arises in such a variety of areas of
company operation, to require that the files be of identical
format and form is likeiy to be inefficient both from the
standpoint of the functional requirements of the files
. and the programming effort involved in creating and
maintaining them. In most cases, different people and
even different computer programming organizations are
responsible for the creation of files and so the administrative problem of coordinating these activities to produce
a single compatible format may be substantial. 4
At the same time, the requirement to retrieve information and produce reports from this variety of files is
an important one. Typically; this problem has been
approached by writing a separate computer program for
each required report. This is adequate though costly
for periodic reports, but woefully inadequate for the
large number of one-time working lists which are needed
on a timely basis. Report generators have been applied
to the problem, but in general they show serious short-

comings in their capabilities for reading tapes of uncontrolled format and for selection by complex criteria of
information for the desired reports.3
In recognition of this problem, a Generalized Information Retrieval and Listing System (GIRLS) has been
developed and is now operational. The System has the
capability to prepare reports in a wide range of formats
according to any request criteria from any file. A large
number of reports can be produced in a single pass of
a given master file, each based on different request criteria and each in a different report format. The value of
the System in terms of eliminating the requirement for
special retrieval and reporting routines is increasingly
evident as it is operated in computer installations containing a variety of such magnetic tape files. 1
in an article published in the Journal of the ACM2,
W. C. McGee has recognized that the technique of generalization is the key to reducing costs in such situ'ations. He notes that the related operations of file maintenance and report generation are especially important
in this regard. But while such systems as McGee's were
a major step' toward generalization, the techniques described in this paper represent a significant· further
improvement.
Specifically, GIRLS contains the means to identify
and describe types of existing fields of any length which
might be contained (any number· of times) in a type of
record, rather than a description of existing records in
terms of the number of characters in a field; and it enables the processor to locate these fields by providing
the means to find the relative location of the initial such
occurrence, rather than the actual location of the field
in the record.
thus, since GIRLS identifies and locates fields and
records entirely independently of the format and con-

aExecutive Vice President, Advanced Information Systems, Inc.,
3002 Midvale Avenue, Los Angeles 34, California.
bGroup Engineer, Missiles Computing Engineering Section, Missiles

and Space Systems Division, Douglas Aircraft Co., Inc., Santa
Monica, California.
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tent of the file itself, it can be employed with existing
files of format variable not only among types but within
a given type as well.
There are three basic requirements for the operation
of the System. The first is that the requests of managers,
engineers, or .accountants be described in the prescribed
request format; these requests identify the criteria for
selection of information from file records and identify
the content and form of each report desired. The second
requirement is a magnetic tape dictionary for each file,
defining the structure, format, and size of the records
in that file. The final requirement is the computer program.
The request form is prepared by the person desiring
the printed report. It contains two kinds of information;
the search criteria necessary to identify the records required, and the report specifications which describe the
content and format of the desired printed report. Either
the search criteria or the report specifications or both
may deal with any of the data fields in the files. The
System checks this information for consistency and completeness before processing is carried out.

request memorandum, Fig. 2. Here, the requestor designates the proper information to retrieve for the report
and the format of the report itself. The report format
is automatically composed by the System according to
the framework specified by the requestor.' In those cases
where the information which must be printed exceeds
the width of a single page, the report columns are automatically "folded" to accommodate any required numher
of columns of information.
The System sorts information for each report in the
specified reporting order without regard to the original
sequence of the file. Any appropriate data may be designated for summarization during the report preparation
operation in terms of major, intermediate, or minor total
levels. The system has the capability to print or suppress
the printing of indicative data. It automatically provides
standard column headings for each data field which
may appear on a report; such headings will appear at the
top of appropriate columns without the need for their
identification by the requestor.
In the event that a report requires non-stand~rd column
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The search criteria are provided by the requestor in
a portion of the memo request format, Fig. 1. For each
such request the requestor designates the name of the
particular data fields to be examined, the specific values
or ranges of values of those fields for which a report is
required, and the logic which relates these values to
those of other fields in the same record. In addition to
four levels of "and/or" logic, the desired values are
further defined by the specific operators: "greater than,"
"greater than or equal to," "less than," "less' than or
equal to," "equal to," and "not equal to." The System
processes this information ultimately to select from the
master file the appropriate items for the report. 5
The report prepared by GIRLS is completely specified
by the requestor in the remaining portion of the same
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headings, these may be specified by the requestor and
they will automatically be substituted for the standard
headings in this report. Several report formats may be
specified simultaneously for any particular retrieval request.
The dictionary maintained on magnetic tape contains an entry for each file with which the system deals.
The entry for each file is divided into three sections:
the file section, the record sectioll, and the symbol section. The file section of the diet iOllary describes the
physical records on tape with resped to: tape labelling,
whether they are fixed or variahle ill length, whether the
data is grouped or ungrouped, whether the data is packed
or unpacked, and the actual lell~th of the physical record,
if fixed, or an upper bound 011 it, if variable.
23
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The record section of the dictionary contains informa-·
tion about each type of logical record in the file; e.g.,
the means of identification of the logical record type,
and the length, if fixed, or the parameters necessary to
compute the length, if variable, of the record type. The
symbol section of the dictionary contains information
about the data fields (symbols) in each record type: that
is, the standard column headings for the report, the
length of the fields, the form of the data in each symbol (binary, decimal, etc.), justification (right or left),
the relative address in the logical record, and the recor.d
types in. which each field appears.
Figure 3
GENERALIZED INFORMATION RETRIEVAL AND LISTING SYSTEM

EXTRACT REPORT FORMAT
AND CONTENT INFORMATION
FROM REQUESTS AND
DICTIONARY

Figure 3 depicts the basic functions of the GIRLS
progr(lm. In operation, the System reads the dictionary

and t4~ request specification into the computer and
compiles a separate retrieval routine for each request.
The master file to be searched is read, one record at a
time, and each routine compares the search criteria of
its request with the record. When the criteria of a request are satisfied, the routine extracts the data fields
required for preparing the report and writes. them on
a report tape, one record per report. When all of the
retrieval routines have been executed, the program
proceeds to the next record. The complete file is examined in this fashion. Then the System compiles the
sort and report preparation routines according to the
report criteria.
Next, the retrieval data are sorted to separate the several reports and to sequence each one as specified in
the corresponding request. One or more reports for each
request are then listed according to the remaining report specifications. Minimum running time, including
compiling, for this "load and go" system, is given by
the sum of the times required to pass the master file,
sort the report tape, and print. In many applications, this
time is reduced to the time to pass the master file from
which information is sought, since sort and pl~int times
are negligible.
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The contents of the .master files upon which the
System can operate cover a broad range of information.
Engineering files might include a file of drawing number data, a part number cross reference file, a bill of
materials file, a next assembly file, a file of weights and
centers of gravity for each part number, and many
more. Personnel files might include a file of labor hours
expended for each shop order, a labor accounting file,
a file of labor projection data, etc.
Inventory files might in elude a file of inventory balances, a file of inventory requirements' and the procurement status of' items, a file of item cost in various quantities, a file of vendor names and data for each part
number, and so forth. Accounting files might include' any
number of journals, a general ledger file, a payroll file,
a file of budget information reRecting actual vs. programmed costs, and a variety of subsidiary records.
Use of the program can be illustrated by an example,
although it should be realized that a single example
does not demonstrate all of the capabilities of the program.
This is the case of I. M. Casanova, a young personnel
manager who wants to search the personnel file to select
suitable feminine companionship. In general, he is looking for records that describe a person who must be 1)
a girl, and either 2a) a shapely blond, or 2b) a wealthy
brunette, or 2c) any redhead. His exact requirements
are shown on the sample load sheets, Figures 1 and 2,
and are explained below.
Mr. Casanova benefits from the fact that the extra
cost of preparing these personal reports will be insignificant because it is to be expected that the System will be
simultaneously used to prepare other reports such as a
skills survey, a plant telephone directory, and the biographies of all PhD's in the research department for use
in a contract proposal.
Casanova has no experience with computing or load
sheets. All he knows about the System is that its title
suggests that it might be useful to his present purpose.
He is guided by a User's Manual which is written in
layman's language. It describes the magnetic tape file he
will use, in terms of file identification, and the field
names and their contents. It also gives simple instructions for filling out the load sheets. By following the
instructions, Mr. Casanova will find that his search can
be accomplished using the four-level logic described
below, see Figure l.
1. Highest level
Groups of entries with different "section" numbers
(first column on the page) will govern selection on
an "and" basis, e.g., selected records' must meet
the requirements for sex, age, etc., and also for
hair, eyes, etc.
2. Second level
Sets of entries with the same "section" number
but different "row" numbers (second column on
the page) will govern selection on an "or" basis,
e.g., all requirements for blue eyed blondes must
be met, or all requirements for brown eyed brunettes must be met, or the single requirement for
redheads must be met.
3. Third level
Entries with the same "section" and "row" numbers but different "column" numbers (third column on the page) will govern selection on an
"and" basis, within the higher level limitations,
e.g., hair must be blonde or yellow or platinum
and eyes must be blue or green, etc.
4. Lowest level
All of the values of a particular field that have
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Figure 4
PAGE

1

CLASSIFIED PERSONAL PERSONNFL REPORT
ALPHABETIC LIST
NAME

DFPT PHONE
NO.

HA I R
COLOR

4113

5176 RLONDE

ALBRIGHT. GLORIA

1113

7265 BLONDE

ANDf~SON.

3200

ADA~S.

ANN

R~IGITTF

ARUM~E'L,

BETTY

DOE'. MARY

4037 RED
6218 BRUNETTE

BRIMMER. CHARLOTTE
2040

5903 BRUNETTE

2040

3191 BLACK

DUMM, DORA

5447

2888 BLO'DE

DUMME'h EDWINNA

1113

7165 RED

FIELDS. DEBRA

lIB

4319 ALONDE'

JAMES. JUL I E

4076

7056 BLONDE

JONES. JANE

HAIR
COLOR
blACK

~ANK
dALANCE

PR'fZ6YLSI(1' OLGA

5000 0

llLCH. MARIANN.E

50000
65000
85000

44

40

48

'32

22

35

34

25

38

SMITH. MARY

40

32

45

JONES. JANE

38

23

3&

DOE. M,t..RY

TOTAL

115 000
~b5000

500

2000

36

24

31

ADAMS. ANN

13 6

22

35

DUMM. DORA

31

23

31

JAMES. JuLt E

36

23

38

FIELDS. DEBRA

4L

1.4

38

38

22

36

MculLLICUDL>ll. ALICE

ALBR 16H1. GLOR 1 A

TOTAL

The specific computer program described herein is
presently considered to be a proprietary item, but the
system concept has been utilized to produce an essentially
similar operating program for a different computer system.
The System's ability to prepare reports from any magnetic tape file removes the requirements for special rou'tines to produce the variety of reports which are the essential outputs of engineering and business information
systems. The applicability of the logic of this system
to any magnetic tape, magnetic disc, magnetic card, film,
or similar file, suggests that further development will
produce a completely general solution to this type of
information, storage and retieval problem.
'.
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the same "section-row-column" number will govern selection from that field on an "or" basis, e.g.,
hair must be blonde or yellow or platinum.
To facilitate his use of the retrieved data, Casanova
hds requested two reports, as specified in the load sheet
memo, Figure 2. The entries on each report will be a
list of the records selected. The fields that are printed
are not necessarily those used for select,ion. Parts of the
printed reports are shown in Figure 4.
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Four new pieces of computer hardware for aerospace applications were displayed at the American
Rocket Society's 17th Annual Meeting and Space
Flight Exposition, held at the Pan Pacific Auditorium, Los
Angeles, in November.
Ranging in weight from ~9 to 88 pounds, the subminiature computers shown were: the Burroughs D2l0; Honeywell's "Pica;" the Librascope L-90; and the UNIVAC
ADD-lOOO thin-film computer. In addition, Burroughs also
displayed, in scale-model form, its military-oriented, modular D800 series.
Main feature of the Burroughs D2l0 is its variable
clock, which permits a clock rate of from 1 KC to 100 KC.
Representing· the first model of a class of subminiature
machines, the D2l0 weighs in at about 19 pounds, and
has a volume of .25 cubic foot. The storage consists of
256, 24-bit words of destructive data memory, and 4096,
l6-bit words of non:destructive program memory.
At the clock rate of 100 KC, add and subtract time is
30 microseconds; multiply, 570 microseconds, and divide,
640 microseconds. Advertised MTBF is 47,000 hours.
Storage capacity of the Honeywell Pica can be expanded
from a basic 3,072 words (24, bits) to 8,192 words, by
stacking additional memory planes vertically. The memory
planes are enclosed in a separate sealed case which plugs
into the computer.
Add cycle of the Pica, including access time, is 12 microseconds. Multiply time is 242 microseconds, and division
606 microseconds. Weighing 20 pounds, the computer has
a volume of 700 cubic inches. Operating power required is
46 watts.
The Librascope L-90 utilizes semiconductor microcircuits, resulting in a. part count reduction of from 6800
components to less than 1200, and allowing the computer
to be built on a modular "building-block" concept. Basic
add time -to the L-90 is 7 microseconds; multiply time is
105 microseconds and division time 203 microseconds.
The memory unit contains 8192, 28-bit words, with allowance for expansion using any number of individual 512word modules. Scratch pad and I/O data storage section
consists of 260, 28-bit words on eight glass delay lines.
This capacity may be doubled. The L-90 operates at a
20-megacycle clock rate, weighs 20 pounds, and occupies
0.3 cubic foot.
Utilizing a thin-film memory, UNIVAC's ADD-lOOO
contains 6656, 24-bit words of permanent and 256, 24-bit
words of variable storage. Typical instruction times are 12
microseconds for an add and 9 microseconds for a transfer. Extended sequence commands such as multiply and
divide are programmed.
The ADD-lOOO computer, including case, I/O, and
power supply weighs 88 pounds, occupies 1.3 cubic feet
and dissipates 262 watts peak. Reliability is estimated at
10,000 hours. Other computers in the 1000 family are the,
ADD-l020, with extended logic and twice the computational capacity of the ADD-lOOO, and the ADD-2000, for
central system processing in surveillance, instrumentation,
guidance, and display. All ADD computers feature thinfilm memories.
In addition to military Command and Control functions,
Burroughs stated that its D800 Illay be used for real-time
simulation air traffic control, communication switching and
data proc~ssing, and general purpose scientific computing.
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with remarks on future developments

SURVEY OF
COMPUTER MEM'ORIES
by JAN A. RAJCHMAN, RCA laboratories,
Princeton, N.J.
The standard internal memory of present computers is a random access ferrite
core memory.(l) Storage capacity and
speed of access determine its usefulness.
The largest typical commercial memory
has about two million bits, the fastest
has a cycle tim~ of about .8 microseconds. Considerable work is in progre~s
throughout the world to increase speed
and some to increase capacity.
This paper considers what are reasonable limits in speed
and capacity which can be attained with ferrite, thin
magnetic films or any magnetic technology. It also considers superconductive and tunnel diode memories which
show promise to exceed these limits.

limits of speed
Let us consider the maximum speed attainable in' magnetic
memories. We shall consider the cycle time T required to
address, to read, and to write or to rewrite the information and to leave the memory ready for another such
access. This cycle time is thus the reciprocal of the
maximum possible repetition rate. In a memory of N
words of m bits each, the speed is independent of m (in
all cases of practical importance when N > > m), so that
we confine ourselves to the consideration of a single bit N
word memory. The cycle time T can be expressed as the
sum of times required for each of various functions:

T

=

Sw d
N d
r N
2-I-+~+-B- +

ta

+

tn

(1)

ts
Switching Transmission Amplification Addressing Preread
Delay
Each of these times can be derived as follows:
(a) The switching time ts of a core or other ~agnetic
element can be written as
t,

(H - He)

= Sw

(2)

In a current coincident mode the mmf H can be at most
twice the coercive force He, - and. should be optimally
H = 1.5 He - for otherwise the half selected cores will
switch'. In general this limits the speed with respect to a
word organized mode in which H can be many times He,
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so that ts :::; Sw / H. The mmf H depends on the drive
current I and the length of the magnetic path. This length,
in tum, is related to the element spacing, d, when the
elements are packed as tight as possible. Approximating
geometrical factors which are slightly different for flat
and circular elements, the following single relation can be
assumed:
S d

.

ts ~ ~ [Sw in Oe sec, d in cm, I in amp, ts in sec.]
I

A memory cycle necessarily involves two switchings of the
core. This explains the factor 2 in relation (1).
Let us consider possible minimum times ts for ferrites
. and thin magnetic films. In either case a drive current of
I = 1 ampere g about the maximum to be expected fro~
the best transistor and about the maximum tolerable in
}~ 10- 6
small wires. In the case of ferrites a value of Sw
Oe sec is the lowest reported, so that with d
1 mm ts
100 ns and with d
.1 mm ts
10 ns. In the case of films,
values as low as % 10-7 Oe sec have been consistently
observed. But here the spacing cannot be arbitrarily small
because the ratio of length-to-thickness of 103 to 10 4 is
necessary to prevent deleterious demagnetizing effects.
1 cm, used in an early exSpacings in the range of d
periment, yield t = 100 ns and spacings in the range· of
d = 1 mm found possible in more recent experiments
yield t = 10 ns.
(b) The transmIssion time tt along the digit write and
read windings which link all N elements is made of N
times the delay at each element. If the spacing between
elements is d cm and the electrical disturbance travels at
K times the speed of light C, the time tt
Nd Kc . We will
assume K :::: %, not an unreasonable value for the transmission line type of windings encountered in ferrite cores,
ferrite plates, or thin. film. memories. There is delay along
both write and sense windings, but if these are grounded
on opposite ends the variations in write and read delay
will compensate and have a sum of tt. Typically
tt
N.I0_1O, N.10-ll or N.I0-12 for a spacing d of 1
cm, 1 mm, or .1 mm.
(c) The voltage· V· obtained from the sense winding must
be amplified sufficiently to set an output register, and then
further to provide voltage for the. digit winding which
inhibits (or partially drives) the whole plane. This voltage
is made up of N times the voltage produced at each unselected element which in tum is the sum of the elastic
voltages unavoidably present in real non-ideal rectangular
hysteresis loop material and the voltage due to the in. ductance of the windings between elements. Let us call
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r the ratio of these elastic voltages to inelastic voltage
due to the switching of the selected core. The required
voltage on the digit winding is thus
rVN+V=rVN
In general r N> > 1, so that the useful voltage V can be
neglected in comparison with the sum of elastic voltages.
The total voltage gain C required to amplify the sense
voltage is therefore rN. Amplification necessarily entails
time : a certain frequency bandwidth is necessary and a
certain delay is encountered in the amplifier. We will
make the simplifying assumption that in the best amplifier, with cascaded stages if necessary, the ratio of the
gain C to the time t g required to obtain it is a constant
B = Cit. This constant B is characteristic of the amplifying element used; tube, transistor or tunnel diode. Also we
assume, optimistically, that the current gain which is required in addition to voltage gain, is obtained without
further loss of time. Therefore the minimum time t g required for amplification is t g = rN/B.
A typical value of r is .1 for good hysteresis squareness
and reasonably tight spacing of the elements. Values of B
vary a great deal with transistors. Not uncommon are
amplifiers for which B = 109 sec-1. Advanced experimental types show as much as B = 1010 sec -1. Tunnel
diode amplifiers with an equivalent B of 1011 sec-1 have
been made. The corrresponding delays t g are thus t g
= 10- 10 N, 10- 11 N, or 10-12N.
In general, the input write signal must be amplified, and
this takes time. However, usually the input signals are at
reasonably high level, so that this time can' be neglected
in comparison to that required to amplify the sense signals.
(d) The time ta to "address" is defined as the time required
for decoding the address. In general, if the inputs to the
memory are at sufficient high level they need not be amplified before decoding. Consequently this operation can
proceed in a time ta short with respect to t g and will be
neglected for simplicity.
(e) The time tn "preread delay" is in practice a dominating
factor. In general the digit write (inhibit) is coupled to
the sense winding so that a large signal appears in the
read circuits during writing. This signal can be orders of
magnitude greater than the desired read signal. Cancellation systems balanced circuits, etc., are generally used to
keep this pick-up at a minimum, but it still produces a
signal considerably greater than the sense signal. Cancellation cannot in general be perfect due to delta effects,
i.e. due to the fact that elastic couplings are dependent
on the remanent state of the core. Clamps can be used
on the sense amplifier to prevent it from being paralyzed
by this large signal. In practice most of these remedies do
not avoid the necessity for allowing a certain time to
elapse for the decay of the transients due to writing at
one address before it is possible to sense at this or another
address. This is the time tn. In typical 5 fLsec memories,
tn is about 1 fLsec.
To gain an idea of the highest attainable speeds, let us
consider only the switching time of the element, the delay
through the array and the time required for amplication.
These are times dependent on basic properties of the
fi?agnetic material, the size of the memory and the limits
of the associated electronics. We neglect the practically
very important "preread" delay time on the optimistic
assumption that further ingenuity in balancing, clamping,
etc., will render this delay negligible. Similarly we neglect
the decoding time tao
On Figure 1 are plotted a number of curves relating
the cycle time T to the number of words N. The curves
are for three switching times, 10-6 , 10-7, 10-8 seconds
respectively. For a one bit word the cycle time is simply
twice the switching time. As the number N of words increases a term proportional to N is added, since both tt
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and t g are proportional to N. The curves. are drawn for

tt = t g • This is a convenience, and is justified since the
efforts in the last few years in microminiaturization to
reduce tt and in semi-conductor amplifier to reduce t g
seem to have roughly resulted in a draw between the importance of these two factors. In any case it is easy to see
on the curves the effect of having one of the times
dominating the other.
In the case of ferrite cores, OD's of 18 mils and 1D
of 13 are at the forefront of advanced memories. These
cores switch in about 10-7 seconds (100 nanoseconds) for
a current of roughly one ampere. Spacings of d = 1 cm
are commonly used. Present transistor circuitry is characterized by roughly B = 109 sec-1. Therefore the curve
corresponding to tt + t g = 2.10-lON represents about the
best state of the art. A memory of 1024 words has a
minimum cycle time of .4 to .5 fLsec and one of 4096
words a cycle of 1 fLsec. Assuming an easily achievable
spacing of d = 1 mm and somewhat more difficult but
possible circuitry of B = 1010 sec 1, the curve for tt + t g =
2 x 10-11N shows that a cycle time of 200 ns for 1024
words and 300 ns :1096 words are limiting. The next
substantial improvement must result from. a decrease in
switching time. This can be obtained simply by reducing
N
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the size of the core. The degree of reduction depends on
the skill of technology. It is unreasonable to assume a
reduction below 2 or 3 mils. A slight improvement in the
switching coefficient Sw, perhaps by 50% can be assumed.
This would then lead to a switching time of 10 nanoseconds, which with tt + t g = 2 x 10-11 N, corresponds to
the heavy curve in the figure. Typically a memory with
4096 words could then be cycled at the .liniit in 100
nanoseconds.
The outstanding virtue of thin magnetic films is fast
switching. (2) (8) However, because elements smaller than
about 1 mm would entail deleterious demagnetizing effects
and practical limits of drive current are about 1 ampere,
the fastest usable elements still take about 10 nanoseconds
to switch: Optimisticaily, with some reduction in size and
a considerable improvement of Sw a limiting switching
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time of 1 nanosecond could be assumed. Because a drastic
reduction of size is not possible, the transmission time is
at best tt
10-11 N sec. The best transistor circuitry can
perhaps yield a B = 1010 sec-I, as was assumed for
ferrite, but here there are practical difficulties with dealing
with a much smaller signal, so that it may be more diffioult
to achieve it. In any case the heavy line

=

(t.

= IOns, tt + tg = 2 x 10-

l I N)

of the figure seem to be about the ultimate limit for both
thin films and microferrites.
In the foregoing analysis we have assumed a "pure"
magnetic memory in which all the N magnetic elements
of a given bit of the words are coupled through a single
sense and through single digit winding. Considerable
speed-up is possible by splitting these windings into p
parts each. The delay time tt, and the required gain and
consequently the amplification time t g are both proportional to Nip in such a "compound" memory. Furthermore in the case, of a current coincident memory, the
disturbs are reduced by the factor p. Of course, such
partitioning requires more electronics. The n,umber of required digit drivers and sense amplifiers is increased by p.
In present commercial practice, the largest "pure" planes
have 4096 cores. Planes with 16,384 are usually partitioned at least four times.
One could believe that, with sufficient partitioning the
effects of tt and t g could be reduced at will but this is not
possible because wiring requirements never make tt zero
and there is definite minimum time for amplification required for current gain and losses. A reasonable reduction
of tt + t g of about 4 can be expected. The result of such
10

and drivers. The bistable character of the device and its
sharp non-linearities permi~ operation of an array in voltage or current coincidence. Faster speed is obtained in a
word organized mode where coincidence is used only for
writing, as in magnetic memories. Special "backward"
tunnel diodes having practically a flat region in place of
the usual peak-valley region, can be used to couple tpe
storing diodes to the sense amplifiers. This reduces conSiderably' the otherwise severe attenuation of the signal
and thereby permits obtaining the output read signal in
only 1 to 3 nanosecond's when tunnel diode circuitry is
used.(4)
Tunnel diode memories with cycle times of 10 to 25
ns and capacities of about 1024 words are in an experimental state of development. Their probable region of
utility is shown on Figure 3.

o (

limits of capacity
Let us consider the largest storage capacity attainable in
. magnetic memories. One could think of the question
simply in economic terms. For example, one could contemplate obtaining a billion bit memory by buying a thousand conventional memories of one million bits each. If
one had the required billion dollars' this might be a solution. However, the delivery time would likely be very
64N
BITS

N
WORDS
26

2

224
222

8

2
LIMITS OF
MAGNETICS

2
2

20
18

16

16,384
4096

CURRENT
COINCIDENT

1024
256

103~__~~__~~__~~__~~__~~~
2
10
4
10

3
10
5
10

4
10
6
10

5
'10
7
10

6
10
8
10

7
10 . WORDS N
9
10
BITS 100 N

64
I0

3

'----~:__-~-----l'------L---...L-----'
IOOIL S

STORAGE CAPACITY
FIG.2 NUMBER OF SWITCHI NG ELEMENTS AS A FUNCTION
OF MEMORY CAPACITY.

a reduction is plotted on the figure for the case L = 10 ns
and tt + t g = 1 (2 x 10-l I N) showing this improvement

4"

.

with respect to the heavy limiting curve.
- vVith such partitioning a memory with 16,384 words
could by cycled in principle in 100 ns.

tunnel diode memories
What are the prospects of an increase of speed by an
order of magnitude with respect to' these magnetic
memories?
A 10 ns cycle time could be obtained with an element
switching in 1 ns. The capacity would be 4096 for
elements spaced .1 mm apart, provided of course that the
amplifiers would work at the right speed. (See Figure 1.)
These severe requirements can be met by using tunnel
diodes for the storage element as well as for the amplifier
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DEVELOPMENTS.

-long. This can be appreciated by considering that automatic machines making and wiring elements at the rate
of one per second' would take 30 years to complete a
billion bit memory! Higher fabrication speeds, parallel
operations, etc. still would make a bit-by-bit construction
too lengthy to be acceptable. Clearly then, means must
be found to speed up construction by a batch fabdcation
technique. Also obviously the cost must be reduced.
There is probably no fundamental limit to attainable
storage capacity if the consequent loss of speed is accepted. A meaningful question. is therefore to ask what is
entailed in a given significant increase in capacity, let us
say from today's million bits to a billion bits.
Considerable progress was made with certain batch
fabrication techniques. For example, as Icing as five years
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ago an apertured ferrite plate with 256 bits and with
printed windings was developed.(5) More recently some
of the work proceeding in various laboratories with thin
magnetic films is aimed primarily 'at batch fabrication(6)
rather than Qr in addition to speed. Of significance are
recently announced(7) etched permalloy sheets with many
elements and their necessary windings fabricated by photoetching techniques. Notable are also efforts to make arrays
. by electroplating wires(8) or meshes. Various degrees of
success have been achieved but thus far no method has
speeded up fabrication or reduced cost with respect to
bit-by~bit fabrication by the sought factor of a thousand.
It is likely, however, that further vigorous development
along the lines already proposed or others' will yield
this factor within the next few years.
Unfortunately this is not sufficient. Magnetic materials,
even with the best hysteresis squareness, just do not have
sufficient non-linearity and other properties to provide all
the required switching without the aid of considerable
electronics. To appreciate the amount of electronics necessary, let us estimate the number C of single semi-conductor
switches, transistors or diodes, required for a memory of
N words of m bits each.
Addressing requires 2 VN driving channels in current
coincident mode and N channels in a word organized
mode. Each channel must be dual to provide the two
polarities. Furthermore, address decoding requires multiplying these numbers by at least 2. Therefore, about 8 VN
elements for current coincident mode and 4 N for word
organized mode are fair estimates.
Magnetic switches can be used for addressing. Most
practical is .an xy dc biased switch, in which the X drive
overcomes the bias and the y drive provides the switching
and useful output of the selected core. A large switch of
this sOrt would of course have to be made by integration
techniques similar to those used for the memory. The
number of address drivers would be 2
but here the
number used need not be doubled sInce both polarities are
obtained due to the restoring effect of the dc bias. On the
other hand, the inefficiency of the switch requires more
power in the, drivers, so that the estimate of 8
semiconductor for current coincident addressing will still be
approximately valid in this case.
For writing and reading, a single channel for each of
the m bits would be sufficient if the magnetic elements
were ideal, but for large number of words N the writing
and sensings windings must be partitioned. For writing,
the maximum number of Nw of elements per windings is
Vd/r VNw, where Vd is the maximum voltage of the driving
transistor. Typically if Vd = 10 volts, and V = 10 mvand
r = .1, then Nw= 10 4 •
For reading, in a word organized mode, the maximum
number NR of elements per sense winding is determined
by the attenuation produced by the large series impedance
of the winding. An estimate of NR = 10 4 is not too unreasonable. In a current coincident mode the 2 V N half select
disturbs add each a fraction f of the sense voltage V. This
fraction depends on the squareness of the cores, on their
uniformity since cancellation effects are used, and on the
delta effect at strobing time. For extremely good cores f
attains barely 400, so that if a 2-to-1 signal to disturbs is
tolerated, N = 10 4 at the limit.
It is thus evident that when N exceeds N R = N w =
104 the sense and digit write windings must be partitioned.
The partitioning factor p is N/Nw. We will assume that
the sense amplifier and that the write amplifier with its
logic rewrite, require 10 semi-conductor elements each.
Consequently the total num,ber of elements for se,nsing

vN,

vN
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and writing is 20 m - , assuming NR = Nw.
Nw
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The total number of semi-conductor devices for addressing, writing into and sensing from a memory of N words
of m bits each is thus approximately, for N> Nw:
C = 8

vN + 20 m ~ current coincident mode

(4)

Nw
C = 4 N

+ 20 m

N
word organized mode
Nn

(5)

<

, For N
Nw the additive terms are 20 m when partitioning
is not necessary. These relations are plotted on Figure 2
for m = 100 and Nw = NR = 104 .
It is apparent that a billion bit memory requires about
twenty million semi-conductor devices if operated in current coincidence and 400 million if operated word organized. In any case it is clear that batch fabrication of the
semi-conductor devices is indispensable. A great deal has
been done arid even more has been said, about batch
fabrication' of semi-conductors together with the necessary circuit elements i.e., integrated circuits. To date,
batch fabrication of about' ten elements is a modest
reality, but a' number of experimental approaches for
much greater integration show good promise.
What ,is then the overall prospect for a billion bit
magnetic memory? Great strides in magnetic and semi"
conductor batch fabrication are necessary. At the moment,
there is more progress in this respect in magnetics (where
it is perhaps easier) than, in semi-conductors. It seems
therefore that a current coincident mode which taxes
magnetics more severely for squarer and more uniform
elements but requires less electronics will come into being
before a word organized mode more lenient in magnetics
but requiring order of magnitude more electronics. In
any case, the development is likely to be gradual unless
spectacular success in material improvement or a brilliant invention, or more likely both, should permit a
sudden jump. More likely this evolution may be stopped
through the success of superconductive memories.
supercoriductive memories
.
Superc,onductive phenomena are essentially ideal for memory applications: persistent supercurrents are. a natural
form of storage ~nd sharply defined thresholds between
the superconductive and normal states permit switching. Moreover, thin superconductive film technology offers
the unique possibility of simultaneous miniature batch
fabrication of storage elements, addressing switches and
all connections.
A short description of a superconductive continuous
sheet memory may be in order since it has been reported only recently.(9) Two perpendicular sets of parallel
suitably insulated lead strips are evaporated on top of a
continuous film of tin. When an X and a Y. strip carry
a current I, the magnetic field pattern at their intersection
is at 45° with respect to the strips. The intensity of the
field is maximum at the' intersection and diminishes gradually with distance. Consequently, there is a region
limited by a definite boundary within which the field
in the tin sheet exceeds a critical value and renders the
sheet normal and outside of which it does not. vVithin
that region it is possible to induce persistent currents
and change the polarity of existing persistent currents.
The final polarity obtained depends on the polarity of
the primary currents and determines whether a one or
a zero is stored. An element is switched only if the
primary excitation is opposite to that which previously
established its state, and only if it exceeds a certain
definite threshold. The situation is thus quite analogous
to a hysteretic magnetic elemellt with a perfect square
loop. A voltage is induced ill a sense winding on the
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opposite side of the memory plane due to the local
magnetic field leaking through the plane at the selected
position. No field leaks elsewhere through the super~
conductive sheet because it is a perfect magnetic shield,
so that there are no disturb signals due to half excitations. Addressing is done by a decoding tree of cryotrof!:s
feeding the selected lines. These cryotrons are fabricated
at the same time as the memory and are made of the same
materials: lead and tin.
The superconductive memory can be used in connection with a conventional semi-conductor computer.
The drivers for the cryotrons, the sense circuits, and the
write and rewrite circuits are of the conventional transistor type. However here, in contrast to magnetic memories, the number of circuits increases only very moderately
with capacity. 'For addressing, drivers are necessary
only for the binary bits of the address. The writing and
sensing circuits need not be partitioned.
The technique thus seems to offer all the prerequisites
for making a large capacity memory-integral miniature
batch fabrication techniques and very small requirements
of auxiliary circui~s. Capacities of billions' of bits may be
,achieved and thus 'furnish the computer art, for the first
time, 'the large capacities available today only in electromechanical memories. The accesses at electronic speeds
will be measured in microseconds rather than in 'seconds
or minutes.
The large capacity possible with superconductive memories justifies the use of liquid helium. Today, such use
is a laboratory inconvenience, but tomorrow closed cycle
refrigeration units will be no less objectionable than air
cooling or air conditioning systems.
,
While the superconductive memory offers a unique solution to large capacity memories, it promises also to be
fast. Its speed is chiefly limited by the time required to
address it through the cryotron tree. Cycle times of about
a microsecond may be expected with conventional cryotron designs for capacities of millions of words.

conclusions
The estimates and speculations described above can be
summarized by the diagram of Figure 3 with the following remarks:,
.
1. Present ferrite core technology has achieved capacities of about two million bits and cycle times as short as
.8 microseconds.
2. Extension of magnetic technology to faster memories is likely to be limited. The limit depends on the
number of words and is about 100 ns for 4096 words or
possibly for 16,384 words. Ferrite and thin film technologies may be pushed to this limit. Both present serio]Js
engineering difficulties, which are perhaps more severe
with thin films.
.
;J. Tunnel diode memories may extend speed beyond
the limit of magnetic memories by a factor of 5 to 10,
for capacities of about 1024 words.
4. Extension of magnetic memories to large capacities
depends on economic factors. Substantial exte'nsion req1.lires batch fabrication techniques for both the mag!letic elements and the semi-conductor circuitry. Progress
in semi-conductor batch fabrication needs to be far more
advanced to make this a real possibility.
5. Superconductive thin film technology-and particularly the continuous sheet superconductive memory-offers the possibility of a very large capacity memory because of its ideal storage and switching characteristics
combined with its integrated miniature batch fabrication
possibili ties.
-Foretelling limits for any part of the explosively advancIng flrt of electronics is perhaps foolhardy. Brilliant inventions or breakthroughs in materials, or both, may render
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re~sonable limits of today completely meanin'gless tomorrow. This may well be the case for the estimates given
here. Nevertheless,' a reasonable attempt at circumscribing
possible gains with given approaches helps to set the field
in perspective. This is the only purpose of this paper.
A possible course of events may be the development of
. other types of memories. The backbones of computers are
memories. The advent of random access memories was
essential to the coming into being of the modern stored
program computer as we know it. Memories, with a
more general type of access may well dictate new forms
of computers. In these, there may be less emphasis on
speed as more direct solution, methods may become possible. For example, it may be possible to address a
memory through the content of part of the stored information itself and retrieve the remaining part associated
with it. Such content addressable or associative memories could make searching for information very simple
and could either simplify or make unnecessary such tasks
as ordering merging, sorting and collating of information which require so much time as in today's serial
processing. Content addressability entails mixing logic
functions with storage functions. This is precisely what
was necessary to achieve really large capacities in random
access memories, so that all the considerations on integrated batch fabrication are valid here. Superconductive
techniques are thus a prime candidate for content addressable memories and have already been used in small scale
experiments for that purpose.(10) Magnetic techniques with
a judicious use of semi-conductors may well provide the
first prototypes.(11) The real solution could be through the
use of integrated semiconductor techniques such as thin
film transistors. (12) At this time it is too early to "formulate
a sensible judgment on the technique best suited to content addressable memories, but it is already clear that
memories of that type will be very important in the future.

o c
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It isn't
the heat
... it's the
uniformity
That word "uniformity" is the key to the unsurpassed perfor.mance of Fabri-Tek temperaturecontrolled cor~ memory stac,ks.
A unique system developed by Fabri-Tek insures
evenly distributed heat throughout every plane.
The optimum temperature is maintained within
narrow limits through the entire stack. The result
is complete elimination of output drift, outstanding
stability even in rapidly changing ambients.
The photographs on this page show part of the
range of Fabri-Tek temperature-controlled stacks.
Those illustrated run from a 4096 x 12 stack to an
8192 x 32 stack. Temperature (and performance)
is uniformly stabilized in any size.
Normal production stacks are rugged, too, withstanding high level shock and vibration.
Planes used in the temperature-controlled
stacks are, of course, of traditional' Fabri-Tek
q~ality. Electrical characteristics are exactly
matched to customer system req uirements. An
active product assurance group constantly monitors all factors affecting produ'ct quality.

Used in Polaris program by Hughes
Aircraft Co. and Con·
trol Data Corporation

In the 8400 Series
computer by Collins
Radio

In AN/UYK·1 computers by Thompson
Ramo Wooldridge

What's your memory problem? All of the above
solutions to temperature control of memory stacks
were solved by Fabri-Tek-using a common method
in various configurations. We have ,more than 450
people whose sole business is developing and producing highest quality magnetic memory components and systems. May we help you?

Fabri-Tek, Incorporated, Amery, Wisconsin
Telephone: COngress 8-7155 • TWX: Amery 8931

o

In the RCA 4100
series computers by
Radio Corporation of
America.
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If you're a programmer ...

YOU SHOULD BE AT COLLINS
Why? Because Collins is taking an entirely new
approach - the Microprogramming Technique - to

Microprogrammers
(Logic Designers)

_ _-\'c.vomputer-design.-We~re-using-this-te(;hnique-in-com~-1 ___________----:-_1_
bining communication functions-message switching,
Applications Programmers
priority routing, data transmission' and conversion _
(Customer's Problems)
with conventional computer data processing applica~
Software Programmers
tions. This new Collins concept of what a computer
(Coders, Flows, etc.)
can do opens up a whole new field to programmers,
Diagnostic Programmers
You'll be able to experiment and explore. You'll have
(Automatic Fault Locatioh)
the opportunity to actually participate in logical design.
Machine Organization
You'll be looking for new ways to use this computer
(Gross Logical Design)
system, new applications in which it can be used, new
product development ideas. Talk about ground floor
opportunities! We've already sold and are installing'
these systems in airline and railroad communication
networks. But th(!! surface has just been scratched. If
you have at least three years of programming experi~
ence, a degree in E.B., Math or Business Administra~
tion, we'd like to talk with you. The listings at right
tell you what fields are open and where to write.

,1A~~

11 _ _ _ _ ,

.

.

-.......:..---1-------

COLLINS

~~f1

Send your reply,
marked Dept. DT, to:
E. D. Montano
Information Science Center
Collins Radio Company
Newport Beach, California.
L. R. Nuss
Collins Radio Company
Cedar Rapids, Iowa
C. P. Nelson
Collins Radio Company
Dallas, Texas
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some businesses transmit data for

)

8

hours

WHEN THEY COULD SPEED
TilE SAME DATA IN 48 MINUTES*

o

some businesses pay $25001 mo

W_JlEN THEY NEED SPEND .\
ONLY

$1500/IDO

some businesses are tied to private lines

WHEN THEY COULD BE CALLING
ANYWHERE OVER REGULAR
TELEPHONE LINES
some businesses put up with errors

.

WHEN THEY COULD TRANSMIT
ERROR-FREE

SOME BUSINESSES DON'T HAVE
DIGITRONICS DIAL-O-VERTER

Modern business needs the speed, accuracy and freedom of the Dial-o-verter data transmission
system. It takes your data on punched cards, magnetic tape, or paper tape, and transmits it around
the country as fast as 2500 words per minute (25 times faster than conventional equipment). It uses
the Bell System Data-Phone and the regular dial telephone network - even your private lines.
Savings? Alert managements are using this high speed, error-free communications equipment in .
30 cities right now to make vital data available almost instantly to branch offices,computer centers,
warehouses, and production plants. And, most important, Dial-o-verter allows direct "talk"
between punched cards, paper tape, and magnetic tape. No need for "mix-and-match" equipment.
That's why so many leading corporations like Socony Mobil Oil Co., .Mohasco Industries, Martin
Co. and Canadian Pacific Railway Co., to name a few, have installed the Dial-o-verter system. For
more information contact: Digitronics Corporation, Albertson, N. Y.

8 0
*Typical example. A Digilronics Districl Sales Manager will be happy 10 work oul your savings.
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Make sure your new computer does both
Don't settle for data processing alone. If your company is

memory, and built-in floating point. It should be able to

planning to buy or replace a computer, get one that can also

handle a number of input-output devices at the same time.

V

handle today's increasingly complex scientific, engineering

And, of course, it should be designed to grow ... as your

\

and management problems. A good medium priced ma-

organization grows.

chine should be able to meet all of your computer needs.
What should you look for? First, it must have both binary

It should, in short, be just like the GE-225.
When the question of a new computer comes up, investi-

and decimal capabilities. It should have a full-scale scien-

gate the GE-225. We think you'll be impressed. It's a lot of

tific language and a competent business-oriented language.

computer for the money. General Electric Computer De-

It should have high speed arithmetic, a large and effective

partment, Section 112, Phoenix. Arizona.

1togress Is Ovr Mosf /mporf.anf Prot/vcf
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dual memory and stored logic

THE
PB 440
The latest issue from Packard Bell Computer,
the PB 440, was announced last month.
The dual memory stored logic system features
a new appro~ch of the stored logic concept (DATAMATION, May '61, pg. 33) to provide a flexible repertoire of
"instructions" which may be designed with a specific application in "mind.. The basic word length of the machine is 24
bits. The main memory cycle time is 5 microseconds.
The basic machines contain 4096 words of memory,
which can be expanded in 4K blocks to a maximum of
32K. This memory can be read non-destructively to give
an effective "cycle" time of 1 microsecond.
The instruction set consists of basic orders called microsteps. The usual mode of operation will be to use a simple
interpreter to decode (by programming) a chosen instruction set. After the decoding operation, a subroutine will be
entered to perform the desired function. Th.ese subroutines,
called macro-instructions, are written in micro-steps.
It is theoretically possible to use such a scheme to simulate other existing computers so that investments in
programming libraries can be protected. On the other
hand, it is possible to exploit the flexibility of the equipment and devise other instruction sets which are "tuned"
to the application at hand.
The 24-bit word length of the machine allows two
micro-steps to be stored in a single word. The programmer

O

RW
'230

Y

o

0

"

The RW Division of Thompson Ramo Wooldridge
Inc. announced this month its new RW 230, a
general purpose scientific/ engineering computer
deyeloped from RW's earlier TRW 130, designated for the
military as the AN/UYK-l.
Falling in the medium-scale computer range, the" basic
230 features 8K, 15-bit words of core memory, which may
he expanded to 32K. The indirectly-addressed machine
has a 6 usec cycle time and an add time of 12 usec.
Also featured are eleven interrupt lines, which allows
the computer to interleave computations simultaneously
with input/output functions.
Currently being prepared for the 230 is FORTRAN II,
which may be implemented with a minimal configuration,
and is capable of a paper tape output directly from an 8K
main frame memory.

0
1l

and fortran II
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loads is with the frequently-used macro~ins.tru~~ions. "H?w-"
ever, once fast memory is loaded the effectIve cycle tIme
is 1 microsecond per word.
One area of application is in process control or realtime situations. A small configuration which consists of
processor with 4K memory, a Selectric typewriter, and
punched paper tape in and out rents for $3,500 monthly
and is suitable for engineering/scientific calculation. The
configuration pictured also has 800 cards per mi~ute
input, 250 cards per minute output, and ~ 1000 hnes
per minute printer. Monthly rental for thIS con?gur~
tion has not been established. A mag tape optIon IS
also available.
,
Software centers around a recommended command
list for systems applications and engineering/scientific
computing. Also provided will be FORTRAN, an assembler, and a basic library.
First delivery is scheduled for Septembe!, 1963.
•
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Th~ stored logic design of the 230 is similar to that of
the TRW 130 (see DATAMATION, May, 1961, pg. 33).
Programs for the 130, it was pointed out, are compatible
with the 230. Extrapolation, curve-fitting, simultaneous
equations, test data reduction, and telemetry data processing are among the typical routines available from RW.
Peripheral equipment (also compatible with the 130)
available for the 230 includes a standard peripheral group,
consisting of paper tape reader, reeler, and punch; input/
output typewriter, and controller; the magnetic tape system consists of up to four mag tape drives and a controller.
Individually-required devices are also available, such as a
medium-speed line printer; Flexowriter; card reader; digital plotter; extended 32K memory; and a data line synchronizer, which permits data transmission lIsing telephone lines.."
A basic 230 with 8K memory will lease for $1800
monthly. First delivery is expected by this summer.
Other computers in the RW line are the TRW 330 and
the TRW 340, both process eontrol eomputers, the former
with drum memory, the latter with eore storage. Both may
be combined to function as a drum/eore system. The TRW
530 is a general purpose, stored logic, 18-bit computer, for
•
business data processing and scientific applications.
CIRCLE 109 ON READER CARD
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THE CALIFORNIA
COMPUTER CIRCUIT

"
D

•. • and each one
perfect with

PERFORATOR TAPE

November was an active month on the California
" compiler circuit. Of special note was the one-day
technical symposium held in San Francisco on
November 9. The theme itself is unique: "Problem Oriented
Systems: a Report of U'ser Experience." The emphasis was
on users rather than developers who sometimes "become
burdened with the enormous beauty and perfection of it all."
Dan Teichroew, program chairman, summarized the sessions on business compilers for DATAMATION: "Com'pilers are in fact in operation and production runs are
being made; training and experience is just as necessary
with the use of compilers as it was before; the amount
of systems 'analysis that· is required is, no~ reduced; the
documentation problem is eased; the compiled programs
use more memory and require more computing time than
those prepared directly by experienced programmers; the
use of compilers reduces the time required for program
debugging."
The discussions of languages for Command and Control
(1,2,3,4,5,) were continued with a session on NELIAC
by W. H. Wattenberg and a session on JOVIAL by Jerry
L. Koory. The touted debate did not materialize as the
speakers did not address each other directly. The two
speakers described the two systems and indicated that
two different design concepts were involved. One was
essentially a "programmer's lariguage" while the other
was quite suitable for a, mathematically oriented, noncomputer person. In addition, the size _of the programs
,for which JOVIAL was designed "require" sophisticated
t?ols for handling a large common data base.

o c

meanwhile
SOlTle of the newer tape perforators can puric~ tapes at the
rate of ~,720,000 perforations per hour or 162,000 holes
every _minute! At such super speed, oniy the very finest
quality tape cah perform reliably.
PERFECTION® Perforator Tapes, which are manufactured
according to rigid quality control standards, meet the
demands of all high speed equipment.
I

There are PERFECTION® Tapes, either rolls or folded, to
meet every computer or communication application. Please
mail: the coupon below for your copy of our sample brochure
••• without cost or obligation.

On the 14th of November the discussion was to be continued at the San Fernando Valley ACM meeting. The
participants were changed; the subject was the same.
After drinks and dinner, Tom Steel and Ed Meyers discussed two different topics in the same room. Meyers
described NELIAC for the Valleyites and Steel treated
JOVIAL. Again no debate ensued. The question session
probed for a debatable topic, but the subject is so complex that positive stands, challenges and defenses seem to
be difficult. One wonders if the subject is reducible' to
good or bad, black or white, standard or not.

while out in county orange

PAPER
MANUFACTURERS
COMPANY
PHILADELPHIA

15,

PENNSYLVANIA

BRANCH FACTORIES:
Indianapolis, Ind .• Newark, Calif.

PERFECTlON® IS
YOUR PROTECTION

-------

SALES OFFICES:
Atlanta. Chicago •. Cleveland • Dallas
Kansas City • Los Angeles • New' England
New York • San Francisco. Syracuse

---_ ..... _-------------

SALES DEPARTMENT
PAPER MANUFACTURERS CO., PHILA. 15, PA.

Without obligation, please send me your sample brochure of PERFECTlON®
Communication Papers.
~AME

____________________________________

FIRM _'_______________________________

POSITION

OR

TITlE _ _ _ _ _ _ _ _ _ _-'-_____________

STREET_________________________________

CITY______________-'-______,ZONE_'_ _STATE _______
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Also on the 14th of November, the Orange County chapter
of ACM heard Dr. Maurice Halstead (of NELIAC fame)
speak on NELIAC (what else). Dr. Halstead noted that
measures of programming efficiency were few and far between, but that indications could be found that NELIAC
increased a programmer's output. He cited "Before" and
"After" (NELIAC) figures which, among other things,
showed a decrease in the number of debugging runs to
have a program checked out. Bob Strahl, chapter secretary,
reports that Dr. Halstead also emphasized "that being written in its own language, (the compiler) is easily suited to
correction and modification. This also allows individual
~sers . to put in speci~l modifications and improvements
whenever they desire."
•

REFERENCES
1. lee S. Christie, Marlin G. Kroger, Information Processing for Military
Command, DATAMATION, June 1962, pp. 58-6l.
2. W. H. Wattenberg, The Programming Problem In Command & Control,
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3. "Business And Science," DATAMATION, October 1962, pp. 17-18.
4. RAND Symposium, DATAMATION, October 1962, pp. 25-32.
5. RAND Symposium, DATAMATION, November 1962, pp. 23-30,
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JliSt 60. seconds to retrieve and make hard
copy of anyone of 30,000,000. documents

o

This new, high speed, electronically controlled filing
system provides an entirely new concept in document storage and retrieval.
Called MEDIA (Magnavoxglectronic Qata
Image ~pparatus) it locates and produces a full
size black and white hard copy of any" page in a
file of 30,000,000 pages or more,in less than a
minute. As a result, you can realize substantial
savings in time, floor space and office overhead.
Material is filed in an absolute minimum of
space since each tiny metal capsule holds up to 600
pages. Documents are' never· removed from the
system which consequently assures you of a completely inviolate file, and entirely eliminates tJ-le
problem of lost documents and refiling errors.

Automatic purging of obsolete documents, random updating, and low cost duplicate files are some
of the many additional advantages offered by
MEDIA
For cOil1plete information on equipment and
prices, please fill out and mail coupon below.
I--------------------~I

The Magnavox Compariy, Dept. 31122
MEDIA Sales Department • Fort Wayhe, Indiana
Send me complete information and prices on M~DIA. My
requirements will involve the filing of approximately_ _
documents, averaging
pages per document. These
pages are a maximum of_ _ _ inches in" size and are
printed on the front only 0
front and back 0
Name _ _~--------------Title ______________________________

Rrm________________________________

MClgnCl"o~
Half a century of excellence in electronics

Address_______________________________
City
"
Zone_State
_ __
L _______________
_____
~

~
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NORTH ELECTRIC

VISIONEERING ACHIEVEMENT
SINCE 1884 •.. INTO THE FUTURE
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POWER SUPPLY SYSTEMS
.. . an expression of basic philosophy at Power Equipment Company
Leading manufacturers of computer, communications

PECO development, prototype and production facilities

and automatic control systems have discovered it is more

since 1935 have been devoted exclusively to the manu-

economical to order reliable PECO power supplies cus-

facture of power supplies for commercial, ir:tdustrial and

tom engineered to their rigid requirements than to modify

military systems applications. Today, PECO is the larg-

off-the-shelf catalog units.

est custom manufacturer of power supplies in the country.

The reason is obvious. When you order a power supply

It is to your advantage to call on the most experienced

designed for your special application, you are assured

and capable power supply system manufacturer ... PECO.

of optimum performance c::haracteristics, utilization of

We'll be glad to tell you more ... write for our brochure

e

minimum space, fastest delivery and utmost economy.

,

'

DEFENSE
SYSTEMS - Electronics. Command and Control Systems
OTHER
DIVISIONS:
ELECTRONETICS - Switching. Controls. Computers. Components
TELECOM - Public Telephone Excha,!ges • Associated Equipment

NORTH

"Custom Engi neered Systems."

MrJ17J7I EJl~'C7J1~r:
POWER EQUIPMENT DIVISION • GALION, OHIO
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how to accept a computer
without really crying,

A GUIDE TO
u~~uAAA~~~~~
by R. W. RECTOR, Syst~m Development Corp.,
Santa Monica, Calif.
To all computer users there comes an exciting day - the day on which the computer is to be demonstrated and accepted. This is the day that you have
been waiting for, since you first began
to think about the stimulating applications of a computer 'in your business.
Months of preparation have ,preceded
this day. The salesmen have spent weeks
describing the machine (sometimes
called a system). The System Analysts have spent months
describing the system (sometimes called a machine). You
have pondered and weighed the decision. The lawyers have
agreed on contract terms. The construction people have
torn up the old washroom, built the necessary raised floors
and put in air conditioning. The computer has been installed
and now it's going to be yours! Inefficiency is on its way 'out.
However, just prior to completing this giant stride, the
computer manufacturer wants to put on one last demonstration, to prove that you have purchased a good thing
- not only a good thing, but the best of a good thing;
This is his final effort to show you your own astuteness.
Tomorrow he knows that you will be calling him with
Problems, but today you are his captive audience. He
will demonstrate the capability and versatility of his
product on your premises.
The following discussion is an acceptor's primer for all
phases of the acceptance procedure, intended for those
who actually do the accepting. Top management can have
confidence in those who follow the precepts of testmanship as explained here.

(I

~,

the two facts about acceptance testing

, To begin with, there is one elementary and inexorable
.fact which must be stressed before any general djscussion
of acceptance procedures can proceed. This first fact is:

THE MACHINE WILL BE ACCEPtED

)

o

The decision to accept the machine has al~eady been
made and no matter what happens during the acceptance
test - the computer breaks down, the acceptance program
fails to work, the power supply. fails - nothing, but nothing
is going to stop the inevitable, the successful completion
of the test. You can imagine the catastrophic effects of
an unacceptable acceptance test.
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The people running the test are there.fore chosen very
carefully by' the manufacturer. They are schooled at
detecting errors while the tests are in progress and,
without showing any emotion whatever, can calmiy put
in emergency procedures. They do this very suavely and
smoothly. If the acceptance test shows any signs of not
succeeding during its operation, a manufacturer's representative can,' and will, ( 1) short out failed machine
components, (2) remove malfunctioning subprograms
from the acceptance program, (3) use batteries to light
up theneons, (4) use hand cranks on visible rotating
parts and, (5) in general, improvise.
You must understand that the maneuvers above are
performed in such an unobtrusive way that no one will
know that anything has gone wrong. This is not done
maliciously but is 'performed as part of the ritual which
is the successful demonstration of the' equipment.
The second fact is:
J

THE ACCEPTOR WON'T KNOW AS MUCH ABOUT
THE SYSTEM AS THOSE RUNNING THE'
ACCEPTANCE TESTS'
This is not only a truism but is true by several orders of
magnitude. The people who operate the acceptance tests
are in many cases the same ones who designed the machine.
In most cases they. helped to build the' machine.' They
have a long background in its operation, programming
and repair (not just any machine, but this machine). Of
course the people who operate the acceptan~e tests are
also the ones who wrote the acceptance programs.
Consequently, to be successful the acceptor must have
no' illusions about who is going to know the most about
the 'tests. He must also have' the right mental attituqe
about their succesful completion. Forewarned is forearmed in testmanship.
carrying on and muddling through

Knowing that it is hopeless to really understand the test,
the acceptor must carryon as if he understood it completely, for this is his cardinal rule of ;lCtion. If this impression is correctly conveyed, both top management and
the computer manufacturer will be pleased. If it is not
conveyed, it reflects directly on the acceptor's ability and
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COMPUTER'
PRO.GRAMMERS
REAL TIME SYSTEMS DESIGN AND IMPLEMENTATION
MITRE is expanding its effort on the design
and development of computer programs for
critical experiments in the area of large-scale
computer-based command and control systems.
OpP9rtunities exist to plan and' implement
suchsystenis on the 7030 STRETCH computer within the Syste~, Design Laboratory.
Programmers experienced and interested in
the following areas should apply:
• Real Time System Design
• Information Storage_and
Retrieval
• Problem-oriented L~n~ages
• Systems Programming

Recent college graduates with high scholastic
achievements' and an interest in helping us develop th~s~ fields are' also invited to apply.
Inquiries may be directed in confidence to:
Vice President ~ Technical Operations, The
MITRE Corporation, Post Office Box 208,
Dept. MM9, Bedford, Massachusetts.
THE

,

MITR'E
CORPORATION

An Equal Opportunity Employer

MITRE, an independent nonprofit corporation, working
with - not in competition with - industry, serVeS as
technical ad visor to the Air Force Electronic Systems
Division, and js chartered to work for such other Government agencies as the Federal Aviation Agency.

skill, thereby reflecting on his employer's ability and skill.
The following discussion will show how to appear knowledgeable about acceptance without suffering inside from
a complete sense of helplessness.
Before the acceptance tests begin, the acceptor will be
given a brochure purporting to describe and' explain the
testing pro~edure. He should become thoroughly familiar
with this document. It will contain many obtuse and
esoteric remarks, such as "The tape drive unit controller
is given a rigorous test to determine its capability under'
program control.. The following printout appearing on the
line printer signals a successful completion of the test:"
"THE TAPE DRIVES HAVE BEEN 'PROVED
SUCCESSFUL ON RUN 37 XXX #37421 TEST
7. THE TAPE ADAPTOR UNIT HAS CHECKED
OUT SUCCESSFULLY ON 20 x 30 MATRIX INVERSION EQUATIONS OPERATED IN THE
DUAL CYCLE MODE WHILE RUNNING. THIS
TEST CAN ONLY BE PERFORMED WHILE
MEMORY IS IN TEST AND THE TAPE DRIVES
ARE IN THE DUAL MODE OPERATED
WHILE ALL TAPE DRIVES ARE IN DOUBLE
CHECKING ACCURACY."
The acceptor is asked to believe that the tape drive
controller is O.K. if the printout appears. What is really
proved by this success is that the program can successfully
produce the printout (this capability may indeed be extremely valuable). Whether the tape controller works or
not, or even if it has been tested or not, is re~lly unknown
(except by the programmer of the acceptance program).
The astute acceptor will not question the veracity of the
acceptance program~
The acceptor must become as familiar as possible with
the acceptance document without really trying to understand it, Although he doesn't understand it he should
become familiar with the pages on which certain tests are
discussed so that 'during the actual running of the acceptance test he can refer to these pages and cite phrases
'
more or less at random from them.

i~

I

•

how to carryon and muddle through
Three major areas will be covered in detail.
, I.' The Equipment Area. The acceptor must have an
adequate supply of equipment on hand for the successful
test. The following items are considered musts:
( 1) paper punch (three are preferable - one each
for one, two, and three hole punching)
( 2) a card punch, (a small desk model or one of
the hand-held types is be'st)
( 3 ) several waste baskets
( 4) several printout binder~
( 5) a clock (preferably this should be a time
stamp, but it unavailable an actual clock will
do)
(6) two or three loose-leaf notebooks (filled)
(7) a greasepepcil
( 8) several "Day-Glo" signs
( 9 ) if possible the tester should be talked into
providing a copy of the expected outputs for
lIse of the acceptor (these may be present in
the acceptance brochure- but ask anyway)
This equipment should be placed in the computer room
prior to the day of acceptance. No slip-ups of missing
equipment should be allowed to occur. Appearing to be
completely equipped will put both computer manufacturer
and top management in the right frame of mind for the
acceptance tests.
'
The following use should be made of the above equipment. The signs (# 8) should be of two types:
( 1) ACCEPTANCE TESTS IN PROGRESS NO
ADMITTANCE. Every door that leads to the
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computer area should have one of these signs
on it, conspicuonsly.
(2) ACCEPTANCE TESTS IN PROGRESS
PLEASE LEAVE. These signs should be
placed at all exits from the computer room on
the opposite side of the doors from the "No
Admittance" signs. These signs, of course, do
the reverse from the signs leading into the
computer room. Making the signs in "DayGlo" adds style as well as authority to the
signs. Signs should be very official looking
but- not flashy.
The grease pencil (# 7) and the clock (# 5) are used
together. On all printouts, cards, and other pieces of paper
givcn to you by the tester, you should mark in large bold
letters some unintelligible message, your initials, and the
time. As mentioned previously, it is probably better to
use a time stamp, but if this is not available you can use
a grease pencil. These two items can also be used during
the actual progress of specific tests.
You should walk over to the line printer from time to
time, glance at it to see if it is printing; if it is printing
then you should look at it, nod your head, mark something
unintelligible on the printout, initial it, and rpark the time.
Timing is critical. This should be done almost at random
though with apparent good reason; therefore, it will take
some intuition on the part of the acceptor to know exactly
the moment when this should be done. It should appear
that you have noticed some particularly important phase
of the testing procedure and want to remember it for
further reference. There should be no trepidation on the
part of the acceptor in doing this. The manufacturer's
representative will be amused but not inquisitive about
your marking up the printouts. They will never ask what

~BACKISSUES

you are doing because they don't care. They know what
is happening.
The waste baskets (# 3) should be used to discard all
of the extraneous material to be used during the acceptance tests. This includes carbons, ripped up and bEmt
cards (do not ask the manufacturer's· repres'entatives
about these) and other trash which will be manufactured
during the test. Having several waste baskets, rather than
one or two, will give a general air of work being done,
of efficiency, and will lend a ring of authority to the
proceedings.
The paper punches (# 1) and the printout binders (#4)
are also used in conjunction with each other. As mentioned
previously, the acceptor will be given vast amounts of
printouts during the acceptance tests. These are described
in the brochure. All of these printouts should be kept in
printout binders and the handpunches can be' used to
prepare these for the printout binders. Every scrap of
paper which is given to the acceptor should be scrupu,:,
lously saved and put into one of the printout binders.
The trash referred to previously, which goes into· the
waste baskets, can only be separated from the truly meaningful material by the shrewd, and intuitive acceptor.
They may become mixed now and then, but don't fret
about it - carryon.
'
.
There may be some questions about what the notebooks
( # 6) should contain. This is up to the individual acceptor.
In all cases they should be filled. It is also suggested
that before the acceptance tests b~gin, the acceptor wrife
down several phrases to be used during the test. The
following phrases are suggested for use and can be used
casually. Some intuitive feeling is needed for the use 'of
these phrases, but even a modicum of sophistication will
provide knowledge of the proper time for use: (1) "You

How To Get Things Done

A Iimit~d quantity of specific back issues of Datamation are now available:

1960:
November and December only ................ ea. 1.0q

1961 :
January February March April
May June July August September
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BOARDMASTER VISUAL

~ONTROL

Gives you a Graphic Picture of Y0l!r operations, spotlighted in color. You See what is happening at a glance.
Facts at eye level-saves yo,", time, prev~~ts' errors.
Simple, flexible-easily adapted to your needs. Easy to
operate. Type or write on interchangeable cards, snap in
, grooves. Ideal for production, scheduling, soles, traffic,
inv~ntory, etc. Made of metal. Compact, attractive.

Full" price

$4959

wi~h cards

24-Page Illustrated Booklet <;:G-l0
M~iled Without Obligati()n

NAME
STREET ADDRESS _ _ _ _ _ _ _ _ _ _ _ _ _ ____
CITY_ _ _ _ _ _ _ ZONE _ _ STATE _ _ _ _ __

GRAPHIC SYSTEMS, Yanceyville, North Car~lina
CIRCLE 18 ON READER CARD

December

1962

41

The quality, reliability, appearance, and functional superiority are
proven advantages of DIGISWITCH.
You can retain these advantages, and gain a cost advantage, too, by
specifying DIGISWITCH· as the standard for your equipment. As an
example, the new MODEL 331 single-pole, lO-position decimal
switch, backmounted, costs only $4.75, and fits standard connectors.

DIGISWITCH - saves panel space - converts dial
settings to computer-coded outputs. Over 40 standard
models now available. Write or call collect for information on your specific requirements.

+~

THE DIGITRAN COMPANY
855 South Arroyo Parkway, Pasadena, California
Telephone 449-3110, Area Code 213
A Division of Endevco Corporation

certainly have built a reputation with this machine." (2)
"These tests certainly prove out the worth of your machine." (3) "These tests prove that we made a right
decision in choosing your equipment." (4) "Well, that
seems ok." (5) "Oh never mind about that part of the
test." (6) "Performs those operations much better than
our old computer." (This last phrase should be used only
if the machine does not smoke during some phase of the
test.) Incidentally, if the machine begins to smoke during
the test go to the washroom immediately. There is nothing you can do.
IL Personal Actions. There is no rigid code of conduct
for the acceptor during the acceptance tests. However
there is a code by which the acceptor can guide his actions
to give the best overall impression during the tests.
The acceptor and the tester must act as if everything is
going according to plan. Furthermore, the acceptor must
act as if he understands the plan; and since things never
go according to plan, the acceptor must possess a high
degree of flexibility. The intelligent acceptor will, indeed,
anticipate the ploys that the tester is likely to use in any
given situation. For example, when the printer goes down
at a' critical moment, the experienced acceptor will be
already waiting for the delayed output at the nearest
magnetic tape drive.
The acceptor must appear at all times as if he expected
the tests to come to a successful conclusion (as of course
they will). He must appear as if he anticipates this result
but is not anxious for it. This calls for careful preparation
and determined self-discipline. At the successful completion of the test, the acceptor must graciously shake
hands withal~ those .who participated in the test, thank
them profusely for their sincere application to the job
that was done and give a small congratulatory speech
about the successful completion of the test. All this can
be rehearsed well ahead of time because the true acceptor
is prepared for the successful conclusion.
III. Reporting the Tests. Any good top management
will want a complete report of the successful operation
of the test. The acceptor should be prepared to provide
this report immediately upon the completion of the test.
The following form for the report has been successful in
the past.
The first page should have a clear and concise statement of the time of the tests, the equipment tested, and
other pertinent facts. As all of these facts are known
several days in advance, the form can be completed well
ahead of time. The rest of the report should consist of all.,.
of the printout items that have been given to the acceptor
by the testers. Just take all of the paper that has been
produced by the tests and bind them with the first page
of the report. These printout items, of course, are completely unintelligible to top management or anyone else,
. but they have an official look about them. 'The grease
pencil notations which have been made previously; of
course, will be very impressive and will show that the·
acceptor was on hand during the actual operation of the
test. The first page of the report should have spaces for·
the testers' signatures as well as the acceptor's signature.
The acceptor should expect that the manufacturer's representative will present him with a similar document
after the tests have been run.
Accepting a computer is a difficult job. It requires an
intelligent, sensitive person who possesses a great level of
intuition. There is one last fact that an acceptor should
remember during the operation of the test: someone in
top management was responsible for the original decision
to buy this particular machine. The acceptor must remember that if the acceptance tests do not prove successful, that the original decision by someone in top management to purchase the machine was wrong.
•
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Why so many
Programmers prefer the
Control Data 1604/1604-A

o

)
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The 1604/1604-A is not only a powerful, reliable, efficient
computer, providing more computations per dollar
expended, it is' a computer that's "programmer designed"
... one that together with its software will simply and
quickly serve the needs of the programming personnel
who use it. Consider these software packages.
FORTRAN 62 Fortran 62 for the 1604/1604-A has all
the ease and efficiency of older Fortran systems, plus
featuring rapid compile times. Most significant in this new
Fortran system, however,are the input/output statements
which allow the programmer to take advantage of the
buffering capabilities of a modern computer. For example,
the statement BUFFER IN (5,0) (A,B) initiates a transfer
of information from peripheral equipment #5, recorded
in even parity to a region of common memory, starting
with variable A and ending with variable B. Meanwhile,
computation can continue .. At a later time, this statement may be executed IF (UNIT, 5) N1, N2, N3, N4, causing transfer of control to statement N~ if the information
transfer is satisfactorily completed, to N2 if the transfer
is not completed, to N3 if an end-of-file mark is" .encountered and to N4 if an error is apparent after the
transfer is completed. Companion statements; ENCODE
and DECODE, may be used in conjunction with the buffer. ing statements to provide format control over conversion of variables.
FORTRAN 63 Control Data's Fortran 63 will be available early in 1963 and will include all Fortran 62 statements. It will provide even further extensions to the
Fortran language. With Fortran 63 it will be possible
to declare variables by type . . . integer, real, double
precisio~, complex and logical. Conditional transfers will
be effected on logical as well as arithmetic expressions.
Memory allocation at run-time will be accomplished
through array dimensions expressed as parameters of
subprograms. Compile time will be just as fast. Extensive
Do-loop examination duringcompiIing will ensure optimum use of index registers. The result will be an object
program comparable in efficiency to a hand-coded object
program. Storage allocation and buffering capabilities of
Fortran 63 make it applicable to a new class of programs.
.
previously restricted to machine language.
"

1604j1604-A COBOL Statements in Control Data's

Common Business Oriented Language will closely resemble an English language statement, and will yield a
program which serves as its own documentation. Control
Data's Cobalwill be ready in early 1963.
ALGOL Control "Data will also have an Algol compiler
early in 1963. Compiling. speed wiil be fast and it will
feature load-and-go operation. It will compile an efficient
object code while retaining most of the features of Algol 60.
CODAP Control Data's assembler for the 1604/1604-A
is CODAP. It provides a convenient symbolic machine
language and enables automatic conversion of decimal
and octal constants as they occur within a program.
CO-OP MONITOR co-op MONITOR is a master system
which controls input/output, program interrupt and the
use of a real-time clock without sacrifiCing flexibility.
All Control Data compilers and assemblers operate
within this system and object programs can be linked
together by the loader in the co-op MONITOR system.
PERT Control Data's Program Evaluation and Review
Technique provides management with an orderly and
rapid planning and evaluation method, having print.:.out
capabilities which keep the user easily in touch with
the progress of his project.
CDM2 Control Data's linear programming system is
written in Fortran and uses the Revised Simplex Method.
It includes a master control system with maximum flexibility. Operating in single precision, it is considerably
faster than competitive linear programming techniques.
This is possible because of the 1604/1604-A 48-bit word
length and the use of checking features which assure
the preservation of significance.
UPWARDS COMPATIBILITY Software systems compatible with the above are being implemented on the
Control Data 36QO Computer, so that programming
done for the 1604/1604-A can be used on the 3600
Computer. Additional, proven programming systems
(including JOVIAL) are available through the co-op users
organization.
OffiCes: Albuquerque • Beverly Hills
• Birmingham. Boston. Chicago
• Cleveland. Dallas. Dayton. Denver
• Detroit. Honolulu • Houston. Ithaca
• Kansas City. Minneapolis. Newark
.Norfolk • Orlando. Palo Alto
.Philadelphia • San Diego
.San Francisco. Washington, p.C.

II
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CONTROL DATA.
CORPORATION
8100 34th AVENUE SO •• MINNEAPOLIS 20, MINN.
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2.

3.
PRODUCTS PHOTOMACROGRAPHED APPROXIMATELY 30 TIMES ACTUAL SIZE

close-up of maxImum. reliability
.Jockheed Electronics' in-house capability produces ferrite
:ores, multi-aperture devices, printed circuit boards, memory
)lanes and stacks, plug-in circuit modules, and fabricated
netal casings. Every step from design through test is under
Ine management to assure maximum quality control and
ninimtim cost.
~he enlarged photos above show three of the many types of
nemory plane assemblies produced by Lockheed Electronics.
. Standard commercial open frame ferrite core memory
Ilane utilizing either coincident current or linear select wiring.
. Lockheed designed memory array using multi-aperture

cores to provide non-destructive readoG.t. This unique method
of mounting and wiring provides the necessary rigidity for
severe environmental applications.
.
3. Memory plane with conventional ferrite cores using imbedded assembly and wiring techniques to meet exceptionally
high environmental shock and vibration requirements of military specifications.
For· further information on Lockheed cores, memory planes
and stacks, or printed circuitry to fill your particular requirements, write: Lockheed Electronics Company, 6201 East
Randolph Street, Los Angeles 22, California .

LOCKHEED ELECTRONICS COMPANY
A DIVISION OF THE LOCKHEED AIRCRAFT CORPORATION
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Heavens. All these nice people (and others too shy to be mentioned) have installed one or more Honeywell com..
puters so far: Massachusetts Institute of Technology; A. C. Nielsen Company; SRDS Data, Inc.; National
Aeronautics &Space Administration (NASA) Michoud Operations; Chrysler Corporation (Engineering Division);
General Motors Corporation; Batten, Barton, Durstine and Osborn, Inc.; Public Health Service of Cincinnati;
U't S. Treasury Dept.; General Mills, Inc.; Book-of-the~Month Club, Inc.; New Hampshire Insurance Company;
Savings Bank Life Insurance Council of Massachusetts; Amerotron Company; Army Finance Center; Military
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EDP AND CONSUMER FEEDBACK
Honeywell and Gift Stars, Inc., Minneapolis, have developed a merchandising program to provide information
on product distribution, in-house inventories, buying habits, and marketing delays back to the sponsoring
organization.
Gift Stars are coded coupons which
are placed on consumer products.
The name of the product, place of
manufacture, how it was distributed
and its approximate selling price can
be encodcd on the coupon. A frugal
housewife saves these coupons, looks
in a "wish" book, and eventually mail
orders her "free" gift.
The mail order house (Gift Stars)
has a special-purpose scanning device called an "Orthoscanner," made
by Honeywell. The Orthoscanner is
an optical scanner which has an off'connection to an H 400. The encoding technique has limited redundancy
which will allow both the detection
and the correction of some types of
scanning errors. A 99.9 percent document acceptance rate is claimed.

NCR CONDUCTS DP COURSE
FOR H.S. SENIORS
National Cash Register Co. is conducting a ten-week course in data
processing which is attended by 53
high school seniors from 16 Dayton,

Ohio, area schools. The course is designed to acquaint students with data
processing as a profession and to
encourage interest in developing
skills at a· university level.
Subjects include an introduction to
data processing, instruction on flow
charting and programming, and computer operation. Two courses are offered, . one in scientific and the other
in business applications.
The students were selected from
290 applicants on the basis of aptitude tests. The classes meet Saturday
mornings, and are under the supervision of Harold M. Jarrett, director
of training, and staff members Fred
Pohl and Robert J. Brown.

FIFTH ANNUAL L.A.
TECHNICAL SYMPOSIUM
The Fifth Annual One-Day Technical
Symposium, sponsored by four Southern California ACM Chapters, was
held at the Statler-Hilton Hotel, Los
. Angeles, .on October 29. The day will
probably go down as the smoggiest
in the memory of many of the attendees.
The sessions were originally conceived to allow the younger members
of the profession to present some of
their work to a sympathetic local
audience. This theme, however, was
not followed for the fifth meeting.

U.S. WEATHER BUREAU INSTALLS STRETCH
The U. S. Weather Bureau's General
Circulation Research Laboratory has
installed an IBM STRETCH which
will be used to simulate global weather. Ultimately, the computer is expected to simulate day-to-day weather
changes at 10,000 points around the
world, and wiII analyze surface weather patterns plus those at nine levels
above the surface.
According to Dr. Joseph Smagorinsky, chief of the laboratory, computer simulation will be accomplished
in this manner: a mathematical model
will be constructed that embodies
the complex equations that are believed to govern weather changes;
a program will be written which
will make a prediction when it is
supplied with information on pres-
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sure, temperature, and other weather
factors at the 10,000 points.
Finally, the results of the first prediction will be used to make· a second prediction, the second for a third,
and so on, until a sufficient series of
predictions has been made for final
analysis.
Initial study with the STRETCH
system will be devoted to the refinement of known weather equations. Once a set of equations is developed that can closely approximate
natural weather throughout long simulation experiments, then· the equations can be adapted for long-range
forecasts.
Memory capacity includes core storage of 65K words and disk storage of
more than two million words.

1

The surprise of the day, though,
was a paper presented by Gary Carlson, of Advanced Information Systems, concerning the errors made by
operators of bank check sorting. and
totaling equipment. Carlson cataloged
the errors, and was able to come up
with meaningful statistics of their
probability of occurrence. His work
further indicated that operators were
prone to the same type of ;errors regardless of experience.
The luncheon speaker, Dr. Willis
Ware, chairman of the governing
board of AFIPS, exhorted the computer industry to be concerned about
its public image. He further admonished those in the inq.ustry to think
about the goals of its professional
societies, and to further consider what
those goals should be.

RCA REPORTS 50% INCREASE
IN FOREIGN EDP ORDERS
Orders for an additional 51 ~Ols have
been received by RCA for delivery
to Compagnie des Machines Bull,
France, and International Computers
and Tabulators Ltd., England. The
two firms had originally ordered 100
301s.
Machines Bull also placed an order
for about $5 million worth of 301
components and peripheral equipment. The firm plans to produce
RCA-designed computers in France.
RCA also announced that Hitachi,
Ltd., Japan, may order $7 million
worth of equipment and components
in 1963. Initially, Hitachi contracted
for ten 301s to be delivered this year.

COMMAND AND CONTROL
IN THE SPACE AGE
Command and control operations in
a space environment will be basically similar to the systems employed
in an "aero" environment, with current computer technology capable of
meeting the requirements that would
be imposed on system planners.
Speaking at the Air Force Association's 16th National Conference,
Major General C. H. Terhune, Jr.,
commander of the Electronic Systems
Division, Air Force Systems Command, said that while space C & C
operations will be akin to those pres-
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Every minute of do\vntime costs you dollars.
That's why the reliability of your magnetic tape
is so important. Tapes of Mylar~ resist breaking from sudden starts and stops since they
have high shock-tensile strength ... and they
have 7 times the initial tear strength of acetate
tapes.

SHOCK
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tSlrenglh of "Mylar" exceeds potential energy of measuring device:
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INITIAL
TEAR STRENGTH
(GRAVES TEST)
per ASTM D·1004·49T
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The cost of the data ... the cost of the equipment ... the cost of time all demand reliability.
Get it with tapes of "Mylar". Send coupon for
free booklet of comparative test data and judge
for yourself. Du Pont Company , Film Department, Wilmington 98, Delaware.
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1.5 MIL
CELLULOSE
ACETATE
0.4

1.0

"Mylar" adds to the reliability of playback.
It resists the cupping, swelling and shrinking
which can reduce intimate head contact and
cause /eadjwrite errors. Age, storage condi'tions and repeated playbacks won't affect
"Mylar" either.

*Du Pont's registered trademark for its polyester film.
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Film Department, Room #12, Wilmington 98, Delaware
Please send free, 12-page booklet of comparative test data to help me evaluate magnetic-tape reliability.
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1Jl sec.
word
organized

Memory
System
1 J1. sec. Memory unit (left)
with exercisor (right)

. ; . joins the broad line of Indiana General memory systems. "Terminal" switching - a new, more efficient
switching technique developed by IGC engineers - offers you high read /write speed plus the time-proved reliability of FERRAMIC@ core memory elements. - Sense windings and increment windings are wound to cancel
increment noise pickup in the sense windings. - Drive currents are derived from a constant current source
and switched to drive lines on command to eliminate problems of high current pulSing. - One-volt noise rejection built into all circuits. - All Logic Circuits utilize the Norlogic technique. - Sense amplifier has a wide
band pass with a high signal~to-noise rejection ratio. - System is furnished with capacities in multiples of 2,048
words in all standard access modes - with shortest possible delivery. _ Wide range of optional equipment
available. - Magnetic storage systems are our business. We offer a wide range of main and buffer memory
systems with virtually unlimited capacities and bit lengths, wide range of cycle speeds. Write today for
engineering data file on our new 1 J.L sec. memory system to Indiana General Corporation, Electronics Division,
Keasbey, New Jersey.

INDIANA GENERAL E
FER RITES

MICROSTACKS®

MINIATURE
MOTORS, '

PERMANENT
MAGNETS

TC CORE
ASSEMBLIES
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ently functioning, another generation
of electronic developments will be
needed. Some requirements have already been met, he said, naming
microminiaturized components and
coherent energy generators as two
examples.
«What space operations will do
is to raise the level of intensity of
the problems of command," Gen.
Terhune said, "and hence, the level
of responsibility for the system de-"
signers. Decision-making time will be
reduced still further. New and exotic
weapons will challenge, if not bypass existing defense techniques ... "

X3.4.4 TO DISCUSS
COBOL STANDARDS

The ASA subcommittee on programming languages' X3.4 has eS'tablished a working group, X3.4.4, to give
immediate attention to COBOL standards. X3.4 recognizes the CODASYL
COBOL Mainten"ance Committee as
the development and maintenance authority for COBOL.
X3.4.4 will have its organizational
meeting on Jari. 15 and 16 at BEMA
headquarters, 235 E. 42 St.,,N.Y.C. For
information contact Howard Bromberg,
Chairman, X3.4.4, RCA-EDP, Bldg.
204-2, Cherry Hill, N.}.

*TPM-TAPE PREVENTIVE MAINTENANCE
THE MODERN APPROACH TO COMPUTER PROFITS
Wise EDP management is learning that precision magnetic tape requires
schedule~ preventive maintenance •.. equal to that given all other com-

puter components.
Complete tape preventive maintenance (TPM) systems are available
from General Kinetics Incorporated, pioneer in magnetic tape research.
The GKI system for TPM includes:

SUB·NANOSECOND DIODE
OPERATED BY IBM

o

The Thomas J. Watson Research Center has operated experimentally a new
semi-conductor diode which may allow switching in picoseconds (trillionths of a second). The calculated
storage or recovery time of the diode
is about one picosecond, but available equipment has not yet been possible to measure such a s~ort storage
time.
The new device is one of the first
to successfully exploit the potential
of heterojunctions - junctions between
different semiconductors. It is made
by the vapor growth which permits
n-type germanium to «grow" on ntype gallium arsenide and assume the
same crystal lattice structure.
An important characteristic of the
diode is that its switching time is
independent of the "current to be
'"
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An off-line TAPE TESTER to assure error-free

performance.

• A KINESONIC TAPE CLEANER to remove dirt
and wear products.

•

• Tape Tester

An off-line precision TAPE WINDER to pre-

vent damage in handling and storage.

Regular use of these quality GKI equipments will
reduce computer errors ... save re-run time ...
and increase tape life.

Kinesonic Tape Cleaner

Failure to maintain computer tape wastes capital
investment ... and drains profits.
TPM systems from GKI will solv~ this problem
for your EDP facility. Call or write us for more
details on TPM ... the modern tape approach to
computer profits.

General Kinetics Incorporated
2611 Shirlington Road; Arlington 6,Virginia, JAckson 5-4055
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switched, and may provide high
speed switching at relatively high
current levels (40-50 milliamperes)
for the first time.

UNIVAC FORMS
OEM DEPARTMENT
The UNIVAC division of Sperry Rand
Corp. will market a wide range of
equipment to computer, communications, and control equipment manufacturers. At first, standard equipment
utilized in the full line of UNIVAC
computers will be offered, to include
card readers, card punches, printers,
memory drums, and mag tape units.
Also planned are full engineering,
manufacturing, and marketing of special equipment and devices as required by the original equipment
manufacturers. Named to head the
department was George A. Hagerty,
who will report directly to UNIVAC
president Louis T. Rada~
• The University of Alabama will
install a UNIVAC 1107 at its Research Institute in Huntsville. The
1107 will be used to assist the nation~

al space and missile effort through
research in the aerospace physical
sciences. The computer will be operated by both university and UNIVAC
pei·sonnel. Delivery was scheduled for
the fall of 1963.

next year, will provide services in the
banking field, including demand deposit accounting, savings accounting,
mortgage loan accounting, etc ..
CIRCLE 101 ON READER CARD

• An EAI HYDAC computer has
been ordered by McDonnell Aircraft
Corporation's Automation Center, St.
Louis. The hybrid computer is made
by Electronic Associates, Inc., Long
Branch, N. J.
,

• A General Dynamics/Electronics
S-C 4020 computer recording system
has been leased to the Data Reduction 'Branch of NASA's Computation
Center at Huntsville, Ala. The 4020
will be used with two 7090s to convert data from spacecraft instrumentation into graph form.
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• The Fii'st National Bank of
Wilkes-Barre, Pa., is operating a B251
for demand deposit accounting, plus
proof and transit operations. The system can be programmed to select, update and re-file account ledgers during processing without operator intervention.

• An RCA 301 with a fast access
Bryant disc file, MICR reader and
sorter, card and paper tape I/O,
printer, and mag tape units, has
been ordered by National Computer
Analysts, Inc., Princeton, N. J. The
system, scheduled for delivery early

• The U. S. Army Electronics Research and Development Laboratories,
Fort Monmouth,. N. J., has successfully completed "torture" and operation acceptance of Philco's Basicpac,
a medium-sized military computer.
The computer is in the Fieldata line
of data processors.
• S. Himmelstein and Co., Chicago
engineering firm, will conduct a research and engineering program in
mag tape recording technology for
the Naval Research Laboratory. The
program will consist of design, construction and test of readout transducers, plus R&D efforts in tape

(

dVllalllics, lap(' gllidalll'(\ sigllal circuitry ~llId "llll'dia COllsl'}"\alioll.·'

o

The first U\JIVAC III for tlte
overseas lllarkd \\as shipp('d to CI BA
Ltd., Basel, Swilzcrlalld, ]'('Celltl!'. The
system, illclllding eight U\JISEHVO
I rr mag tape ullits, printer, card readt'r alld card PllllCIt, \\'ill he llsed for
production cOlltrol, sales statistics,
payroll, scientific calculations allcI
"codeless scanlling,"

:):2 illPlll sigllals, \\'illt a lolal of fi\('
dislillct opcralillg IllllctiollS.

o

AC Spark Plllg, EI Seglllldo, Calif.,
lIas ~lllllollllced a 2.1 hit, ·~K airhortw
digital complltl'r Ilallll'd ~L\C;IC for
Illissiks alld aircraft. Tile cle\'ice is
tl1~lde of solid-state "micrologic" elcllWlltS packaged ill a magllesiulll 11('<lt
sink. To elate, 750() ~IACIC: hours of
operatioll han' heell aCC1l1l11t1atecl.
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o

The J'\Ianagement S~lstems DiviSiOll of Operatiolls Hesearch I ncorporated, Santa ~Ionica, has been awarded
a 8242,000 contract by the U.S.
:'\avy for further implemcntatioll of
the Heliability ~Iaturity Index (H~II)
throllghout the Polaris program.

o

HCA is Imilding a computer test
set for the U. S. Navy Electronics
Lahoratory, San Diego, Calif., to monitor transmission within large data
COllllllullications and processing systems. The cle\'ice, said to be smaller
than a shoe box, uses 94 micromodIdes illcorporating I-±:3 digital circuits,
allcI \\,ill accomodate one output and

o

A workshop Oil Programllling Lallgauges for Automatic Checkout of
hardware is being sponsored by the
Computer Programming Subcolllmittee of the Computing Devices of the
AlEE. For more informatioll, contact
Burton H. \Vent, Battelle ~Iemorial
Institute, ,::)0,::) King A vellUC, Columbus 1, Ohio.

o

Eastern Air Lines has ordered an
ITT 7:300 ADX Automatic Data Exchange System which will coordinate
and expedite information How, including aircraft movement, flight and
crew schedules, weather forecas~'i,
interline sales and managcment anal\'SIS. The svstcm will he directly

('Ollll('l'l<'d \\'illt I':asll'rtl's lTS('\'\aliolIS
C(,lll('r ill (:Ilarloll<', :\. (:. (\\lll'l(' a
U~I\'"\C ~q() is illSlalhl) alld dala
processing op('raliolls at \Iiallli, I,'Ll.
CIRCLE 105 ON READER CARD

o

All ~l\ltOlll<ltic progralll illlclTllpl
featurc for lISe \\'ith IT:\I\':\C SS SO
alld ~)() computers lIas 1)('('11 Iliad!'
a\aiIahle hy U~r\'Ac:. Th(' f('atllr(,
call he installed with ill DO clays ill the
factory or field. ~lo!llhly relltal is
860; purchase price, $:3,()()().

o

Ccneral Electric will supply digital computer equipment to the U. S.
~lilitary Academy's !lew Academic
Computer Cellter. One computer will
be installed during the current term,
and the system will be expanded to
include three computers of the same
type prior to the start of the next
academic year. The computer type was
not specified.

o

Computer Control Co.,
Inc.,
Framingham, Mass., has delin'reel a
random-sequcntial core memory s~'s
tem to Haskins Lahoratories to he
mecl ill studies in speech simulatioll
alld allalysis. The ullit is capable of
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generating addresses internally in
binary counters of adjustable length
and perform logic functions by using
S-PAC digital logic modules.
• Informatics, Inc., Culver City,
has been awarded a contract by Bendix Computer Div. to assist in adapting the G-20 SPACE programming
system from mag tape to disc file operation. The Socony Mobil Research
Center, Paulsboro, N. J., will be one
of the first users to utilize a G-20
with only disc for external memory.
• Vanderbilt University, Nashville,
Tenn., has placed an order for an
IBM 7072 and 1401, with delivery
scheduled for early 1963. A new
building to house the Computer Center is currently under construction.
Director of the Center is Howard
Rolf.
• A compiler language called CORC
(CORnell Computing language) has
been prepared by the Department
of Industrial Engineering and Administration at Cornell University.
:rhe language, .to be taught to all

sophomores in the sciences and engineering, has been implemented for
both the Burroughs 220 and CDC
1604. Programs can be compiled and
run on either machine, without modi.
fication.
• A UNIVAC 490 Real-Time System will be installed at Westinghouse
Electric Corporation's new Tele-Computer Center in Pittsburgh. When in
operation, the 490 will maintain realtime communication with all Westinghouse offices, factories, warehouses,
and sales branches in the U .. S. and
Canada.

• The Digital Equipment Computer Users Society (DECUS) held
its second annual meeting in October,
hosted by the AF Cambridge Research Laboratories, Hanscom Field,
Bedford, Mass. One of the papers
presented described the uses of a
PDP-1 as peripheral equipment for
Lawrence
Radiation
Laboratory's
STRETCH, LARC, and 7090s.
• Iowa State University, Ames, has
installed a 7074-1401 system, replacing a 650, according to Ralph W.

EMPLOYMENT SERVICE
l1riiCi1!iB!>D;;r'iH~iff' Agency

17th SJeult

Fast-Growing Companies in the computer industry
are our specialty ... advancement is rapid and
the potential outstanding with these younger
companies for:
• Programmers
• Systems Analysts
• I S R Specialists
• Sales Engineers
• Data Processing Excutives
Among Our Current List of Openings:
Position #1703 Sales and marketing with experience to calion government accounts for
medium-size, rapidly-growing firm. Know
digital computers.
$14,800
Position #1717 Programmer with one year's experience on medium or large-scale digital computer. Scientific or business application.
Degree preferred.
Salary to $16,000
Position #1743 Administration position leading to
vice president in marketing. Experience in
computer sciences starts you at $18,000 with
$26,000 future.
Position #1758 Systems deSigns. Prefer science
degree with at least one. year's experience
in computer system design. Project level
trainee.
$12,780
Position #1747 Programmer Trainee. Degree including math through calculus. Small but
fast-growing company with top-notch scientific staff will train you for anadministrative job.
$6,000-$7,000
Come In, Write or Call:

DATA PROCESSING
EMPLOYMENT SERVICE
839 17th Street, N.W.
Washington 6, D.C.
Phone: Code 202, ME 8-4277
CIRCLE 81 ON READER CARD
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• A Digitronics data converter is
being used at Spiegel, .Inc., a-leading
mail order company, to gather sales
data derived from 25,000 to 55,000
orders daily in catalog sales. The
device converts sales information from
punched paper tape to mag tape for
computer input.

CIRCLE 106 ON READER CARD

DATA PROCESSING
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Klopfenstein, director of the Computation Center. Time on the system
will fall into three categories: blocktime on a contractual basis; unit-time
at an hourly rental rate for sponsored
research, and free time for unsponsored. research by graduate students
and staff.

• Development of a program for
collecting and analyzing statistics oli
the characteristics of U. S. letter mail
will be carried out by C-E-I-R, Inc.,
under a contract awarded by the Post
Office Department. Some ten cities
will be surveyed, as to the size of
envelopes, color of ink, typed or handwritten addresses, and the class of
mail. Study of the information will
lead to development of machines
which will be capable of reading the
address and sorting letters for delivery
to destinations throughout the world.
CIRCLE 107 ON READER CARD
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HEAD OF E.D.P. SYSTEMS
$15,000-$20,000

Unusu.ally attractive position that holds future advancement in both position and salary. Emphasis is
placed on ability rather·,than education or
.
experience.

ASSISTANT TO TREASURER
.

$12,500-$15,960

Knowledge of E.D.P. required. Will make surveys
and install changes for one of America's largest
, companies. Exceptional spot for young college man
interested in this field.
-

(4) SENIOR SYSTEMS
$11,000-$15,000

Urgently needed, men with some experience in Systems. With or without college degrees.

JUNIOR PROGRAMMER
$9,000-$12,000

Above average young college man with minimum
of one year~s experience. This opportunity to land
a staff position with an unlimited future.
Companies pay all expenses. No obligation to you
Send resume in complete confidence to: MR. TOM SCOTT

o

J.B.M. Consultants
"~merica ~ :line"l"

67 E. Madison St. • Andover 3-6955 • Chicago 2, III.
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'· In fact,from where we sit, the' program·
THIS
, ming of a computer is grueling, longhour€?d, trial-and-errorwork; of course, it can
I'S also
be brain-tingling, ample-sala ried and a
labour of love-especially when the creator

o

NOT
of computer soft·ware sits in concert with
,
'
the seasoned professionals who staff ComAN
. . ,puter Concepts; Inc., with offices in Washington, D. c., New York City and
'.
Los Angeles. These program·
EASY.' CHAIR

esteemed by the mU,shrooming computer
ry,are steeped. in such information proc~
hgactivitiesasmachirietrans]ation, cOfl1put·
er efficiency studies, systems programmirg, busi·
ness data processing, and advanced scientific
and logistic programming .:'. If you have mini~
mum of 2 years experienGe on {8M computers,
and you yearn to scan the soft-ware horiz()n$ of
computery- pull up a chair; it won't be e~sy,
but then, nothing worth while ever is.
J

a

1012 14th Street, N.W., Washington, D. C.

'.
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ATTENTION-SCIENTIFIC PROGRAMMERS
DIMENSION AREA (5)
AC SPARK PLUG =
1 THE ELECTRONICS DIVISION OF GENERAL MOTORS
CHALLENGING OPPORTUNITIES = LOS ANGELES + MILWAUKEE
PROJECTS = APOLLO

+ TITAN

II

+ TITAN

III

DO 1 I = 1,5
YOU = AREA (I)
I F (I NTERESTED) 1, 1, 2
1 CONTINUE
GO TO 4
C

POSITIONS AVAILABLE ARE CONCERNED WITH SIMULATION

C

OF GUIDANCE AND CONTROL SYSTEMS, SATELLITE AND TRAJECTORY

C

STUDIES, LOGICAL DESIGN, NUMERICAL ANALYSIS, STATISTICAL

C

ANALYSIS, ELECTRONIC SYSTEM DESIGN AND SYSTEMS CALIBRATION
AREA(1) = FLIGHT DATA REDUCTION
AREA(2) = MISSILE TRAJECTORY SIMULATIONS AND TARGETING
AREA(3) = SYSTEMS ANALYSIS AND DESIGN
AREA(4) = NUMERICAL CONTROL
AREA(5) = NUMERICAL METHODS
2 PRINT 3, RESUME
3

FORMAT (110H AC SPARK PLUG, G. F. RAASCH, DIRECTOR OF SCIENTIFIC
1 .AND PROFESSIONAL EMPLOYMENT,
2 DEPT 57-53, MILWAUKEE 1, WISCONSIN, 110)
RESUME = DEGREE

+ FIELD + EXPERIENCE

C

DEGREE IS B.S. OR M.S. IN THE FIELDS OF

C

MATHEMATICS, PHYSICS OR ENGINEERING WITH TWO YEARS

C

704-7090 EXPERIENCE

C
C

AN EQUAL OPPORTUNITY EMPLOYER
4 STOP
END

h th

it'
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every Brush
magnetic head
is 100% tested
I

rf r

o

Detailed mechanical and electrical test data is on file for every head manufactured. Complete production
drawings allow duplication at any time. Modern quality control and production facilities are unequaled
in the Industry. Couple this with the largest full time technical staff concentrating on magnetic heads
and you'll understand why Brush cannot be matched in the sum total of capabilities necessary to stay
in advance of your system requirements. Visit Brush and see for yourself, or write for full details.

---/;,rush
DIVISION OF

December. 1962

INSTRUMENTS

I CLEVITE I 37TH

AND PERKINS, CLEVELAND 14, OHIO
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P. S. Computape doesn't really talk, of course. But in a computer, Computape reliability will deliver its
own message. New COMPUTAPE, the premium quality computer and instrumentation tape, Is
the produCt'of the only company devoted exclusively to the manufacture of quality tapes for
data processing and instrumentation. Investigate new Computape today. Better still,immediately.

"

Send today for your free magnetic tape bookl~t.
58

COMPUTRDNj
122 Calvary Street, Waltham, MassaChusetts
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line printer
The H207 features a speed of 300
lines per minute when 64 characters
are printed and has a print ribbon
with three times former life, it is
claimed. Also featured are inter-

to produce both microfilm and hard
copy. Input is accepted at speeds up
to 62,500 characters per second and
the system has a peak printing speed
of over 29,000 lines per minute.
TRANS-DATA, INC., 1000 N. Johnson Ave., EI Cajon, Calif. For information:
CIRCLE 203 ON READER CARD

punched tape verifier
In addition to handling paper tape,
the ADS-04 is able to operate with
oiled paper, Mylar, or aluminum-Mylar laminate in lengths up to 1000
feet, spooled or fanfold, in any combination at speeds up to 60 characters
per second. ADVANCED DATA
SYSTEMS CORP., 2037 Granville
Ave., Los Angeles 25, Calif. For information:

an invitation and a
challenge to:
SENIOR PROGRAMMERS
ANALYSTS
PROGRAMMING
ENGINEERS ... from

CIRCLE 204 ON READER CARD

changeable print drums, permanently
timed hammers and a swing-up drum
arm. HOLLEY COMPUTER PRODUCTS CO., 11955 E. Nine Mile Road,
Warren, Mich. For information:
CIRCLE 200 ON READER CARD

photoelectric tape reader
The 7109 is bi-directional and operates synchronously or asynchronously
'at speeds up to 100 frames per second. It is available in eight or 16channel configurations. The reader operates at temperatures from -40 0 F.
to 160 0 F. SEATTLE DEVELOPMENT LAB., HONEYWELL ORDNANCE DIV., 5303 Shilsole Ave.,
N. W., Seattle 7, Wash. For information:
CIRCLE 201 ON READER CARD

air conditioning
The Site Environmental System is a
specially designed air conditioning
unit which meets the specifications
of all major computer manufacturers
for temperature, humidity and filtration control, it is claimed. FLOATING
FLOORS INC., 22 E. 42nd St., New
York 17, N. Y. For information:
CIRCLE 202 ON READER CARD
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microfilm printer
The TD-943 is able to read digital
data from computers or mag tapes,
print information, and plot both
curves and lines on cathode ray tubes

instrumentation recorder
This recorder features seven bi-directional tape speeds of H~,3~4, 7~~,
15, 30, 60 and 120 ips, which are
electrically selectable. Capstan speed
is held accurate to within .02% by
phase lock to a crystal-controlled reference frequency. PRECISION INSTRUMENT CO., 1011 Commercial
St., San Carlos, Calif. For information:
CIRCLE 205 ON READER CARD

random-access tape transport
The Facitape ECM 64 Carousel features a platter which holds 64 tape
reels, each containing 2m~ feet of
%", eight-track mag tape. Average
access time of this random-access device is approximately two seconds.
Packing density is approximately 200

C-E-I-R, the international problem.-solving firm., is the world's
m.ost experienced in com.pu ter
services, electronic data processing, and operations research,
am.ong other capabilities. Because
of the dynam.ic expansion of its
consulting activities, C-E-I-R has
m.ajor openings in both the
Washington Center and the New
York Center.
WASHINGTON: Positions for
. senior scientific analyst-program.m.ers who can assum.e
m.anagerial responsibility.
tn Requirem.ents include M.S.
_:
or Ph. D. in applied m.athe- 'm.atics, statistics, engineering, or related fields, and
considerable program.m.ing
capability.

~

b

NEW YORK: Positions for
program.m.ers with 4-5 years
of experience, with at least
one year of experience, on
the IBM 7090. Backgrounds
in PERT or Critical Path
Methods are desirable.

IBM 7090 and 1401 com.puters are
on our prem.ises. Exam.ples of
C-E-I-R's applications include reliability system.s, celestial m.echanics, m.edicine, operations research,
inform.ation retrieval, and m.anagem.ent sciences.
Salaries are commensurate with
education and experience.
Submit resumes; in confidence, to:
Mr. R. H. Meyer
Director of Personnel
C-E-I-R, Inc.
One Farragut Square South
Washington 6, D. C.
An Equal Opportunity Exnployer
CIRCLE 91 ON READER CARD
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NEW PRODUCTS

openings for

COMPUTER
PROGRAMMERS
on new 412-L
•
air
weapons

control system
A Single,
Semi-Automatic
Electronic System,
Tying Radar Sites,
Command Control Centers
And Weapons Bases
Into a Unified,
Highly Capable
Air Weapons
Control Operation

bits/inch; tape speed is 16.4 feet/sec.
Price will be in the $25,000 range,
with delivery scheduled for six to
eight months. AUTONETICS INDUSTRIAL PRODUCTS, 3400 E.
70th St., Long Beach 5, Calif. For
information:
CIRCLE 206 ON READ'ER CARD

mag tape unit

The D2020 is fully IBM compatible
for tape formats of 200 and 556 bits
per inch and has a 30 inches per second bi-directional drive with a five
ms start time and 1.5 ms stop time.
DATAMEC CORP., 345 Middlefield
Rd., Mountain View, Calif. For information:
CIRCLE 207 ON READER CARD

pcm telemetry data processor

Model 285 is able to accept variable
word-length data within a frame in
any word pattern, has a range of
one bit per second to one million bits
per second and has remote or manual
format selection. Data outputs avail-

IBM
®

Systems and

Scientific
Programmers
& Analysts
Explore excellent career assignments
available with IBM's Federal Systems
Division. Total systems development
offers you unique opportunities to
grow with the programming profession ... to participate in the development of new techniques and pro- '
gramming applications. Immediate
assignments are open with our advanced systems staffs in:
Programming analysis
Simulation programming
Real time operation programming

OPENINGS
These include challenging tasks in:
Data Reduction
Decision Programming
Information Retrieval
Logistics Simulation
Message Switching
Numerical Analysis
Sound Recognition
Orbital Prediction
Problem-Oriented
Language Processors

IN
SOUTH CAROLINA:
New group being formed now to
staff 412-l operational sites being
installed in So. Carolina-possibilities
for later overseas assignment. Will
help develop and implement programs for the 412-l digital computer.
Requirements: Technical college degree; knowledge of SHARE or other
large scale scientific programming
techniques.
Excellent starting salaries - bene,fits
plan approximately 17% or more of
your annual salary-plenty of room
for advancement in these positions.

o

Forward your resume in confidence to
Mr. P. T. Smith, DSD Product Service,
General Electric Co., Room 56-L, Woson Bldg., So. Main Street, No. Syracuse, N. Y.

able include BCD, truncated (four to
fourteen bits) or untruncated (four
to sixty-four bits) broadside or serial
... parallel recording output. ELEC- '
TRO-MECHANICAL RESEARCH,
INC., Sarasota, Fla. For information:
CIRCLE 208 ON READER CARD

photovoltaic readout cell

-

GENERAL
ELECTRIC
An

Equal Opportunity Employer

The HTA 121 is especially suited for
reading punched tape and punched
cards. The cell is self-generating and
has a response time of less than 10
microseconds. HELIOTEK, 12500
Gladstone Ave., Sylmar, Calif. For
information:
CIRCLE 209 ON READER CARD

gp 6144 bit buffer

The 2000 has been specially designed
to provide the needed speed conver-

These are opportunities for personal
and professional growth. In addition
to educational and benefit programs,
salaries are commensurate with .ability and merit. Relocation expenses
are paid. Locations are in Washington, D. C., Midwest, and Far West.
Assignments are available at intermediate and senior levels. Qualifications
include experience in programming
large-scale computer systems.
Write today, outlining your background, to:

James H. Burg, Dept. 70lZ
IBM Federal Systems Division
Bethesda 14, Maryland
An Equal Opportunity Employer

CIRCLE 86 ON READER CARD
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sian between I/O devices and voice
frequency data transmission systems
in the communications field. Both in:.
put and output proceed asynchronously at speeds up to 3000 words per
second and are able to operate simultaneously. DATA·SYSTEMS, INC.,
20535 Mack Ave., Grosse Pointe
Woods 36, Mich. For information:
CIRCLE 210 ON READER CARD

mag tape recorder/reproducer
The VR-2800 and VR-3300 are two
wide-band mag tape recorder/reproducer systems, each with a frequency
range from 0 cps to 200 kc. The
former is a laboratory-type instrument
which uses either W' or 1" width

ELECTRONIC ENGINEERS
FOR SATELLITE
DESIGN PROJECTS
TRANSIT • TRAAC • ANNA
Several Engineers are urgently needed to assist in designing
memory systems for APL;;.developed TRANSIT, TRAAC
and ANNA satellites. These are coincident current memories
containing some 25,000 ferrite cores and 200 transistors
driven by 1 ~ watts. Counting, scaling, sateilite control and
other functions as well as protective (fail-safe) circuits are integrat~d with the memories. Solutions will require many new
and novel concepts.

tape. The VR-3300 is a portable system. CONSOLIDATED ELECTRODYNAMICS CORP., 360 Sierra Madre
Villa, Pasadena, Calif. For information:
CIRCLE 211 ON READER CARD

display driver modules
The QX 12, for incandescent displays
and the QX 14, for Nixie displays,
operate at temperatures from 0 100°C and allow direct decoding of
any of the following codes: (8,4,2,1),
(2,4,2,1), (5,4,2,1), (4,2,2,1), (Excess 3) or (Gray). Price for the QX
12 is $120 and $165 for the QX 14.
SCIENTIFIC DATA SYSTEMS, 1542
15th St., Santa Monica, Calif. For
informa tion:
CIRCLE 212 ON READER CARD
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photoelectric code converter
Model 190 is able to convert at speeds
of 20 characters per second, any five
to eight bit code to any five to eight
bit code by interchanging code discs.
Model 190 is priced at $500. Model
190E is also available, with complete
circuitry for full conversion and buffering, for $2000. INVAC CORP., 26
Fox Rd., Waltham 54, Mass. For information:

Accepted applicants will be primarily concerned with magnetic
logic and circuitry. They will collaborate closely with packaging designers to assure survival in severe launch and orbital
environments. Simplified circuits, fewer components and easier
fabrication leading to long life are major objectives. The
positions require BS or MSEE degrees and a minimum of
three years' experience in transistor circuit design for digital
equipment.

a

A second assignment involves design, assembly and test of
smail computer for shipboard doppler navigation. This is a
low-speed serial device employing neW and unique concepts'
of program control. Appointment to this group will afford an
opportunity to learn magnetic design if desired. Respondents
should have a BS or MS degree in EE or Physics, elementary
understanding of computer logic, and experience in transistor
design.
APL's modern and well equipped facilities are located ariequal
distance between U'ashington, D. C. and Baltimore, giving
you a choiCe of country, suburban, or city living. Several
nearby universities offer graduate study. Public schools in the
area rate among the best in the nation.
Direct your inquiry to:
Professional Staff ApPointments

The Applied Physics Laboratory . The Johns Hopkins University
8693 Georgia Avenue, Silver Spring, Maryland
(A residential suburb of W~shlngtonJ D.C.)
An equal opportu~ity employer

CIRCLE 213 ON READER CARD
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CRUCIAL SYSTEMS CHALLENGES OF THE '60's

Combating Information Saturation
Today's decisions at the highest level of military command
require a range, precision and speed of communication and
information processing beyond virtually anything conceivable
in the past. Further, optimization of the electronic portion of
a command control system cannot be considered independ·
ently of the capabilities 'of the ultimate, human decision·
maker- in the chair of command. '
A good case in point is the SAC global command and control
system 465-L, for which ITT International Electric Corpora·
tion carries systems developrn~nt, design and management
responsibilities. In order to further multiply the effectiveness
of the military commander, faced with the crucial task of
assimilating vast quantities of information projected on the

screens. before him, ITT engineers and scientists recently
added a remarkable new capability to 465-L: data presentation in color.
Operating at speeds that appea'red incredible only a short time
ago, thesystem enables complJter outputs to be converted to
alpha·numeric form ... photographed ... developed and pro·
jected on control center screens in as many as 7 colors in a
matter of seconds,
This new capability opens up a whole new field of data format
techniques to be explor~d. An obvious an~ immediate value
'is the e~hancement of human perception through color
changes denoting differing degrees of situation criticality.

OPPORTUNITIES IN MANY COMMAND AND CONTROL AREAS NOW
OPEN TO'SYSTEMS E;NGINEERS AND SENI,OR PROGRAMMERS
Many of these positions are on 465~L. Other opportunities' relate to large-scale commercial digital communication systems,
oceanic systems, and satellite control. Your inquiry about any of the positions listed below will receive immediate attention.
PROGRAMMERS/ANALYSTS. For real-time programming analysis and
development. Broad activities encompass advanced programmingsystems, including special color display routines; diagnostic programs;
automatic recovery; problem-oriented langiJage; artificial intelligence.

INFORMATION SYSTEMS ENGINEERS. Fpr design of command/control
and advanced cOl'!'lmunications systems. Experience in traffic, antenna
and propagation theory, and mathematics ;:IS applied to communications and space technology.

OPERATIONS ANALYSTS. To establish systems requirements jn satel·
lite control, air traffic control, ASW and command/control., Also, as·
signments in man/machine communications ~nd information retrieval.

DIGITAL SYSTEMS ENGINEERS,. Engineers with management ability
to direct sub-systems engineering effort on a global command/control
system. Experience is desired in message traffic control, data process·
ing systems, data display and multi-sequencing techniques.

SYSTEMS ,IMPLEMENTATION ENGINEERS. Electronic engineers to develop tests for stressing and evaluating communication-display-computer systems. Recommend imp'rovement and refinements. Also, fi~ld
positions for installation and integration of digital command/control
systems.

Write fully in strict confidence to' Mr. E. A. Smith, Manager of
Employment, Box 35-C, ITT-International Electric Corporation,
Route 17 and Garden State Parkway, Paramus, New Jersey.

ITT

An Equal Opportunity Employer

INTERNATIONAL

E"'E~TRIC

CORPORATION
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• New director of the Princeton
Computa.tion Center of Electronic
Associates, Inc., is Walter Brunner,
who was previously a senior applications engineer with EAI. The center,
one of four which EAI operates, cOnducts analog computer studies in all
areas of scientific research, rents computer time and conducts primary and
advanced courses in analog computer
techniques.
• The RCA EDP division has announced the promotions of Arnold
K. Weber to division YP and general
manager, and Edwin S. McCollister
to division YP, business planning and
marketing. Weber will still be responsible for the overall direction of RCA
dp activities, while McCollister will
continue to be responsible for all
marketing activities, including sales
and .product planning.

o

wanted: the
development
engineer
who can advance
this advanced
digital
transport

• Jack b. Little has joined Planning Research Corporation, Los Angeles, as a senior associate in the .
firm's Information Sciences Division.
Little, formerly with THE RAND
Corp., will be· deputy director of the
Information Sciences Department.
• William W. Eaton, a director and
vice president of C-E-I-R, Inc., has
i'esumed private consulting practice.
Eaton, one of the original co-founders
of C-E-I-R, will be available to the
company on a part-time basis as required, and will contiue as YP and
director.
• New general manager of Packard
Bell Computer is J.
McDonald, who
will direct engineering, manufacturing, and marketing of computers and
other digital systems, equipment and
components. McDonald was formerly
vice president in charge of engineering and research at Consolidated Systems Corp.

r

• The Electrada Corporation, Los
Angeles, has announced the appointment of Paul S. Collins as vice ·president, corporate planning and product
development. Collins was previously
director, special projects, Hughes Aircraft Co.

We're looking for the engineer who's looking for a challenge. Is that you? If so, at Ampex, you have room to conceive, design and develop your ideas into working models.
Room to grow. At Ampex there's stability: nearly all of our
multi-million dollar development programs are company
sponsored. And you'll work in one of the finest areas anywhere: either Redwood City, near San Francisco, or Culver.
City, near Los Angeles. If you have a degree in electrical
engineering, physics, or engineering physics and would like
to supervise the conception, analysis and experimentation
of new high-speed servo mechanisms and control devices,
electro-mechanical accessing digital memories, or advance
circuit designs for feedback amplifiers and control electronics, write to: E. C. Knapp, Ampex Computer Products
Company, 9920 West Jefferson Blvd., Culver
City, Calitornia. An equal opportunity employer.
~~:EX
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DATA SYSTEMS
COMPUTER PROGRAMMERS
AND ANALYSTS
for

LOS ALAMOS
SCIENTIFIC

LABORATORY
Los Alamos is expanding its Project
Rover test facilities and has established a perma·nent organization at the
Nuclear Rocket Development Center
near Las Vegas, Nevada. Career op~
portunities exist in connection with
development of very high power, fast
start-up reactors.
Senior data system computer programmers and analysts are invited to investigate the advantages of affiliation
with the Laboratory. The work involves
analysis of digital computer requirements for test stand operation with
respect to inputs, outputs, and .numerical analysis in the context of a
total information system from physical
variable to data displays. Analysts will
determine and plan flow diagram and
program, considering real-time, delayed-time and extensive data checking and editing requirements for digital
computer processing. Requirements
include an MS degree in mathematics
and a minimum of 4 years' experience
on a large scale binary computer,· plus
a background in instrumentation,
telemetry or large technical datahandling systems, and~bility to direct
junior programmers.
Employees live in or near Las Vegas,
and are permanently assigned to work
at .the Nuclear· Rocket Development
Center. Project Rover is operated by
the Laboratory for the U.S. Atomic
Energy Commission.
Send resume to:
~

(

Recruiting Department
Division 62·0

10 S(QQ~~~~~~,~"~tOry
LOS ALAMOS, NEW MEXICO

U.S. CITIZENSHIP REQUIRED
An equa./ opporfu,;rfy employer.
CIRCLE 90 ON READER CARD
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Said Max Planck:
liThe energy of a quantum is directly proportional to the frequency of vibration of it~ electromagnetic wave."
A new window in space'is being explored by scientists at Lockheed Missiles & Space Company. While the visible spectrum
of stars is observable from the earth, photons of several hundred to several thousand electron volts are filtered out by the
atmosphere: Hence undetectible on the earth's surface.
Very hot stars may have co~onas-as does our sun. Scientists speculate that, if it were possible to study that portion of
the frequency range known as "soft" X-rays (which may emanate from the coronas of very hot stars), we might gain new
insights into the evolution and constitution of the universe.
To initiate a sea~ch for cele.stial sources of "soft" X-rays, Lockheed (under NASA sponsorship) has developed and built
photon counters to be carried aboard sounding rockets. Thus a survey of the night sky will be made f()r sources which emit
photons in the 100-to.,10,OOO electron volt energy range.
Of interest to most engineers and scientists is the fact that this investigation was originated by a young Lockheed physicist
He realized that no serious attempt was being made to investigate those wave lengths just below the ultraviolet Many similar
developments have been evolved by Lockheed people who find here the creative freedom they need to pursue their own
original ideas.
Lockheed Missiles & Space Company is located on the beautiful San Francisco Peninsula, in Sunnyvale and Palo Alto,
California. We invite you to investigate your own career-potential with Lockheed. Write: Research & Development Staff,
Dept. M-38A, 599 North Mathilda Avenue, Sunnyvale: California. Lockheed is an equal opportunity employer.

LOCKHEED

MISSILES & SPACE COMPANY
A

GROUP DIVISION OF' ""OCKHEED AIRCRAFT CORPORATION

SYSTEMS MANAGER

FO~

THE NAVY POLARIS FBM AND THE AGENA VEHICLE IN VARIOUS AIR FORCE SATELLITE PROGRAMS.

OTHER CURRENT PROJECTS INCLUDE SUCH NASA PROGRAMS A!i THE OGO, ECHO, NIMBUS, RANGER AND RIFT.

SUNNYVALE, PALO ALTO, VAN NUYS, SANTA CRUZ, SANTA MARIA, CALIFORNIA. CAPE CANAVERAL, FLORIDA. HAWAII
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NEW LITERATURE

OSCILLOGRAPH: Type 5-119 record-

ing oscillograph is described in this
16-page bulletin. Features, capabilities, and specifications are offered.
CONSOLIDATED ELECTRODYNAMICS CORP., 360 Sierra Madre
Villa, Pasadena, Calif. For copy:

time receiver, space-time quantizer
and data display unit is included.
RESDEL ENGINEERING CORP.,
990 S. Fair Oaks Ave., Pasadena,
Calif. For copy:

DATAFINDER: An illustrated brochure
features a device for aSSisting keypunchers in preparing complex forms.
Its operational features are listed. TAB
PRODUCTS, CO., 550 Montgomery
St., San Francisco 11, Calif. For copy:

CIRCLE 136 ON READER CARD
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WATT CONVERTER: This technical bulletin includes features and specifications of the T357' computer module.
AVTRON MANUFACTURING,
INC., 10409 Meech Avenue, Cleveland 5, Ohio. For copy:
CIRCLE 131 ON READER CARD

G-IS CPM/PERT: Features of the G-15

Critical Path Method and PERT program are noted in this four-page brochure. BENDIX COMPUTER DIV.,
5630 Arbor Vitae St., Los Angeles
45, Calif. For copy:
CIRCLE 132 ON READER CARD

MEMORY SYSTEM: This brochure ex-

plains selections of operating modes,
options and systems capacities of a
five-usec memory system. RCA SEMICONDUCTOR & MATERIALS DIV.,
COMMERCIAL' ENGINEERING,
Somerville, N. J. For copy:
CIRCLE 133 ON READER CARD·

There was a time before EAC

AUTOMATOR MODULE: A technical bul-

Horse 'n' buggy bookkeeping methods
get the job done eventually, but EAC
puts extra horsepower in modern accounting systems.
Each precision-printed card is of the
very best stock available.. And your
intricate machines won't balk at EAC
cards, because they're precision-cut, tooi
no rough or fuzzy edges to contend with.
To make sure that you get the highquality cards your machines require,
production is entrusted to well-qualified
personnel with many years experience.
Whether you require a special or regular-type card, perfection is a promise
at EAC.
Furthermore, you get delivery when
expected; and the cards are packed in

letin describes this self-powered relaytype programmer. Characteristics, relay ratings, construction, compatibility
and specifications are offered. TRIO
LABORATORIES, INC., Plainview,
L. 1., N. Y. For copy:
CIRCLE 134 ON READER CARD

LOGIC CIRCUITS: A six-page bulletin describes the DMC 100 Digital Micro
Circuit and its ratings, gives worstcase design considerations and analyzes test and evaluation results. RCA,
COMMERCIAL ENGINEERING
DEPT., Somerville, N. J. For copy:
CIRCLE 135 ON READER CARD
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REDUCTION EQUIPMENT: This four-

page booklet describes a new line of acquisition and reduction equipment for
track and range data. Information on
a high speed velocity plotter, space-

December

1962

easily opened, tear-tape cartons for your
convenience.
Whoal Before you turn the page, clip
this handy coupon and mail it to us.
We'll immediately send you a complete
catalog of EAC services with the name
and address of the nearest EAC representative.

I'·.·'·•• ·,·,·,·".,~~ ,.c....!>,....._-.~~:.~..J\
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2 ? 0, High Point, North Carolina
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Please send me complete price list and samples of EAC precision tabulating cards.
__________ ___________________________________
~

IL ADDRESSi
_ _______________________________________
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _~
CIRCLE 28 ON READER CARD
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SENIOR
PROGRAMMERS
"Help solve the Common Langqage Problem"
Packard Bell's new PB-440 Dual Memory
Stored Logic, "Common Language" Computer
has created unusual opportunities for the
Senior Programmer interested in Micro-Programming the PB-440 so that it will be capable of utilizing machine language programs
of other computers. To assist in the MicroProgramming of command sets optimized for
specific application areas.

If your background includes creation of assemblers) interpreters) compilers or function
evaluation routines on conventional computers) please send resume to Mr. C. C. Feijoo.

PACKARD B.ELL
COMPUTER

1905 Armacost Ave.
Los Angeles 5, Calif.

An equal opportunity employer.

EDP OPPORTUNITIES
Present and planned. expansion has created new
opportunities for qualified personnel:

• SYSTEMS ANALYSTS
Background in manufacturing systems of
inventory and production control using
punched card techniques. Programming aptitude or experience desirable. Willing to
relocate. Future assignments i~ South,
East, and Mid-west.
• PRODUCT PLANNER
Sufficient technical and systems knowledge
to assist in definition of equipment for proposed lines. Some marketing knowledge
desirable.
• SYSTEMS ENGINEER
EDP experience plus equipment engineering background. Work in Product Planning
relating design needs to customer needs
from marketing viewpoint.
• CUSTOMER INSTALLATION REPRESENTATIVES
2-5 years' experience in computer programming, college background and systems analysis . work in commercial or scientific
areas. Locations vary.
REPLY IN CONFIDENCE TO:
T. F. Wade, Technical Placement
The National Cash Register Co.
Dayton 9, Ohio
An Equal Opportunity Employer

CIRCLE 92 ON READER CARD

CIRCLE 93 ON READER CARD
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FOR SET
OF TWO
POSTPAID

Here is the easy way to protect your back copies of DATAMATION. Each
of these attractive, durable binders, made of washable, simulated Morocco,
will accommodate six copies of DATAMATION. The binders are the answer to fast, easily-obtainable reference material. .
Complete coupon at right indicating number of sets desired and amount of
check enclosed.
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ADVERTISERS' INDEX

Mathematicians
and Programmers
Expansion of our present ~omputing facilities and delivery of an IBM 7044 in June
1963 has created several outstanding opportunities for experienced mathematicians and
programmers. Continued growth of Raytheon's
Missile and Space Division has resulted' in
projects requiring additional mathematicians
and programmers experienced in missile trajectory and space orbit calculations, optimization techniques, numerical solution of partial
differential equations, or PERT.
Positions are at our Bedford Laboratories
which are convenient to Boston and its cul-,
tural centers as well as all the wonderful
recreational facilities of New England's mountains, lakes, and seashore. Outstanding company benefits include support for study at
nearby world-famed educational institutions.

The following positions are open:
Applied Mathematician - PhD in
applied mathematics and five years experience
as a mathematician in the missile, space, or
aircraft industries. Must be thoroughly experienced in the mathematical and numerical
methods psed for solution of problerns in
these industries and will act as a consultant to
engineers and programmers.
Senior Programmer -' BS in mathematiCs, physics, or engineering and three years
experience in scientific programming for the
IBM 704, 709, or 7090, preferably in the missile, space, or aircraft industries. Graduate
study is desirable and will be compensated
for in i'litial salary.

(-.
AC Spark Plug, The Electronics Division of General Motors .. ,...
American Telephone & Telegraph Co. . .................. ,...
Ampex Corporation ................................ Cover 2,
Anelex Corporation .......................................
The Applied P~ysics Laboratory' The Johns Hopkins University ..
Argonne National Laboratory ............................. 8,
Autonetics, A Division of North American Aviation, Inc.

,54
16
63
14
61
55
10

\ ....

Brush Instruments ......................................... 57
C-E-I-R, I,nc. . ..... ;.......................................
Collins Radio Company ....................................
Computer Concepts ................................... ,...
Computer Control Company, Inc. ............................
Computer Sciences Corporation .............................
Computron, Inc. . .........................................
Control Data Corporatio ll ............................. 3, 9,
Curtiss Wright Corporation, Electronics Division ............ 50,

59
32
53
1
2
58
43
51

Data Processing Employment Service ......................... 52
DATAMATION Magazine .................................. 41,66
Digitran Company ..........................'.............. 42
Digitronics Corporation ..................................... 33
E. I. du Pont de Nemours & Co. (Inc.) ........................ 47
Electronic Accounting 'Card Corp. ........................... 65
Electronic Associates, Inc. .................................. 7
Fabrl-Tek, Inc .............................................. 31
Ferroxcube Corporation of America .................... Cover 4
Friden, lilc. .............................................. 11
General
General
General
General
Graphic

Electric Computer Department .......................
Electric DSD Product Service .........................
Electric Company ..................................
Kinetics Incorporated .................... ; .........
Systems ................ ' ..... ,...................

34
60

67
49
41

Honeywell Electronic Data Processing ........................ 45
Hughes Aircraft Company ................................. 56
IBM Corporation .......................................... 60
Indiana General C~rporation, Electronics Division ....... : ........ 48
International Electric Corporation ............................. 62

Systems Programmer - B Sin
mathematics, physics,' or engineering and two
years of systems programming for the IBM
704, 709, or 7090.

Programmer - BS in mathematics,
physics, or engineering and one year of experience in programming for the IBM 1401.
Please forward your reSllme to Mr. William
O'Melia, Missile & Space Division, Raytheon
Company, Bedford, Mass.

t§YTHEO~
All Eq/lal Opport/lnity EII/ployer

J. B. M. Consultants ....................................... 52
,Lockheed Electronics Company, A Division of
The Lockheed Aircraft Corporation ........................ 44
Lockheed Missiles & Space Company ......................... 64
Los Alamos Scientific Laboratory ............................ 63
The Magnavox Company .................................. 37
The Mitre Corporation ..................................... 40
The National Cash Register Company ..................... 6, 66
North Electric, Power Equipment Division .................... 38
Packard Bell Computer Corporation ................. 66, Cover 3
Paper Manufacturers Co., Slitting Division .................... 36
Potter Instrument Co., Inc. ............................... 4
Raytheon Company Missile & Space Division ................... 68
System Development Corporation ........................... 12
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net lull details on the PB440 at the FJCC: BOOTHS 145·148

o

D

D

D
"THE COMMON-LANGUAGE COMPUTER"

't'

o

PAC KAHD BELL BHEAKS THE

Condensed Specifications

COMPUTER LANGUAGE ,BARRIER

Main Memory: Size .................. .4096 words expandable to 28,672
Speed ....................... 5 microseconds cycle time
Word Length .................. 24 bits single precision
36 bits expanded precision
48 bits double precision
Logic Memory: Size ..................... 256 words expandable to 4,096
Speed ......................... 1 microsecond read time

NOW- a small computer designed so that your programmer can create a
command list to fit his particular problem. A program written with his commands will require less memory and take less machine time than one he
would write if restricted to the single command list of conventional compu.ters. Example: Our programmers created a command list especially for
use in writing a scientific compiler. Object programs produced by the
resultant FORTRAN II compiler require about half the memory and run far
faster than corresponding programs for conventional computers.
I NTERCHANGEABLE PROGRAMS - You can use your existing FORTRAN library
on the latest high-speed hardware without reprogramming ... run PB440
FORTRAN programs on other computers ... even program the PB440 to
utilize your existing machine language library.
The PB440 is a product of a new technology we call Dual Memory-Stored
Logic. Its tremendous power can be applied to realtime systems, scientific/
engineering problems, business data processing ... wherever computers
have an application.
The PB440 has an outstanding display console, can add in one microsecond,
input-output at speeds to 800 kc, has program interrupt and many other
brilliant features. Call or write today for complete data on the computer
_which is establishing a new plateau in the technology.

DUAL MEMORY

INPUT-OUTPUT - Typewriter, and choice of paper tape, cards, line printer,
magnetic tape.
System input-output transfer rates 140,000 words per second.
400,000 characters per second (optional 800,000 characters per second).
EXECUTION TIMES (24 bit fixed point operands)
add ........................................ 1 to 11 microseconds
subtract .................................... 3 to 13 microseconds
multiply .... '.............................•.. 25 to 33 microseconds
divide ...................................... 47 to 57 microseconds
FOR FULL INFORMATION ON THE PB440 WRITE:

~ Pa<c~alrcdJ

CIRCLE 2 ON READER CARD
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1931 ARMACOST AVENUE, LOS ANGELES 25, CALIFORNIA
A Division of Packard Bell Electronics
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Now, all the stability and d,ependability of ferrite memories with non-d~structive read-outs for repeat functions.
Ferroxcube Biax memory units are available in element,
plane, or stack configurations for use in digital, general
data processing or data reduction systems. The Biax

AVAILABLE
RIGHT NOWI

memory core has two orthogonal holes, with related flux
fields running at 90° to each other. Data storage is accomplished by saturating the ferrite material around one
hole in the desired polarity direction. Upon command,

Ic3)D 0

~

sensing the polarity, but not destroying the field, per-

L9~~

mitting an infinite number of read-outs without rewrites.

... IN ELEMENTS, PLANES OR STACKS

an interrogating pulse is fed through the other hole, .

READ AS FAST AS :05 USEC/WRITE~ AS FAST AS· 2 USEe WITH ,100 rnA DRIVE
WRITE
for your copy
of complete
theory and
engineering
data on

BIAX
MEMORIES

11
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en
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FERROXCUBE CORPORATION OF AMERICA/SAUGERTIES, N.Y.

Z
FERRITES
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