




































































































































































































































































M’l‘vc‘R‘o SWiVT'CH Precision SWit,ches

NEW

MICRO SWITCH K
makes it practical for
you to customize

any keyboard or panel

KB gives you a complete new set of modular switch/display
keyboard components—makes it practical for you to design and
assemble a custom man/machine interface for each individual
keyboard. KB is a totally new concept in panel design with

modular components like these :

Plug-in Power Switches and Indicators
with lighted display, wide variety of button
color combinations. Two- or four-pole, momen-
“tary or alternate action switches.

Plug-in Encoding Switches
with up to eight output bits in
each. Up to 256 possible code
combinations may be set up
within the switch using simple
encoding strips. Electrical mon-
itor and delayed strobe. Wide
variety of button color com-
binations. :

TITTTITTT ]
TR RERNREe

e eed | A
FOMMON CUTPYT BITS ELECTRICAL
STROBE ¥ MONITOR

Contact Arrangement. The common and
electrical. monitor circuits are made first, fol-
lowed by the output bits, and the strobe circuit
which tells other equipment, “All circuits made
and ready.” (Repeat” function optional.)

SWING .QUT
MQUNTING UG

HOINIINE ho% Unique Mounting Matrix

Modulesallowyoutobench-
assemble a complete key-
board matrix without special
tools, Assembly, encoding and
wiring may be done at the
bench before the keyboard is
installed.

WIRING

INSTALLED © " S
AT BENCH

For the first time, KB allows you to arrange all switches and
indicators in only one panel cutout. You can now do all your en-
coding at the switches. Plug-in or lift-out switches without dis-
turbing adjacent units. Use modular interlock components for bail-
ing or lockout systems.

KB now makes it practical for you to customize every keyboard
or control panel. KB saves on engineering time, tooling costs,
assembly costs, panel space and weight.

Call a MICRO SWITCH Branch Office for a demonstration. Or,
write for literature.

MICRO SWITCH

FREEPORT, ILLINOIS 61033
A DIVISION OF HONEYWELL

IN CANADA: HONEYWELL CONTROLS LIMITED, TORONTO 17. ONTARIO

HONEYWELL IS WORLDWIDE ¢ Sales and service offices in all principal cities of the world. Manufacturing In Brazil, Canada, France, Germany, Japan, Mexico, Netherlands, United Kingdom, United States
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new products

consisting of electronics for reading,
writing, track selection, and genera-
tion of timing signals, can be mounted
in a 19-inch rack. The units are her-
metically sealed, and feature optional
provisions for multiple bank stor-
age with simultaneous multiple-chan-
nel access, simultaneous read-write,
write “lock out” switches, serial reg-
isters, and protection circuitry. DIGI-
TAL DEVELOPMENT CORP., San
Diego, Calif. For information:
CIRCLE 136 ON READER CARD

decimal plugboard

The Six-Pak is a 60-position plug-
board with 16 decimal digits in each
square inch of panel face. Each mod-
ule, the equivalent of 10 full decimal
switches, measures %4 x 2%-inch. Ap-
plications include decimal memory,
decimal-oriented  program  control,
temperature limits, voltage limits, and
time-code generation. VERSELEC-
TOR CO., Burpank, Calif. For infor-
mation:

CIRCLE 137 ON READER CARD

desk-top calculator

A solid-state unit, the model 300 is
about the size of a telephone. An-
swers are displayed on the console in
%-inch-high characters. Two = inde-
pendent but  interconnected add/
subtract sections can serve as storage
registers for sums and products; a
third section handles multiplication
and division. By one keystroke, entry
and recall from any register is effected.
Up to four consoles can operate with
one electronics package. WANG
LABORATORIES INC., Tewksbury,
Mass. For information:

CIRCLE 138 ON READER CARD

solid-state tape drive

The TUS55, for use with Dectapes on
the PDP-7 and 8 computers, does
away with the relay control compo-
nents and with one of the two trans-
ports. And the price is lower. Fea-
tures include tape tension controlled
electromagnetically, dual direct-drive
hubs, and front panel switches. DIG-
ITAL EQUIPMENT CORP., May-
nard, Mass. For information:

CIRCLE 139 ON READER CARD

paper tape readers

The 5100 series consists of photoelec-
tric and mechanical tape readers with
operating speeds of up to 150 cps
asynchronously, and 500 cps synchro-
nously. Features include electronic
lamp-output servo to eliminate ampli-
fier adjustments, and self-adjusting
electromagnetic brakes. Panel height

February 1966

is 3% inches. CHALCO ENGINEER-
ING CORP., Gardena, Calif. For in-
formation:

CIRCLE 140 ON READER CARD

reader-spooler
The RR-702 paper tape reader has
companion spooler, comes in uni- and
bidirectional models operating at
speeds to 700 cps. The spooler has
bidirectional rewind from push but-
ton or remote control at 200
ips. RHEEM ELECTRONICS, Haw-
thorne, Calif. For information:

CIRCLE 141 ON READER CARD

job timer

The Monitron system, for measuring
computer processing time used by a
job, consists of a Monicorder card
input station and central control unit.
Standard keypunch machine provides
card output. Before a run, job identi-
fication card is put into the system,
which will then measure time used
(to hundredths of an hour) and out-
put it, along with job data, on a new
card. Two jobs may be handled simul-
taneously by one unit, and two input
units may be hooked into a computer.
The control unit will handle up to

XY21234567890, .
XYZ1234567890, .

AN UNRE TQUCHED
\CTER REPERTOIRE
ONAL DISPLAY

SR THE NATIONAL
DMINISTRATION
NASHUA. NEW

IE DISPLAY. ..
ELEVISION. ..
XYZ1234567890. .
XYZ1234567890, .

2 INCH X (2

A BRIGHT,

Write toyour computer

(with the new Sanders Photopen™ Light Sensing System)

It won’t take you a second.

Whatever form of visual presentation your
data display system uses, a new Sanders
Photopen Light Sensing System can let
you make important information changes
instantly, right on the screen at push
button convenience.

It's fast. Typical time delay runs 2 micro-
seconds or less depending on brightness
level and phosphor light rise time.

It's versatile. Sensitivity ranges from be-
low the human visual threshold to above
the level for comfortable viewing.

It's reliable. The Sanders Photopen com-
pletely eliminates false or multiple trig-
gering on long persistence phosphors,
ambient lighting and reflections from

CRT face or implosion shield.

It’s accurate. An illuminated finder circle
precisely encloses the CRT area being
sampled regardless of how you hold
the pen unit.

Discuss your particular data display re-
quirements with Sanders. Learn how you
can mark, erase, correct, copy, add,
transfer or make any information changes
in a variety of character generation tech-
niques including monoscope, stroke and
dot matrix types. Find out how the new
Sanders Photopen system will add
greater versatility to your data display.
Write or call today. Sanders Associates,
Inc., Microwave Products Dept., Nashua,
New Hampshire.

*T.M., Sanders Associates, Inc.

Sanders AsSociates, Inc. (”\*

CREATING NEW DIRECTIONS IN ELECTRONICS ‘el
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new products

25 Monicorders. Monitron will also
automatically punch cards for all idle
computer time. COMMUNITRON
INC., New York, N.Y. For jpforma-
tion: ‘

CIRCLE 142 ON READER CARD

scientific software

Developed for the 360, the Scientific
Subroutine Package consists of 122
problem-solving segments, including
matrix inversion, multiple linear re-
gression, time series analysis, canoni-
cal gorrelation, simultaneous linear
algebraic equations, finding real and

complex roots of real polynomial equa-

tions, and like that. IBM DP DIV,

White Plains, N.Y. For information:
CIRCLE 143 ON READER CARD

tape reader-punch

The DE-60-RP is for use with the
DE-60 computer. It operates in either
mode at 50 cps, and has coding ma-
trices that enable it to function with
5, 6, 7, and 8-level code. It can also
read in one code and punch in an-
other, and do so independently of the
DE-60. CLARY CORP., San Gabriel,
Calif. For information:

CIRCLE 144 ON READER CARD

NEW ISSUE

This announcement is neither an offer to sell nor a solicitation of an offer to buy
any of these securities. The offering is made only by the Prospectus.

Management Assistance Inc.

$10,767.450
6%% Subordinated Capital Debentyres Due December 31, 1980

215,349 Shares

Common Stock
(Par Value $.10)

Offered in Units, each consisting of $50 principal amount of Debentures and one share of
Common Stock, which will not be separately transferable until April 30, 1966 or such earlier
date as may be designated by the Company and 1he Representative of the Underwriters.

~ The Company is offering holders of its Common Stock the right to subscribe for these Units at the

rate of one Unit for each 14 shares of Common Stock held of record at the close of business
onJanuary 12,196 6. The subscription offer will expire at 3:30 P.M., New York Time, on January 27,
1966. Both during and after the subscription period the Underwriters may offer Units, as more
fully set forth in'the Prospectus.

Subscription Price $62.50 per Unit

Copies of the Prospectus may be obtained in any State only from such of
the several underwriters as may lawfully offer the securities in such State.

White, Weld & Co.

Inéorporated

January 14,1966
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miniature dda

The M3X is a digital differential ana-
lyzer occupying less than 0.1 cubic
foot in volume. It has a 12-word (17-
bit) memory, and dissipates 5 watts
of power. Microelectronic modules
are a sandwich configuration of ma-
trices formed from solid nickel tape-

machine-punched automatically from
type-written paper tape. No interior
matrix connections are required. Ap-
plications include missile guidance and
fast-access control systems. SPACE &
INFORMATION SYSTEMS DIV,
RAYTHEON CO., Sudbury, Mass.
For information:
CIRCLE 145 ON READER CARD

military computer

The L-304 weights 34 pounds with
power supply, and occupies 0.3 cubic
foot. It has 4-32K (32-bit) words,
further expandable to 128K, and cycle
time of 1.6 usec. In a multiprocessor
configuration, each computer can
communicate with up to 16 8K mem-
ory modules, and each module can
communicate with up to four com-
puters. With automatic priority con-
trol, multiprogramming is also said to
be possible. DATA SYSTEMS DIV,
LITTON INDUSTRIES, Canoga Park
Calif. For information:

CIRCLE 146 ON READER CARD

paper tape rewinder

The model 6501 features a 9 x 9%-
inch unwind can with full-roll capgc-
ity and a 225-feet/minute winding

speed. Tape tension control pins main-

tain firmness of the paper roll being

wound. DRESSER PRODUCTS INC,,

Providence, R.I. For information:
CIRCLE 147 ON READER CARD

t-s computer

The 645 is the time-sharing version
of the 635, accommodating up to

DATAMATION



Why invent a
rack-sized

mil-spec incremental

tape system?

Cubic has one!

Need one for your own program? A com-
pact, rugged incremental/continuous
magnetic tape system that performs
the same functions as a medium-scale
computer’s tape stand and synchro-
nizer? If you need one that’s com-
pacted to fit in a 10” space within an

Rear view of Cubic’s tape system. Note
use of integrated circuits for high density
and low power drain.

ordinary rack, then save the lead-
time and trouble needed to develop
it. Call on Cubic.

Cubic’s militarized tape system con-
tains integral and replaceable control
and buffer logic—all in a 105-pound
unit measuring only 23” x 10”7 x 17”.
It is designed to read and write com-
puter compatible tapes in a relatively
program-free manner.

It provides 23 separate and distinct
I/O commands—can stack many of
them to be performed in sequence.
The system writes binary tapes incre-
mentally at a speed in excess of 300
steps per second—can be converted
to handle BCD tapes by moving 3
plug-in wires. Continuous forward
and reverse speed is 30 IPS.

Further, the system offers read-after-
write performance, generates parity,
sends a “complete” signal to the
computer as operations are per-
formed. :

You get all this and more—in a sys-
tem that is already on the line and at
work in a military application. It pro-
vides another example of the inven-
tive work now being done at Cubic
Data Systems Division. Cubic is also
producing special purpose buffers,
and computer peripheral equipment.

If your needs go beyond the standard,
get in touch with Cubic. Write Cubic
Corporation, Data Systems Div.,
Dept. E-131, San Diego, Cal. 92123.

CuUuBIC

CORPORATION

SAN DIEGO. CALIFORNIA 92123

DATA SYSTEMS DIV.

CIRCLE 51 ON READER CARD
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electronic addressing or tabulating
directly on envelopes . ..

GHAINSOLMATIE

CONTINUOUS
ENVELOPES

Chain-O-Matic Continuous Enve-
lopes speed operations with auto-
matic addressing or tabulating
directly on envelopes from punched
cards or tape.

Selection of desired information is
computer fast—no slow downs for
running and rerunning stencil trays.
The attractive personalized appear-
ance of addressed Chain-O-Matic
Envelopes creates good impressions
wherever they go.

And now computer print-out di-
rectly on a growing assortment of
ready-to-mail Chain-O-Matic Sys-
tems envelopes reduces handling
and supply costs for many uses, in-
cluding billings, past due, insurance
premium and interest earned no-
tices.

CURTIS 1000 INC.

P.0. Box 28154, Atfanta, Georgia 30328

________________ _l
| Mail coupon for samples and descriptive bro- |
| chure of Chain-0-Matic Continuous Envelopes. l
I |
| Your Name |
I |
| Your Company |
I |
| Your Position |
| |
L Company Address ZDMGBJI
CIRCLE 52 ON READER CARD
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SENIOR PROGRAMMERS

DID YOU KNOW . .
LEEDS & NORTHRUP COMPANY

. is supplying large computer control systems for automation of industrial
processes such as electric power, steam power, basic oxygen furnaces and
cement plants.

YOU OWE IT TO YOURSELF TO FIND OUT MORE

if ... you want to work in a field that today offers the greatest challenges to
top flight programmers — You want a varied fare in your day to day activities —
You want to push back the frontiers of programming science in the most rapidly
expanding field of computer application.

e AND

if ... you want to work with a recognized leader in process automation — a
dynamic and growing company — a company that prides itself on providing
reward commensurate with -results — an organization that is noted for technical
excellence.

e AND

if ... you have 3 to 6 years programming experience — extensive experience
with assemblers — a working knowledge of procedural languages, interpreters,
and list processors — the desire and ability to create.

THEN send resume to or call collect (Philadelphia) 215-DA 9-4900, Ext.
285. Wayne L. Besselman, Coordinator of Technical Employment

LEEDS & NORTHRUP

Pioneers in Precision Instruments — Automatic Controls — Computer Systems
4911 Stenton Avenue, Philadelphia, Pa. 19144
An Equal Opportunity Employer/Males & Females
CIRCLE 90 ON READER CARD
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URS needs data systems-analysts, operations research analysts, military
. analysts mathematicians, and systems and applications programmers

'9 NO TWO JOBS ALIKE

URS has grown for 15 years, and yet retains
an-environment in which the contribution of
each individual is unique and important.
[
URS Systems Centers are engaged in system design, program e
ming, and information processing operations.in the United States and
‘other parts of the world. (In_addition, our Research Center performs
esearch and development in the physucaf sciences and englneerlng )

: lndlwdual effort comes first.

Are you currenﬂy engaged in systems de i
~following areas?

~Simulation "« Logrstzcs . Management mformat/on systems .
Computer programm/ng a/ds /anguages and app/zcatlons =

n or programmmg,m thé

If you have such qualifications and are lnterested m a posmon offenng o
: professnonal growth and compensatlon based on your effort send your"
mquury or reSUme to S :

TRS
CORPORATION

1811 Trousdale Dr:ve Burhngame Cahforma 94010

*Still known to some of our older friends as Eroadvrew (BRCY; United Research Services.(URS). and various
““other aliases reflecting a spirit of experimentation. AN EQUAL OPPORTUNITY EMPLOYER—BY CHOICE!

CIRCLE 91 ON READER CARD
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new products

1,000 terminals of which 300 can be
operating at once. Arithmetic speeds
are essentially the same, but methods
of addressing program storage are
changed. The core is divided into
pages and symbolically addressed, en-
abling program segmentation and
storage in non-adjacént sections.
There’s also a new I/O controller,
plus a drum memory with a capacity
of 4-million words and a transfer rate
of 500,000 words/second. This is the
system ordered by Project MAC,
Bell Labs, and Ohio State Univ.
GENERAL ELECTRIC COMPUTER
DEPT., Phoenix, Ariz. For informa-
tion:
CIRCLE 148 ON READER CARD

.

mass storage

Through a doubling of recordlng den-
sity, the old RacE unit for storing in-
formation on magnetic cards has been
upgraded to the Spectra 70/568-11.
Each unit stores 560-million (8-bit)
bytes with an average access time of
less than 0.4 seconds. Hook up eight
such devices to a controller and there
are 4.5 billion bytes on-line to a Spec-
tra computer. RCA EDP, Cherry
Hill, N.J. For information.

CIRCLE 149 ON READER CARD

. paper tape patch

A self-adhering strip for splicing 7-
and 8-channel punched tape is 1-inch
wide and full of holes. Peeling off the
backing strip, the user can form tape
loops or splice torn tapes. The 1- foot-
long strip includes one blank code
level in four individual positions, and

two to five blank code levels in dif-
ferent positions. The blank code level,

or levels, can be placed over im-
proper codes, or spliced into posi-
tion and the desired codes punched.
DATA-LINK CORP., Los Altos, Calif.
For information:

CIRCLE 165 ON READER CARD
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Announcing a new companion
to the Dura- Mach 10°

DURA" EDIT CONTROL

New way to automatically
’ret(ype material Iike_this: | Io look Iike‘ this:

AND S HAN
ur L}att:;‘\t

With the Dura

1ness informatio
- CWITH 81K POSITION
psive_u: ‘;'J‘je Frfif ble} t

VROI. .

srtrs:‘

) typmw ‘ter automatically after a

- . \¢§§§€§gg§)i<.»ﬂf .
‘character wo‘rd 1ine/\*r paragraph

e : S EQN{ITS
~ has been read and 2 11onws

to make any corrections nec

o Original data is re vnec‘a
* CORRECTIONS (MANUALLY)

onlygebaﬁ?es ara‘Lypeqﬁ The ne

v'atigal;y changes rip “hanc

N
[
=
o
=]

The Dura MACH 10 with new Dura Edit Control
—faster, low cost way to edit and retype legal
documents, catalog and engineering specifica-
tions, personalized letters, manuscripts, plus
endless others. For details, see your local Dura
representative. Or write: Dura Business Ma-
chines, Dept. D 22-26, 32200 Stephenson
Highway, Madison Heights, Michigan 48071.

BUSINESS MACHINES

*
Division of m dura corporation
*Trademark Dura Corporation

CIRCLE 53 ON READER CARD
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What does it cost to get
useable real-time computing power?

H21 Central Processor with 8K core memory, inte-
gral tape reader and punch, and 1/0 typewriter. - 2

Hardware multiply (standard) ’—‘—j/
Parity checking (standard) —‘——\/
Hardware Memory Guard (standard) —'\/

Hardware Indexing (standard)

Hardware Program Flags (stan&//

compare these features at this price with any
other “‘real-time”’ computer.

We all know you can get a “minimum configuration computer” at a bargain
price. But consider the features you need for practical real-time
computation. With the bargain priced computers, they’re “optional at extra
cost.” They’re standard with the Honeywell-21.

Other H21 features include:

e 20-bit word length including parity and memory guard bits

o Direct addressability of up to 8K core with single word instructions.
Eliminates inefficient paging and double-word addressing

e Core memory locations are individually guarded

o Software includes real-time FORTRAN IV, executive control system, and
mathematical and control program libraries

H20 systems offer additional real-time power through multi-level priority
interrupt and parallel input-output channels plus a variety of on-line, real-time
peripheral equipment, including A/D and D/A conversion subsystems.

There’s a lot more we can tell you. For a starter, write or call A. L. Rogers,
Honeywell, Philadelphia Division, Fort Washington, Pa. 19034.
Phone: 215-643-1300.

HONEYWELL 1S WORLDWIDE. Sales and service offices in all principal cities of

the world. Manufacturing in Brazil, Canada, France, Germany, Japan, Mexico, Honeywell

Netherlands, United Kingdom, United States.

. CIRCLE 54 ON READER CARD
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new literature

WIDTH GAUGE SYSTEM: Four-page
booklet describes digital non-contact
system for measurement of hot or cold
strip material during processing. Sys-
tem uses two sequentially synchronized
optical systems and can scan across
the mill table with accuracy up to
Y16 on strips up to 80” wide. Diagrams
explain system and typical perform-
ance, and optional equipment are
listed. GULTON INDUSTRIES INC,,
Metuchen, N.]J. For copy:
" CIRCLE 150 ON READER CARD

COMPUTER DIRECTORY: Available from
the International Computation Centre
is a three-volume directory of com-
puter installations at private research
organization, universities and service
centers in 39 countries. Supplemen-
tary sheets are published four times a
year and entries are revised annually.
It’s available for $18. ICC PUBLICA-
TIONS SECTION, Box 10053, Rome,
E.U.R,, Italy.

DATA DISPLAY: Data sheet and bro-
chure illustrate method of projecting
data on illuminated screen. Up to four
colors can be shown simultaneously,
using only one projector. Scribed
traces go on 20 surfaces that mount
on one annular disc. KOLLSMAN
INSTRUMENTS CORP., Syosset,
N.Y. For copy:
CIRCLE 151 ON READER CARD

DATA ACQUISITION: Data sheet gives
description and specifications for mod-
el 8001, features high common mode
rejection on all measurement models,
low thermal offset, and capability for
remotely programming all scanner
functions. DANA LABORATORIES,
INC,, Irvine, Calif. For copy:
CIRCLE 152 ON READER CARD

DISPLAY SYSTEMS: Four-page booklet
gives specifications and application in-
formation on four cathode ray tube dis-
plays. Incremental display combines
line-generating capability with sub-
routining capability; programmed buf-
fered satellite terminal. Precision and

February 1966

oscilloscope displays are also described.
DIGITAL EQUIPMENT CORP,,
Maynard, Mass. For copy:

CIRCLE 153 ON READER CARD

PROCESSING SYSTEM: Leaflet describes
4020 system that combines accounting
machine with solid state programmable
computing unit, and is able to per-
form instructions for data handling or
arithmetic operations ranging from
single discrete commands to prepro-
grammed subroutines of 96 program
levels. DPA INC., Dallas, Texas. For
copy:
CIRCLE 154 ON READER CARD

DISC FILES: Six-page booklet describes
model 2, series 4000 disc file, which
is equipped with self-contained en-
vironmental controls to maintain disc
file modules at fixed operating tem-

perature. Diagrams illustrate drum
mode capacities and total access time.
Physical specifications and character-
istics are outlined. BRYANT COM-
PUTER PRODUCTS, Walled Lake,
Mich. For copy:

CIRCLE 155 ON READER CARD

PROGRAMMING SERVICES: 16-page
pamphlet presents services available
in CPM systems design, business and
scientific applications, program conver-
sions and real-time. UNITED COM-
PUTING CORP., Redondo Beach,
Calif. For copy: :

CIRCLE 156 ON READER CARD

PROCESSING SYSTEM: Book discusses
method of recording textual data by
identification of content rather than
typographic form, allowing primary
record to be processed into variety of
secondary products. Order PB-168
256, Clearinghouse, U. S. DEPT OF
COMMERCE, Springfield, Va. 22125.
Cost: $4.00

GP COMPUTER: 16-page booklet de-
scribes medium-scale machine de-
signed for scientific computation and
real-time systems integration, features

BIAX® MEMORIE

%

' NOW 10¢ A BIT

The new BIAX NANOLOK electrically alterable memory gives 3-Pius megacycle
TRUE NDRO operation at the low cost of 10 cents per bit in 200,000 bit systems
in quantity. NANOLOK is designed for commercial and industrial data use — but
can be adapted readily to shipboard and mobile MIL-Spec environments.

BIAX used to be expensive, but not any more—not with

NANOLOK.

Do your bit and write today for all the details on

NANOLOK in Data File B-129.

\RAYTHEON

RAYTHEON COMPUTER, 2700 South Fairview Street, Santa Ana, California 92704
CIRCLE 55 ON READER CARD

95




One of a series briefly deseribing GM’s research in depth

How we compressed a
year into two minutes

In the creative synthesis of ideas, an end product
frequently becomes the point of departure for a
fruitful new train of thought. Such was the case when
one of our research chemists set out to unriddle the
mechanisms of corrosion on chromium plated

trim . . . and wound up with a new accelerated
corrosion test 1000 times faster than CASS, a widely
used standard we helped develop years ago.

Actually, CASS (copper modified acetic acid salt
spray) provided just the tool we needed to
demonstrate that corrosion on nickel-chromium plating
1s a cathodically limited electrochemical process. A
paper describing this work won the American
Electroplaters’ Society’s award for . . . the best
contribution to the knowledge and art of chromium
plating during the year 1961-1962.”*

Then a new thought: Could the reaction be

accelerated by somehow overcoming the cathodic
limitation? As it turned out, we got around the limitation
completely by devising a test that required only the
anodic reaction at the specimen surface. The '
resulting electrolytic corrosion test gives

nickel-chromium plating the equivalent of a year’s
service exposure in just fwo minutes.

Such tests have led to major improvements in the
service life of automotive trim . . . another example of
the way research in depth leads to a better way.

*R. L. Saur, “Toward Protective-Decorative Chromium Plating,”
Plating, Vol. 48 (Dec. 1961) 1310-1319.

General Motors Research Laboratories
Warren, Michigan 48090
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new literature

cycle time of 1.75 usec, core memory
expandable from 4K to over 32K ad-
dressable words, and any number of
I/O channels with rates as high as
572K words/second. SCIENTIFIC
DATA SYSTEMS, Santa Monica,
Calif. For copy:
CIRCLE 157 ON READER CARD

PRINT STATION: Brochure describes
on- and off-line equipment capable
of printing 1250 1pm and up to 160
columns. Model 2500 connects directly
to 1400’s or 7000’s and can be used
with Anelex 2100 mag tape unit in
off-line applications. Series 3500 can
be used with IBM System 360 and
for off-line use with seven or nine
channel tapes. ANELEX CORP., Bos-
ton, Mass. For copy:
CIRCLE 158 ON READER CARD

CIRCUIT DESIGN: Brochure informs en-
gineei-designers on requirements,
preparation of artwork, location and
alignments of holes, physical charac-
teristics, conductors, solderability,
plated conductors, and printed circuit
board markings. LOCKHEED ELEC-
TRONICS, Los Angeles, Calif. For
copy:
CIRCLE 159 ON READER CARD

PROGRAMMING BY QUESTIONNAIRE:
48-page book discusses technique
which reduces cost and time required
to produce programs. The user is
given a set of possible options ex-
pressed in English and by choosing
from these options, he specifies all the
information necessary to construct the
desired program. Advantages of this
method are the use of English, not
requiring knowledge of a program-
ming language, creation of programs
that are efficient in use of computer
time and memory space, and provi-
sions for a large range of options.
Cost: $2. AD 613 976N. CLEARING-
HOUSE, U.S.
MERCE, Springfield, Va. 22151.

DESK-TOP CALCULATOR: EPIC 2000 is
designed for business use. Printing cal-
culator has simple keyboard, routines
can be keyed in; multiplies at %o
sec., divides % sec., and adds and sub-
tracts 4/1000th sec. MONROE IN-
TERNATIONAL, INC., Orange, N.J.
For copy:
CIRCLE 160 ON READER CARD

GP COMPUTER: Brochure describes
PDS 1020, designed for solving prob-
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DEPT. OF COM- .

lems in mechanical, electrical, civil,
chemical, petroleum, mining, aero-
space, metallurgical, geological, ma-
rine and safety engineering. Listed
are 10 cost-cutting advantages and
descriptions of Versi-touch keyboard,
tape punch and reader, and printer
which prints out answers in the same
language and units the engineer starts
with. PACIFIC DATA SYSTEMS
INC., Santa Ana, Calif. For copy:
CIRCLE 161 ON READER CARD

MAG TAPES: Tapes for IBM and IBM-
compatible computer systems are de-

Did somebody lift your test
sample of U. S. Tape —

so you couldn’t take us up on
our invitation to torture it?
(In January Datamation.)

Then there are things
you’ve yet to learn about
this truly superior digital
computer tape.

Mail the coupon and we’ll
send you a copy of the whole
4-page folder. .. marked
“personal’’!

US

TARE

scribed and performance specifica-
tions are detailed in eight-page bro-
chure.  AMPEX CORP., Redwood
City, Calif. For copy:

CIRCLE 162 ON READER CARD

TAPE TRANSPORT ACCURACY MEAS-
UREMENT: Four-page brochure details
seven-pound test instrument that gives
reading of tape skew, dynamic and
static. Included in the specifications are
controls, inputs and outputs. DAR-
TEX INC., Santa Ana, Calif. For copy:
CIRCLE 163 ON READER CARD

Thereis @
jength of
u.s.Tape

affixed

to the back

of this page-
You aré
cordially
invited tO
TORTURE it!

U. S. MAGNETIC TAPE COMPANY

A Subsidiary of Wabash Magnetics, Inc.
HUNTLEY, ILLINOIS 60142

..............................................

| o e e e i s e e e e e et e e e i
: U. 8. MAGNETIC TAPE COMPANY  HUNTLEY, ILLINOIS 60142
| Gentlemen: Please send me the U. S. Tape test-it-yourself folder.

= No obligation, of course.

I Name ...0...ocoiiiiiiiii

} Company ............. B P RTRTRERES

: ADGress ................onn.. e
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Put the new
IBM 729 Key Punch
in its place!

When you do, your key punch operators will smile,
too! Instead of just a key punch, each will have a
comfortable, efficient, attractive work station with
a large top surface of non-glare plastic laminate
. . . three box drawers that can be partitioned to
accommodate cards and drums (or a box drawer
and file drawer with full progressive suspension)
... full-depth reference shelf ... sound deadened
pedestal to reduce noise . .
that hold her console steady and in place. And, the
‘‘computer’ styling of the Datacase console gives

. non-skid leg glides

In our new
7229 Key Punch
Console!

your machine department a coordinated look. You
can select consoles in a wide choice of Steelcase’s
long-wearing acrylic finishes, including four IBM-
matched colors. Only Steelcase makes this new
console—only your Steelcase dealer has it. He
provides local delivery, installation and service on
all Datacase DP auxiliaries. Check with him soon
—he’s listed in the Yellow Pages. Or write De-
partment D for more information. Steelcase Inc.,
Grand Rapids, Michigan; Los Angeles, California;
Canadian Steelcase Co., Ltd., Ontario.

These key punch consoles and desks also are included in the extensive Datacase line

7200 Key Punch Desk
for use with any 1BM Key Punch and Verifier

'7205 Key Punch Console
for use with IBM /24 Key Punch and #56 Verifier

.

i

&

A\

7225 Key Punch Desk
for use with #29 Key Punch and #59 Verifier

DATACASE/BY STEELCASE

OFFICES AND SHOWROOMS: NEW YORK « CHICAGO » GRAND RAPIDS « ATLANTA « DALLAS « LOS ANGELES » PHILADELPHIA « PORTLAND. OREGON ¢ ONTARIO + QUEBEC
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COBOL EFFICIENCY IS A FUNCTION
OF MANUFACTURER KNOW-HOW

A major feature of COBOL is that it shifts much of the re-
sponsibility for the production of a program from the user’s
programming staff to the computer manufacturer’s COBOL
programming staff. In effect, the experience and capabilities of
the manufacturer’s staff are placed at the disposal of the user
via the COBOL compiler. The quality of the translation from
source COBOL statements to machine codes depends very
heavily on the quality of the manufacturer’s implementation
of COBOL.

HONEYWELL’S COBOL CREDENTIALS

Honeywell’s record of achievement in the implementation of
COBOL indicates the extensive background necessary to cre-
ate a high-performance product.

For example:

Honeywell has been an active member of the CODASYL
commiittee since the committee’s inception.

Honcywell COBOL has been acclaimed as offering the fast-
est compilation speeds at the lowest costs.

Honeywell produced one of the first operational Syntax-
dirccted COBOL compilers.

Honeywell COBOL offers the most comprehensive set of
implementations of DOD COBOL language elements.

Honeywell Series 200 COBOL D offers the greatest number
of DOD COBOL language elements in a compiler requiring
only 16,000 characters of memory.

Honeywell Series 200 COBOL B offers a compact compiler
capablc of operating in as few as 8,000 characters of memory,
yet using a fully compatible language subset.

And Honeywell is continually reinvesting its COBOL experi-
ence in the design of new compilers as well as in the upgrading
of existing Honeywell COBOL systems.

COBOL IS MORE THAN A LANGUAGE

AND A COMPILER

Many computer users tend to associate the term COBOL with
just two elements — a manufacturer’s selection of COBOL
language elements and the compiler provided for translating a

COBOL program into its machine-language equiva-
lent. Actually these two elements are only a small part
of what might be called a total COBOL system. The
major portion of the total COBOL system cannot be
appreciated by evaluating just the language and the
compiler. In effect, the language and compiler can be
all but useless if an extensive array of features is not
provided to assist in the production, maintenance and
usage of COBOL programs. Conversely the value of
the total system can be diminished by a limited lan-
guage or poorly designed compiler.

Granted that the compiler is a key element in the
overall system, a logical question would be, “What
makes a good compiler?” or “Are there differences in
compilers?”

The answer comes from evaluating how well the com-
piler stacks up in the following areas:

1. Language Implemented — This includes not only
the number of language elements but the overall
power or richness of the language. Does it include
time-saving coding tools, such as the copy verb or
automatic segmentation of the object program?

2. Compile Time — An important consideration,
since compilation is a parasitic operation using
valuable machine time for nonproduction work.
A compiler must offer optimum balance between
a high compilation rate and efficient object code. A
high-speed compiler makes it economically feas-
ible to .operate completely in source language for
even the most trivial changes in the program. No
machine-language patches are required.

3. Object Code Efficiency — How does the code pro-
duced by the compiler compare with the code pro-
duced by the computer’s assembly system?

4. Reliability — How reliable is the compiler? Does
it work when you want it to? Does the compiler
introduce undetected errors into the object code?

The summary table on the last page shows the capabil-
ities of the Honeywell Series 200 COBOL D compiler
in these important areas.

Now take a look beyond the compiler, at the total
COBOL system. The depth of coverage in this area
is a measure of the manufacturer’s commitment to
COBOL. This is where the impact of COBOL really
lies. This is where the manufacturer provides the tools
for the preparation, maintenance and execution of
COBOL programs.



HONEYWELL REPORT ON COBOL

More specifically, the following is a list of system features
that are all-important in the efficient application of
COBOL, yet have had all too little recognition in its over-

all evaluation.

Program Preparation
Source-language file maintenance
Library copy facilities

Batch compilation

Load-and-go facility

Fast diagnostic scan

Monitor control
Environmental adaptability

Program Execution and Maintenance
Object program file maintenance
Job-oriented testing

Monitor control

Debugging facilities

Object-time file relocation
Dynamic control of I/O channels

Composite program listing with imbedded diagnostics

In short, any attempt to evaluate COBOL on the basis of
compiler speed and language implementation alone is

like judging a cake solely by its frosting.
HONEYWELL SERIES 200 COBOL

Honeywell in implementing COBOL for Series 200 has
taken a modular approach consistent with its operating
system design concept. Series 200 COBOL consists of five
levels, each identified by its minimum memory require-
ments. The five levels are: 8,000, 16,000, 32,000, 65,000,
and 131,000 characters of memory, including operating

system memory requirements.

TO: Honeywell EDP
60 Walnut Street
Wellesley Hills, Mass. 02181
Attention: Information Services

Please send me your publication entitled “COBOL Orienta-
tion for Management.”

Name

Title

Company

Address

City State Zip Code

Each level affords a rich and powerful implementation of
the COBOL language and a fast and efficient compiler.
Moreover, all levels incorporate the program preparation,
execution and maintenance capabilities that distinguish a
total system from just a compiler.

Make Your Own Comparison

The following table lists the characteristics of Honeywell
Series 200 COBOL D (16K level). You can compare the
superior capabilities of Honeywell COBOL D with those
of any competitive system of similar design level simply
by filling in the blank column in the table.

CHECK LIST OF COBOL SYSTEM FEATURES

Honeywell
"COBOLD. " Other
16K - iy

3

Core Memory Required

, Memory Required for Compiler

Operating System Overhead

Language Elements

~ Minimum Peripheral i o '
Configuration ‘ , ~;4 tapes
~card reader

card punch

prmter

Complle Time for Typlcal

COBOL Programs: e ;
500 statements “1.7min.
.. 1000 statements

29 min; e

; Compllatlon Cost Per 100
Statements

et 19 cents e
- :ObjectCode Efficiency

%85-90%

System Features: e O
~ Stacked-job Operatlon‘7 ©Yes

Composite Program Llstlng?‘ Yes ;
o FastDiagnostie Scan’?ﬂ o L Yes
Library Copy Facmtles'? ; L Yes e '
‘ fk"‘Job Onented Testmg? G Yes

k*“"o"e’at'“g System Controlled') :Yés‘ |
‘kkEnVIronmental Adaptabuhty? Yes o
,“"Load -and- go? R Yes

Extensnve Debuggmg Facnmes'7 Yes

WRITE FOR MORE ON HONEYWELL COBOL

For in-depth coverage of the points discussed in this report,
send for the Honeywell publication entitled “COBOL
Orientation for Management.” This booklet includes a
description of all levels of Honeywell Series 2640 COBOL.

Honeywell

ELECTRONIC DATA PROCESSING
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An extra
8 bits ad
a Digital

February 1966

dsalotto
Computer

When choosing between the EAI 8400 32-
bit-word-length-computer and a 24-bit
machine, consider the value of its 8 premium
bits. They make a powerful difference. In
the data format those 8 extra bits effec-
tively double working core storage by pro-
viding enough precision in one memory
location to store a full floating-point-word
or two fixed-point-words.

®

In the instruction format, one extra bit in
the address field doubles the amount of
directly addressable core storage to
provide up to 64K for the really big prob-
lem. The 7 remaining extra bits provide
control over 7 index registers, immediate
addressing, indirect addressing, integer
arithmetic, byte manipulation and many
other powerful command directives

and modifiers.

EAl's 15 years of leadership in the field
of simulation convince us that space and
industrial simulation laboratories need
this large scale power to solve today’s
increasingly complex problems. Even

if you're not in the field of simulation this
extra capability could be what you are
missing. Write for more details about
this new digital computer, the EAl 8400
Scientific Computing System.

ELECTRONIC ASSOCIATES, INC., West Long Branch, New Jersey
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99



If you have data to communicate,
why not talk to

the world’s most experienced
data communicator?

Data to communicate?

We have an expression about our
data communication modems that
will interest you. <opo

It’s “optimum combination of factors.”

Best technique (Kineplex). Reasonable cost. Minimum di-
mensions. Minimum power requirements. Ease of operation.

It's experience that makes such a combination possible.

Collins began its continuing research program
in data transmission systems shortly after
World War II, when the need for more effi-
cient high speed systems of this type be-
came evident.

(e}
ob

That program has produced many of the landmarks along the
industrys’ state-of-the-art path.

b

One of the program’s major achieve-
ments was thedevelopment of Kine-
plex, a Collins modem technology

as that which prov1des minimum error rate with maximum
transmission rate per unit of bandwidth.

Our field experience with Kineplex has been extensive. Collins
modems are used in Atlantic and Pacific transoceanic long
range HF circuits, VHF transhorizon circuits,
VLF radio circuits, and all types
of wireline and microwave com-
munication networks.

100

which is now universally accepted -

Collins modems are setving in tactical
and strategic operations for the military,
in defense and business applications for
the government, in tracking operations
in the nation’s space effort, and in large
and small industrial communication systems.

They also are used in secure voice and teletype systems to
transmit encrypted digitized signals.

Collins modems are available in airborne,
rack, and cabinet configurations, and in
a wide range of data rates— from very
slow to extremely high speeds.

For almost any data transmission problem, Collins is able to
offer you an “optimum combination of factors.”

For information on specific equipment or applications, call or
write to: Data Marketing Department, Collins Radio Company,
19700 Jamboree Road, Newport Beach, California. Phone:
(714) 833-0600.

COLLINS 'RADIO COMPANY * COMMUNICATION / COMPUTATION / CONTROL

WORLD HEADQUARTERS / DALLAS, TEXAS

DRTAMATION
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IBM'S CONSENT DECREE
AND TIME-SHARING

VOILA! COBOL 6

WASHINGTON'S ANSWER
TO 360 SLIPPAGE

February 1966

The IBM consent decree of 1956, engineered by the

. Justice Dept. to preserve competition in the computer

industry, passed its 10th anniversary on January 25
amid growing indications that it is getting the
technological creaks. Time-sharing, not even in the
vocabulary a decade ago, is fast becoming a
commercial reality, and government anti-trust
lawyers admit to watching closely IBM's Quiktran and
any similar projects to see whether they violate
decree provisos against No. 1 participating directly
in the service bureau business. One argument says
IBM's offering of time-shared computer services
constitutes "the preparation with tabulating and/or
EDP machines of accounting, statistical and
mathematical information and reports on a fee basis,"
and hence violates the decree. The opposite view
holds that a time-sharing service is merely an
extension of standard machine leasing arrangements
with a long distance twist, and is OK as long as
there's no intermediate, manual handling of client
data. Says one Justice Dept. lawyer: "I'd hate to
go to court and argue. the case either way." Nothing
formal is likely to happen until and if time-sharing
becomes much bigger commercially than it is now.

While its main provisions remain in force, the
decree's 10th birthday also saw the shedding of
several restrictions placed on IBM back in the dim,
dark days of computing. No longer does Papa
Poughkeepsie bear the "burden of proof" in any legal
tiffs with the Justice Dept. over whether it is
willing to sell, as well as lease, equipment, and no
longer is it barred from entering into long-term,
non-cancellable leasing agreements for.dp equipment.

The long-heralded Cobol 65, making its debut not
uncharacteristically in 1966, arrives on the scene
just as the American Standards Assn. is getting
serious about creating Cobol standards acceptable to
all users and manufacturers -- a Solomonic task if
ever there was one. The new Cobol, with its :
segmentation and immediate access storage features,
is expected to lend weight to the arguments of big
users, especially the Air Force, who want to see
tough ASA specs enacted. One possible solution .
being contemplated by ASA: a hierarchy of standards --
full, intermediate, minimal, etc. -- from which each
manufacturer could choose the most congenial,
according to taste and interest. How this approach
would go over with Codasyl is another matter.
Anyway, copies of Cobol 65 are available from the
Gov't Printing Office at $1.75. Ask for catalog
number D-1.31,965.

Reports of 360 hardware-software delivery woes
accumulate. One Navy user is socking IBM $100 a day
for each of five new systems rendered hors de combat
for lack of promised but not yet delivered

software. This means possible damages ranging up to
$90,000. Three of the Atomic Energy Commission's
GOCO's reportedly are also assessing liquidated
damages for "defective" software. On the hardware
front, Control Data has a 3100 going to Operations
Research Inc., in place of an originally ordered
360 configuration.
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DATAMATION

-GLOSSARY-

DATAMATION is offering a 62
page glossary of data processing
terms. The booklet is compiled in
easy to read alphabetical listings
with cross references. This glossa-
ry can be of great value in your
daily work in the data processing
field where terminology is so

very important.

$7 00

each

515

in lots of 50
or more copies

75¢

in lots of -ten
to 49 copies

= DATAMATION =
"141 East 44th Street
New York 17, N.Y.

Enclosed is $

for copies.

covering my order

of the adp

glossary

NAME.

COMPANY
ADDRESS

CITY ZIP

STATE.
Add 5% sales tax on N.Y. City orders

Add 2% sales tax on N.Y. State orders
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Lunar landing

and exploration

Bellcomm needs space
scientists with a wide under-
standing of the many dis-
ciplines they must work with
—geology, geophysics, sele-
nology, exobiology, meteo-
rology, mathematics, nuclear
physics, computing and pro-
gramming, and chemical,
mechanical, electrical and
propulsion engineering . . .
creative, imaginative people
who understand the inter-
face of problems that are
not exclusively theirs,

The broad objectives of
lunar missions are to con-
duct observations of the
moon, provide for scientific
experiments and tests on
the lunar surface, conduct
experiments on the space
environment, evaluate and

“résumé in confidence to Mr.

extend man’'s capabilities to
operatein space as astronaut
and scientist, and qualify
systems and crews for long-
duration space missions.

Bellcomm studies these
problems and more as the
systems engineering con-
tractor for NASA.

If you would like to explore
the moon with us, send your

N. W. Smusyn, Personnel
Director, Bellcomm, Inc.,
Room 1402-E, 1100 17th St,,
N.W., Washington, D.C.
20036.

Bellcomm is an equal op-
portunity employer.

Bellcomm, Inc.
n_* 7/ A Bell System Company

DFITRMF—'].TIDN



What happens

when our engineers zero in
on interface problems

in industrial data processing?

They solve them.

Just ask Republic Steel, Armour, Ford Motor,
Tennessee Eastman, Thiokol Chemical, etc.

You'll learn that our engineers are wizards at making the
incompatible . . . compatible.

Many industrial data processing systems must be de-
signed with hardware that is basically incompatible. Data
transmitters and receivers don't always communicate in
the same language.

So interface sub-systems are needed to translate data
into forms usable by all machines. .. computers, peri-

pheral equipment, processing equipment.

Our engineers are in the unique position of having -
solved the interface problems for leading companies in
widely different industries. They have pioneered inter-
face techniques that can help you realize the optimum
in data processing and industrial process control.

So ask them to zero in on your interface problems.
You'll like the way they get on target—fast! )

Who knows what our ingenious systems engineers will come up with next? One thing is certain, though. You
should talk to them it you have a problem in measurement, material handling, control or data processing.

TOLEDO SCALE (T) SYSTEMS DIVISION

TOLEDO SCALE, TOLEDO, OHIO 43612
CIRCLE 62 ON READER CARD
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NAME ONE integrated circuit, 1.75 us,
4K, 24 bit binary scientific computer
that sells for less than $50,000

The
SEL 840

NOW NAME ANOTHER

(YOU CAN’T)

LOS ANGELES: 637 N. Park Ave., Pomona, Calif. (714) 623-5235 BOSTON: P.0. Box 672, Framingham, Mass. (617) 879-0080
SAN FRANCISCO: 885 N. San Antonio Rd., Los Altos, Calif. (415) 941-1185

WASHINGTON, D.C.: 10400 Connecticut Ave., Kensington, Md. (301) 946-7100 FLORIDA: P.0. Box 9148, Ft. Lauderdale, Fla. (305) 587-2900

.

IS ll E l| L I SYSTEMS ENGINEERING LABORATORIES, INCORPORATED
- ®

P. 0. BOX 8148 « FORT LAUDERDALE, FLORIDA 333I0 « AREA CODE 305 « 587-2900

T CIRCLE 63 ON READER CARD
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ANGLO-FRENCH GIANT

PROSPECTS SHRINK

GOV'T SPENDING BOOSTS

U.K. OUTLOOK

CZECHS LOOK AROUND,

February 1966

PLAN AHEAD

sreport

Signs are that the projected Anglo-French large-scale
computer scheme is wallowing in deep water. A
January meeting between Britain's Minister of
Technology, Frank Cousins, and French Minister for
Scientific Affairs, M. Peyrefitte, was expected to
end in joint government approval for the project.
Although neither party was prepared to state an
after-meeting policy, indications are that the idea
has been scrubbed after almost six months of
wishful thinking. Main reasons for the sudden
attack of cold feet: escalating development costs
compared with first estimates, doubts about the
size of the market for a machine 10 times bigger
than CDC's 6800, and a growing conviction that at
least two U.S. firms are in a position to beat the
Anglo-French project to the draw.

Despite this disappointment, Britain's computer
industry is in buoyant mood. Government plans to
spend $85 million on universities and research
councils, and to build a National Computer Centre,
reported here in January, are now rapidly taking
shape. Fifteen universities will share the bulk of
the money in getting new facilities, with most

orders being placed by spring. Local manufacturers
are expecting to get two-thirds of the business. A
further $750,000 will be spent equipping the National
Centre in Manchester. A firm policy now emerging

for this group is to establish better cooperation
between the academic and the commercial and industrial
computing communities. Emphasis is to be on:
establishing software standards and influencing
training and education.

On top of this activity, the government has
legislated for new investment incentives that apply
to a wide section of business. In the form of a
20% cash grant for modernisation schemes, this
compares with an existing tax allowance applied to
capital plant expenditure. Major advantage is that
the grant is paid within six months of the claim-
being made as against an 18-month to two-year wait
before old allowances paid off. Resulting trend
should be toward more outright purchase, with
particular benefits for ICT (desperately short of
cash) and leasing companies (who are eligible for the
grant on leasing contracts).

It is time that Czechoslovakia re-examined its
position in respect to computers and dp, according
to an editorial in the economic weekly Hospodarske
Noviney. This is based on a survey indicating that
by 1970 the country would need 300 computer systems
and 560 card installations. At present, Czech
industry is unlikely to be able to meet more than a
small percentage of the demand. It is suggested that
a joint development program with the Soviets,

East Germany and Poland may solve the problem.

The object would be to work on a third-generation

(Continued on page 107)
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More to it than meets the eye
because it meets all your requirements!

The Sanders 720 COMMUNICATOR was
designed by our engineers with primary
emphasis on the users’ needs. That's why
the 720 COMMUNICATOR offers, at low
cost, more standard working features
than any comparable equipment.

Format, for example . . . with Sanders
unique page concept, 30% more usable
information is presented on the screen.
You can position 1000 different characters
anywhere on the exclusive 2000 space
screen. When you call out reports, records
or any data at all, you read the informa-
tion just like typewritten copy on a page.

Versatility, for another . . . the 720 pro-

*T. M., Sanders Associates, Inc.
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vides, as standard, full editing capabilities.
You can add, delete, correct information
anywhere on the screen — insert new
letters, words, even sentences in the
middle of a line or paragraph. The data
already on the screen simply moves over
making room for additions or closing

the gap caused by deletions. There is no
special training or programming required.

Superior techniques in microcircuitry
make the Sanders 720 COMMUNICATOR
Information Display a compact video/key-
board system that fits perfectly on a
desk, table or counter-top. Clear, bright,
solid letters, numerals and symbols,

Sanders Associates, Inc. {3

properly spaced, make every message
easy to read under any lighting conditions.
The Sanders 720 COMMUNICATOR

works directly with all modern high speed
computers. You can install it in your
present system or plan it into a future
set-up and never worry about
obsolescence.

There's more to it than meets the eye. For
detailed information on Sanders 720
COMMUNICATOR and discussion of your
requirements, call or write Sanders
Associates, Inc., Commercial Display
Marketing, Nashua, New Hampshire 03060,
Area Code 603 883-3321, Extension 1545.

=

CREATING NEW DIRECTIONS IN ELECTRONICS

CIRCLE 66 ON READER CARD
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world report

(Continued from page 105) machine range over a two-year period and plug
existing gaps with imports from the West.
The present situation is said to be fraugth with
obsolescence. 31 small and medium size machines of
12 different makes are now in use. Apart from
Minsk and Ural computers from the USSR and a Polish
Odra, they are mainly Western machines from such
firms as Elliott, Zuse, Librascope and Univac.

=
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35% of Japanese firms using computers for five or
more years now apply them to management information
systems and decision-making. This is the gist of

a study made by the Electronic Computer Development
Assn. of Japan. 45% of companies acquiring machines
are reported to be using them to carry out
re-alignment of their work force. Of the 1,840
installations made up to March '65, 10% ran into
labour-management disputes, although only 5% are
reported to have dismissed employees.

2
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GE BUSY IN BRITAIN Strong rumors in circulation predict further moves
by GE to capture a large share of Europe's blossoming
big=-machine and real-time market. Suggestions that
a deal is likely with Associated Electrical Industries
Ltd. in the U.K. for the manufacture of 600 systems
were not confirmed, although reports of talks
between the companies were not denied. Such a move
is expected to follow a reorganization of GE's
activity in Britain where it sells through De la Rue
Bull Machines. De la Rue, a large investment group
and printer of banknotes, is expected to yield a
large part of its stake in the De la Rue Bull
marketing operation in favor of GE.

AFTER THE FALL... GE is joined by other companies determined to grab
possible business following 1IBM's big slip in
hardware and software. Almost every European

country reports great confusion and different stories
on the effect of the giant's blunder. Main interest,-
however, centers on the big systems and almost every
manufacturer has made tentative lists of the hard
bargaining customers likely to go out to re-tender.
On the other hand, battle lines are forming across
Europe for a Cobol vs. PL/1l struggle. Already

large users in the plastics, chemical and
petro-chemical field have shown an inclination to
back PL/1, while most local machine makers are taking
the opposite side. i

BITS & PIECES Redifon-Astrodata Ltd., a British company in which
Astrodata Inc. holds a minority share, has in three
months moved into a new factory, started first
customer deliveries, and picked up a near $1 million
in business. Customers include the Royal Aircraft’
Establishment, Farnborough, for two Ci 5000 hybrids
valued at $420,000; the Univ. of North Wales, and a
continental research agency, also with hybrids.
Europe is expected to yield $15 million this year on
analogs and hybrids in a largely re-equipment market
...Digital Equipment has made an arrangement with’
Lancashire Dynamo, a subsidiary of the Metal
Industries Group, for the latter to use PDP's in
industrial control hook-ups. Lancashire is also
producing special-purpose stored-program processors
for tasks such as store-keeping in factories...

At the British Computer Society's real-time
conference in London last month, Professor Stanley
Gill of Imperial College suggested that it seemed
reasonable for a transatlantic link to be established
ultimately between a European and U.S. computer grid.
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an

comes before and after
to give your forms

Total Value

Before and after a sale, we mean.

Service in forms is important. We
at Moore know this and render con-
tinuous before-and-after service to
assure you of optimum results.

This might be in designing, or
helping to design, a form you need.
Our experienced men know forms
and systems, and machines, and
are a real help in seeing that you
get the form that's right for your
system needs.

It mightbein their up-to-the-minute
knowledge about new forms and
machines in this fast-changing field.
Or details about a form that is solving
a problem you may have, which are
availablein our Forms Library Service.

Above all, Moore Men are problem-
solvers. There are 2000 of these men
across the continent, near
you for service when you
need it—before the sale and
after. And they are backed

A

MOORE

by specialists in new methods, in re-
search, in expert system applications.

Use our representative, and our
facilities, to get Total Value in your
forms. If you work with forms, we
can show you how to make forms
work for you.

CIRCLE 65 ON READER CARD

MOORE BUSINESS FORMS

‘The right business form for every form of business’ « Niagara
Falls, New York » Park Ridge, Illinois « Denton, Texas s Emery-
ville, California + Over 500 offices and factories in North America



~ Now |justa
copy-pickin’minute!

Tired of being bombarded with copying talk? Fancy claims? Cost figures that vary
all over the lot2 “Performance’ talk that sounds good but never quite lives up to promises?
Then look to Addressograph Multigraph for the right copy duplicating system.

, Remember &

Bruning® 2000, Multilith® 2550

QUGIII’Y—Our Multilith Offset 2550, teamed with our Bruning 2000 copier, gives you
' sharp, clear “original” copies every time.

Speed —You won't have to wait an hour to get 2400 copies. Multilith 2550 duplicates at
9000 copies per hour. Reproduces halftones and color faithfully.

VerSG'l'lll'l'y —You can duplicate copies on a wide assortment of sizes and paper stock. No
special paper required. And, if you like, copies can be sorted automatically, ready for immediate
distribution.

Save money, 00 —You know the exact cost of duplicating copies with Multigraph®
equipment. The more you make the /ower the cost. You can even duplicate on both sides of the
paper, if desired. Ideal for a// kinds of business documents.

So, talk to your Multigraph man today. He's in the Yellow Pages. Or write Addressograph
Multigraph Corporation, 1200 Babbitt Road, Cleveland, Ohio 44117.

@ Mu/tlgrap/)

OIVISION OF
AODORESSOGRAPH MULTIGRAPH CORPORATION
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Able-Stik
Guide to
-fast accurate

tape reel
identification...

with the only
pressure-sensitive labels
guaranteed

to stay in place yet
REMOVE WITHOUT RESIDUE.

The broad line of Able-Stik stock
and printed pressure-sensitive
Easy-Peel labels speeds
identification and handllng of
data processing tape reels and
hardware by providing organized,
easy-to-read instructions for
efficient processing and storage
procedures.

Only Able-Stik Easy-Peel labels
(in pinfeed and non-pinfeed form)
are guaranteed to stay put on
spinning reels and-discs, yet
remove easily in one piece,
without residue.

Nationwide warehousing assures

immediate delivery of stock labels.

% ABLESTI

PRESSURE-SENSITIVE PINFEED LABELS
FOR DATA PROCESSING

Representatives in major U.S. citles

“ ALLEN HOLLANDER CO., INC. Dept. D-2
385 Gerard Ave., Bronx, N.Y. 10451

3 Please rush FREE Able-Stik
Tape Reel Label Guide and samples.
] Have representative call.

Name
Title

Company

Address

City
State/Zip

CIRCLE 68 ON READER CARD
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Drogrammers

Aﬂlllﬁllﬂﬁﬂ H Segundo, California needs Programmers

The full range of research and engineering
r" ram ﬂrﬁ problems in missile and space applica-
tions is encountered by Aerospace

scientific programmers. Opportunities for
creativity and responsibility are unlimited. The imagination and abilities of
these programmers continually press forward the state of computing tech-
nology. Experienced programmers with B.S. degrees in math or engineering are
needed now to accept the challenge of maximizing the impact of computation
on the effectiveness of space science.

Maintainihg superior computational
ru rﬂm ﬂrﬁ resources in this environment is vital.
Early replacement of Aerospace’s 7040/-

7094 directly coupled systems by large
scale 360 systems opens new positions in development and support of pro-
gramming and operating systems, hardware/software planning, training, and
documentation. Experienced systems programmers with a B.S. in math or
engineering will find challenge and responsibility in these positions.

H The mission of Aerospace/El Segundo is work-
ing with the Air Force to PLAN the general
nature of future military space systems, GUIDE

industry in fulfilling these plans, and PROBE
experimentally and analytically certain aspects of state-of-the-art problems
and operations. Support of this mission creates an unusual opportunity for
members of the Computation Center in the breadth of application of their
abilities.

Please write to -C. D. Crabdree, Box 95081, Los
Angeles, California, 90045 or phone 648-5803. An
Equal Opportunity Employer.

@ AEROSPACE CORPORATION
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Is
equipment
service
squeezing
your profit?

RCA Service Company can supply comprehensive mainte-
nance, emergency and installation service coast-to-coast, for
electronic or electro-mechanical industrial and commercial
equipment marketed by you. We're specialists on communica-
tions, control and data processing equipment maintenance for
the large user.

® Stop the profit squeeze. ® Compare price and benefits.
® Eliminate service headaches. ® Decrease down-time.
e Lower overall service costs.

B. L. Grossman, Building 203-1

RCA Service Company

A Division of Radio Corporation of America
Camden, New Jersey 08101

Phone: (609) 963-8000, extension PY-5603

Write or phone for details:

The Most Trusted Name in Electronics
®

CIRCLE 38 ON READER CARD

WHAT IS YOUR TRUE WORTH ?

FREE Data Processing
Opportunities Bulletin

Every month, in the privacy of your own home, you
can evaluate the nation’s finest openings in the data
processing field. Cadillac, the nation’s largest execu-
tive and professional placement service, represents the
majority of the nation’s top companies. Their best jobs
at salaries from $6,000 to $75,000 appear in our
monthly Data Processing Opportunities Bulletin.

Our placements show that the average data process-
ing man is worth 10% to 20% more than his present
income. The Bulletin helps you evaluate yourself in
today’s market. Both the Bulletin and our confidential
placement service are free. Client companies pay all
costs.

For your free Bulletin, without any obligation circle

Subscriber Service Card No. 114. Please use home
address only.

LON D. BARTON, President

Cadillac Associates, Inc.*

29 E. Madison Bldg. Chicago, lll. 60602
Flnancial 6-9400

¢ “Where More Executives Find Their Positions Than Any-
where Else in the World.”

In Los Angeles—Lon Barton Associates, 3275 Wilshire Blvd.
In San Francisco—Lon Barton Associates, 120 Montgomery St.

CITIES SERVICE
OIL COMPANY

has ordered System/360 hardware to replace
its 7074's, 1460’s, 1410’s, 1401’s and 1620's.
Positions are now open for experienced peo-
ple in further development on business sys-
tems, operations research and in all phases
of conversion to the new equipment. Cities
Service Oil Company needs:

Programmers — Analysts
with
Bachelor’s or Master’s Degrees
in
Accounting, Engineering or
Mathematics and
Programming experience with tape or
Disk computing systems
and/or
Experience with compilers, operating
systems, and other Software
and/or
Experience in management sciences or

operations research.

Resumes, transcripts and salary requirements
will be held in confidence and should be ad-
dressed to:

CITIES SERVICE OIL COMPANY
Mr. A. R. Nichols
Room 310-C, Cities Service Bldg.
Bartlesville, Oklahoma 74003

(An equal opportunity employer)
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DATA
PROGESSING

OPERATIONS
RESEARCH

MANAGERS

CONSULTANTS

SYSTEM ANALYSTS

« PROGRAMMERS

« OPERATIONS RESEARCH ANALYSTS
o APPLIED MATHEMATICIANS

COMPUTER PERSONNEL CONSULTANTS, .

Chicago, Ill. 60603

236-0900 (312) Suite 1460 135 S. Lo Salle St.

MANAGER
SCIENTIFIC DATA PROCESSING

Challenging assignment at the National Re-
actor Testing Station near Idaho Falls, Idaho,
for a man with 5 to 10 years of experience in
managing a scientific computing installation.
This position entails supervision of a well
established group of analysts and program-
mers who handle computer applications in
the areas of reactor analysis, reduction of
experimental data from reactor tests, statisti-
cal analysis, nuclear safety tests, and a variety
of commercial data processing problems. pres-
ently installed equipment includes an 7040/
1401 system, with a CDC-3100 on order. The
computing load is 80% scientific, 20% com-
mercial.

Candidates should have a PhD degree or
equivalent outstanding experience. Salary
commensurate with qualifications.

Contact

PHILLIPS PETROLEUM COMPANY

Atomic Energy Division
P. O. Box 2067-KT
Idaho Falls, Idaho

An equal opportunity
employer.

U. S. citizenship
required.
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'SUPERVISOR

COMPUTER PROGRAMMING

Dynamic Stratos Division of Fairchild Hiller, a national
leader in environmental control, life support and space
power systems now has an immediate permanent opening for
a qualified computer programming supervisor. The position
requires familiarity with IBM 1620 and 7094 equipment and
knowledge of FORTRAN. Applicants should have a degree
in mathematics (advanced degree preferred) with heavy
engineering background and previous exposure to programs
in thermodynamics. Some supervisory experience is required,
plus the ability to respond swiftly to diverse program
responsibilities. .

Stratos offers an attractive starting salary, liberal fringe
benefits and excellent opportunity for advancement. Location,
at Stratos’ modern facility on Long Island, is just on hour’s
drive from New York City.

Please send your resume and salary requirements to: Mr.
M. E. Jenkins, Stratos Division, Fairchild Hiller, Orinoco
Drive, Bay Shore, Long Island, N.Y. Refer to position #5223.

[F]

FAIRCHILD HILLER

STRATOS DIVISION

An Equal opportunity employer M/F

COMMERCIAL
SYSTEMS PERSONNEL

Expanding corporate operations have created
unique opportunities for Systems Personnel with
varied ' degrees of accomplishment. Several job
types are presently open: Senior Systems Analyst,
Manager of Information Systems, Research Analyst
and Programmers.
Candidates should have major project experience
in the installation of forward-looking EDP applica-
tions. Areas of application will include the follow-
ing:

1. Distribution and Merchandising Control.

2. Production Control and Scheduling.

3. Personnel and Payraoll.

4. Accounting and Responsibility Reporting.

Spring “66” will mark the Fourth Generation of

DP Systems at Stop & Shop (3 IBM Systems/360).
Responsibilities include the servicing of retail food
and mercantile (Bradlees) outlets with a sales
volume approaching $500 million.
Complete Fringe Benefit Program available with
attractive starting salaries. Interested applicants
should submit resume in strict confidence, giving
salary requirements, to Mr. Joseph Riemer, Di-
rector of Information Systems:

STOP & SHOP, INC.

397 “D" Street
South Boston, Massachusetts
“AN EQUAL OPPORTUNITY EMPLOYER”

CIRCLE 113 ON READER CARD
112

CIRCLE 116 ON READER CARD
DATAMATION



THERE ARE FEW times in any career when an op- FREE! g%%fg%£PPORTUNITIES

portunity for substantial advancement presents itself eccccvssscone 0000000000000 0
—a so-called “ground floor” opportunity. NOW
comes one such occasion for those growth-minded A complete and comprehensive listing of outstanding po-

sitions at salaries from $6,000 to $30,000 with National

Systems Analysts and Programmers who would share Companies for:

the challenge and profit which accrues to a dynamic

and successful young company. ENGINEERS / DATA PROCESSING
Our professional staff combines Customized Serv-
COMPUTING TECHNOLOGY INCORPORATED has ice with technical know how to insure for you max-
a limited number of positions available for profes- imum career development in the following areas:
sionals with experience in Compilers, Assemblers, | . * LOGIC DESIGN ¢ APPLICATIONS
Operating Systems, Real-Time Systems, Management * CIRCUIT DESIGN PROGRAMMERS
* SYSTEMS DESIGN * SYSTEMS

Systems, Military Systems, and Scientific Program-

. . . * SYSTEMS ENGINEERS PROGRAMMERS
ming and Mathematical Analysis.
* OPERATIONS * INFORMATION
RESEARCH RETRIEVAL
if your experience encompasses any of these areas, « PROGRAMMING « MATH ANALYSIS
and such an opportunity appeals to you, considered * PROCESS CONTROL * MANUFACTURING
attention will be given your resume, sent to No charge to you for our custom service. Employers pay our fee.
Expedite your development by sending resume in confidence
S. R. Button with present salary & geographic preference to:
INCORPORATED La Salle Associates

Professional Search Dept.

P.O. Box 803 T LY.
ox uxedo, N. ¥ 2136 Locust Street, Philadelphia, Pa. 19103

Por your free bulletin without any obligation, circle subscriber service card.

an equal opportunity employer Please use home address only.
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PROGRAMMERS

The M I T Computation Center is preparing for a major expansion of its com-
puting facilities and services and offers exceptional opportunities for qualified
. systems programmers,

Services include a comprehensive remote-access time sharing system and a multi- .
language batch processing system. The present 7094 is to be replaced by the
S/360 which will increase the capacity and diversity of the time sharing service.

M 1 T offers a liberal benefit program, including educational opportunities at
the Institute and competitive salaries. Interested programmers with a degree and
more than one year’s experience are invited to submit resumes, including salary
information to: ‘

Mryr. L. V. Sullivan

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

77 Massachusetts Ave, UN 4-6900, Ext. 4275
Building E 19-285 Cambridge, Massachusetts

An Equal Opportunity Employer

COMPUTATION CENTER

CIRCLE 93 ON READER CARD
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Simulator-Computer
Engineer or
Mathematician

The Navy’s Mine Defense
Laboratory at Panama
City, Florida, performs
RDT&E in mine defense,
acoustic and torpedo
countermeasures, inshore
warfare, swimmer/diver
operations, and related
fields of underseas tech-
nology.

We will offer a starting
salary of $12,510 with in-
creases to $16,425 to a
simulator-computer engi-
neer or mathematician in
the field of simulation in-
cluding analog and dig-

" ital computer. Duties con-
sist of technical admin-
istration of contract for
development of the simu-
lator which determines
optimum acoustic and
torpedo countermeasures

characteristic and meas-
ures effectiveness of doc-
trines, devices and tech-
niques. Also responsible
for programming ecom-
puter problems and su-
pervising installation and
evaluation of the simula-
tor. Opportunity exists
for heading simulator
complex when it becomes
operational.

Send resume or SF-57
to E. T. Castleberry, Sr.,
Civilian Personnel Office,
U. S. Navy Mine Defense
Laboratory, Panama
City, Florida, 32402.
(These positions enjoy
all the benefits of career
Civil Service, and appli-
cants will be considered
on an equal opportunity
basis.)

CIRCLE 97 ON READER CARD

SYSTEMAT

1107 Spring Street Room 2-F
Silver Spring, Maryland 24 Crescent Street
20910 Waltham, Massachusetts
301-587-3650 02154

617-891-5200

BOSTON LOCATIONS

We have recently opened an office to serve EDP
applicants and employers in the Boston area. We
plan to offer the same type of personal service
we furnish in the Washington, D.C. area.

Positions are available in both locations for the
following personnel.

Scientific Programmers) .
Systems Programmers l

Systems Analysts $7,0“0 - $20,000
Computer Salesmen S

Business Programmers

All fees, interviewing and relocation expenses are
paid by the employer. There is no cost to you — no
contract to sign.

If you are interested in either Washington, D.C.
or Boston, send a resume to the nearest office, or
check the reader service card.

CIRCLE 99 ON READER CARD

FREE

. . a comprehensive digest of scientific and engineering
DATA PROCESSING opportunities for our client organiza-
tions from coast to coast. Salaries range from $8,000 to
$25,000 commensurate with ability and experience. These
opportunities include such areas as:

Diagnostic Programming
Scientific Programming
Statistical Analysis
Simulation

Information Storage
and Retrieval

Mathematical Analysis
Engineering Computer Field

Basic Research
Command and Control
Communications
Operations Research
Logic Design

Circuit Design
Software Development

As specialists in the scientific and engineering computer
field, EDP is able to provide the widest possible selection
of career positions. Each allows the individual to make
significant contributions that will challenge his best efforts,
in a scientific atmosphere, at a salary in keeping with his
technical competence.

For immediate consideration, write in confidence outlining
your experience, education, career objectives, and compen-
sation requirements to:

David N. Grimes

eédp personnel, inc.

~uaxclusively data processing’

100 S. Wacker Drive Suite 212
Chicago, lll. 60606 Ph. (312) 782-0857

CLIENT COMPANIES ASSUME OUR CHARGES

CIRCLE 96 ON READER CARD
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UNIVERSITY COMPUTING CENTER

ASSISTANT MANAGERS

At State University of New York at Buffalo
(1) to supervise systems programming staff
and (2) to supervise applications program-
ming staff and graduate assistants. Scien-
tific computing background desirable. Sal-

ary negotiable depending upon experience.

Contact Dr. A. Ralston, Computing Center,
State University of New York at Buffalo,
Buffalo, New York 14214; 716-831-4015

CIRCLE 98 ON READER CARD : '
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computer
careers

Should you base your career on
just one interview? Make your
choice from among several career
positions!

EUROPEAN and

NATIONWIDE CHOICE

N.Y., N.J., NEW ENGLAND, WASHING-
TON, D.C., PHILA., MINNESOTA,
TEXAS, HUNTSVILLE, FLORIDA, ARI-
ZONA, CALIFORNIA AND OTHERS

Contact us if you have some experience
or interest in any of the following:
O Scientific Computation — Data
Reduction or Numerical Analysis—

Unusual Outerspace/Lunar and Ad-
vanced Programs

O Software Development — Lan-
guages, Compilers, Assemblers,
Monitors or Sub-Routines

0O Real Time Systems — Message,
On Line, Process Control

O Systems —Planning, Design,
Analysis of State of the Art Massive
Data Handling of |.R. Systems

O Technical Representatives—
Programming and Systems support
to Sales

O Digital or Logical Design

O Management Sciences

O Sales-and Marketing

Unique opportunities exist in the
$9000-25,000 class for Managers &
Seniors and Men who can accept
management responsibility and pro-
fessional growth '

Unusual Opportunities
TECHNICAL
WRITERS/EDITORS
Automated Documentation
Programming/Systems
$9,000 to $18,000

All expenses are assumed by our client
companies.

Write in confidence, including pres-
ent salary, acceptable locations or
call (Collect) Mr. Nellissen (Area
Code 212) PLaza 9-1720

a-n

dLBERT, NeLLissen, inc.

Leading Consultants to Management
in the Data Processing Field

| 510 MADISON AVENUE. N.Y.. N.Y. 10022
CIRCLE 102 ON READER CARD
February 1966

Automatic and Remote Control: Pro-
ceedings of the Second Congress of

"the International Federation of Auto-

matic Control, Basle, Switzerland, 1963,
edited by Victor Broida, D. H. Barlow,
and Otto Schafer. Volume | (Applica-
tions and Components), 749 pages,
$60; Volume Il (Theory); 695 pages,
$65 (purchased as a set, $115); avail-
able from Butterworth, Inc., 7235 Wis-
consin Avenue, 14, Washington, D. C.

These two volumes contain the papers
presented at the Second IFAC Con-
gress held at Basle from August 27
to September 4, 1963. Approximately
1500 specialists from 32 different
countries attended to hear and discuss
160 papers. This Congress was the
second of the triennial IFAC meetings,
beginning with the 1960 Congress in
Moscow and continuing with the
Third Congress to be held in London

. June 20-25, 1966.

Papers presented at the Congress
are grouped in three fields: Theory,
Application, and Components. The 84
papers on theory fill one volume of
the Proceedings; 55 papers on appli-
cations and 21 papers on components
occupy the other. Except for nine
papers in French, all of the papers in
the two volumes are in English. In
addition, a summary is. given in Eng-
lish, French, and German for each
paper.

Some items are common to both
volumes. The table of contents of the
entire Proceedings, in English, French,
and German, is presented in each vol-
ume, as is a list of authors’ names and
addresses. (A regrettable omission is

an index to permit finding a paper |

knowing only the author’s name.)
Also repeated are introductory and
welcoming addresses by the past and
present presidents- of IFAC, and an
address by I. L. Auerbach, president
of IFIP, who describes information
processing, its relation to automatic
control, and the history and interests
of IFIP.

The volume on theory is divided
into six sections identified as Non-
Linear Systems Theory (15); Discrete
Systems (16); Optimal Systems (18);
Theory of Self-Adjusting Systems (18);
Techniques for System Stability As-
sessment (6); and System Dynamics

and Other Problems (11). The num-

ber of papers in each section is given
in parentheses. As expected, the sub-
ject matter of many papers crosses

now available

free
computer
“career
salary
analysis
for 1965

Albert, Nellissen, the leading

consultants to management in

the Computer field, has recently

finished its survey of success-

ful national staffing assignments

and wage levels for 1965. This

survey analysis is now avail-

able without charge or obliga-

tion. It covers the following

technology areas:

O Scientific or Real Time or
Message Switching

O Systems Programming

O Commercial Applications
and Data Processing

O Circuit, Logic & Hardware
Design

O Sales/Marketing

circle reader service number 103 on card
in back or tear out coupon and send to:

ALBERT, NELLISSEN, INC.

510 Madison Avenue
New York, N.Y. 10022

Please send me your free 1965
Computer Career Analysis.

Name

Address_

City State

CIRCLE 103 ON READER CARD
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At the NCR Electronics Division, you build your career on hardware—
not hope. Advanced developments like CRAM and the NCR 315

RMC Rod Memory Computer—the first commerically available
computer with an all-thin-film main memory—are a marketplace
reality. (And bear in mind that the NCR marketplace consists of

more than 120 countries!) If you want to combine career

stability with go-ahead, on-line opportunity...

a good living while enjoying the good Southern California life...

look into the opportunities listed here.

1
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if you want to earn
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MAGNETIC RECORDING

Senior and intermediate positions for men with
experience in advanced magnetic recording
techniques. Knowledge of media, circuitry and
magnetic head design necessary. Requires BS
in engineering or physics.

MEMORY DESIGN

Positions are available to perform memory
design. Requires a BS in EE and previous expe-
rience with high speed applications of mag-
netic cores or thin films to memories. Must
also be familiar with computer systems logic
and hardware.

PACKAGING

GROUP LEADER

To provide technical and administrative direc-
tion for electronic packaging of digital com-
puters, including processors, memories, and
peripherals. Requires a minimum of 6 years'

L_.__.._’_-_!
TET
e

experience in electronic packaging and some
previous supervisory experience. Must be
knowledgeable of heat transfer and advanced
manufacturing techniques. BS in engineering
required,

ADVANCED LEVEL

To perform advanced packaging of computer
systenis, including processors, memories and
peripherals. Requires BS in engineering and
thorough knowledge of packaging concepts as
related to digital computers.

INTERMEDIATE LEVEL

These positions entail layout and design of
packaging for computer systems. Applicants
must have previous experience with electronic
computers or electromechanical devices. Back-
ground in miniaturization utilizing thin films and
integrated circuits is desirable but not required.
BS in engineering desirable.

LOGIC DESIGN

For design of advanced integrated circuit com-
puters. Requires BSEE and 2 to 5 years' expe-
rience in logic design; experience on processor
and float-point design desirable.

QUALITY ENGINEERS

Assignments will entail mechanical and electri-
cal analyses with responsibilities for project
testing and inspection specifications, including
processes for automatic wirewrapping, cabling
and electrical and mechanical assemblies.
Requires BSEE or BSME and 3 years’ related
experience.

PROGRAMMERS

SOFTWARE

Positions entail development of software for
various computer input/output routines, opera-
tion systems and monitors. Applicants must

IRvimiinn
Rl
mn
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have previous programming experience with
machine language on a large file computer.

DESIGN AUTOMATION

Positions require 2 years’ previous experience in
programming. Good understanding of engineer-
ing and hardware problems desirable, BS degree
in math, engineering or related field required.

DIAGNOSTIC

Position entails the writing of diagnostic pro-
grams for checkout, acceptance test and field
maintenance of EDP systems. Requires pre-
vious programming -experience; college degree
desirable. '

ADVANCED MECHANISMS SPECIALIST

For analysis and design of complex computer
mechanisms. Must have knowledge of applied
mechanics and high-level mathematical ability.
PhD required.

PROJECT ENGINEERING

COMPUTING SYSTEMS

Assignment will entall technical and adminis-
trative leadership of engineers involved in
advanced digital computer system and logic
design. Requires BSEE and § years’ experience
in logic design of digital computers. Must have
systém design capability and knowledge of
peripheral equipment operation and interfacing.
Previous team leader experience desirable.

DATAMATI ON



PERIPHERAL EQUIPMENT

To direct engineers in the development of elec-
tromechanical magnetic files for digital com-
puters. Requires BSEE and a minimum of 6
years' experience in electromechanical peri-
pheral development,togical design and machine
organization. Must have recent experience
entailing project responsibility.

U SRRV R AR U LA N £ N

Positions available at all levels to study and
formulate systems for commercial and indus-
trial on-line computer applications, with em-
phasis on communications interface. Requires
a minimum of two years' experience in specify-
ing or programming real-time systems for
banks, airlines or industry. A degree in engi-
neering, business administration or related field
is required.

CETCUTE Ena

Intermediate- to senior-level positions are avail-
able for circuit designers who are experienced
in analog or digital circuit design. Experience
in power supply design, memory design, and
micro-electronics desirable. BSEE required.

H S HC PROOL SR IRT I [
Assignments will entail design, checkout,
documentation and liaison for digital computer
systems. Requires BSEE and previous exper-
ience in these areas.

VIR DT mBhREns

Positions are available on an intermediate level
in both mechanical and electrical reliability
engineering to perform evaluation of electrical
components, sub-assemblies and systems, as
well as complex mechanical and electro-
mechanical mechanisms. Also will be respons-
ible for design reviews of new and existing

EDP equipment. Requires BSEE and/or BSME
with minimum of 2 years’ experience in design
or reliability engineering.

LTI wVOUR

Confidential interviews will be held soon in
various parts of the country. Openings above
are in Los Angeles. Additional openings in
Dayton, Ohio, for mechanical, electrical and
chemical engineers, physicists, chemists (MS
or PhD level). Send resume immediately to Bill
Holloway, Technical Placement, or call collect.

The National Cash Register Company

NCR

ELECTRONICS DIVISION
2837 W. El Segundo Blvd., Hawthorne, Calif.
Telephone: Area Code (213) 757-5111

An equal-opportunity employer
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books

division boundaries, so numbers alone
are not a complete indication of the
coverage in a particular subject.

In addition to the technical papers
and the discussions provoked, the
theory volume also contains five “sur-
vey papers’ on basic fields of auto-
matic control and the recent progress
in these fields. Subjects covered in the
survey papers are statistical methods,
synthesis of optimal regulators, adap-
tive control, learning systems, and
process dynamics. These survey pa-
pers, each with a generous biblio-
graphy, provide the reader with con-
cise descriptions of the current state
of the various fields and serve to place
the more specialized technical papers
presented at the Congress in perspec-
tive relative to the broad subject of
automatic control.

Included in the theory volume are
some purely mathematical develop-
ments, some interesting work on “in-
verse” problems, and a description of
the development of a new theory
(“Dual Control Theory Problems™)
for which the author admits, in part
of the discussion, “There are as yet
no practical applications . . . for the
creation of real controllers.” There are
three papers on learning systems,
which lead to self-adjusting systems,
a subject also well-covered at the Con-
gress and highlighted by G. Pask’s ex-
cellent survey paper on the subject
which contains a list of 124 references.

Of probably more direct interest to
aerospace, rather than industrial, con-
trol engineers is the somewhat dispro-
portionate number of papers con-
cerned with development of design
procedures for time- and energy-op-
timal systems. These papers do, how-
ever, provide a good background for
two papers of contemporary interest
on trajectory deviations and orbital
transfer and rendezvous problems.

Thinking of the oft-discussed and
much-lamented “gap” between theory

“and practice in control engineering,

it is interesting to note the clean
division of these topics in the two
volumes. From the material presented,
a gap can certainly he detected. It
is also apparent, however, that the
gap is not due to the theoreticians’
lack of practical knowledge and ex-
perience or to the practicing engi-
neers’ difficulty in following the theory
as it develops. The gap is largely due
to the lack of adequate computational
equipment and methods. A. A. Feld-
baum states that “. . . the most im-
portant problem is the development
of approximate solution methods . . .”
A. M. Letov, in his survey paper, ex-

presses this problem as a need for

consideration of the “problem of com-

promise” between the results obtained
by rigorous mathematical develop-
ment and the resulting complexity
(and cost) of the controller. Following
a paper on the subject, V. W. Eve-
leigh in his discussion provides a sur-
vey of current computational methods
and repeats the requirement for a
theory of error for these approxima-
tion techniques. Helping to bridge the
gap are papers describing approxi-
mating techniques, iterative numerical
procedures, and quantization errors.
Always important in control sys-
tems, the assessment of stability is the
subject of six papers. Since methods
for linear systems are almost com-
pletely developed and the only method
available for non-linear systems is
Liapunov’s second method, the em-
phasis in stability assessment is placed
on the method of Liapunov and the
construction of Liapunov functions.
In summary, one can find in the
volume on theory many papers on a
variety of topics, covering continuous
and discrete systems, linear 4and non-
linear systems, ‘deterministic and sto-

. chastic systems, and papers on sys-

tem design, synthesis, and analysis.
As mentioned previously, this variety
is given cohesion by the excellent
group of survey papers which help
the reader to connect the various sub-
jects together and therefore make
the entire volume interesting even
to those concerned primarily with
a particular subject.

The second volume contains the
papers presented in the fields of ap-
plications and components: 55 tech-
nical papers and four survey papers
on applications, and 21 technical pa-
pers and two survey papers on com-
ponents. As in the theory volume, the
survey papers are presented by per-
sons very well qualified for the task
and are- a very valuable addition
to the Proceedings.

The 55 papers on applications are
divided into seven sections: the Elec-
trical Utility Field (11); Steel Indus-
try (8); Chemical and Qil Industries
(12); Automation in Industrial Proc-
esses (9); Combined Man-Machine
Systems (5); Application Techniques
(3); and Automatic Control of Aero-
space Systems (7). The survey papers
cover electrical utility systems, metal
rolling and processing, the steel in-
dustry, and the chemical and petro-
leum industries.

The electrical utility field appears
to lead in the application of automat-
ic control theory in industry, and it
is apparent from the papers that in
the electrical utility industry more
freedom exists for the interchange of
information regarding the techniques
developed. There are several interest-
ing papers, probably the most note-
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How to check your career

progress without talking
to a personnel man.

D1E

at

Honeywell

ELECTRONIC DATA PROCESSING

Talk to your competition. Find out how long he’s had
his present assignment, how much increased responsi-
bility he’s been given over the last few years, how
clearly he can project his own advancement to a man-
agerial position, or project his organization’s expansion.

Honeywell has one of the fastest growing computer sales
and systems service team in the industry. Our people
and our products are exceptional. The management
positions our growth is creating today are being filled
by sales and systems representatives who joined Honey-
well only a short time ago.

Tomorrow’s management opportunities belong to the
man who joins Honeywell today. Computer sales and
systems representative assignments exist in nearly every
major U. S. city.

We predict that if you talk with a member of Honey-
well’s marketing team, you'll decide io talk to a Honey-
well personnel man soon afterward. When you do, write
in confidence, to Mr. Richard Power, Employment
Supervisor.

HONEYWELL EDP

70 Walnut Street,
Wellesley Hills, Massachusetts

Honeywell

ELECTRONIC DATA PROCESSING

Opportuni!ies’ exist in other Honeywell Divisions. Send resume to F. E. Laing,
Honeywell, Minneapolis, Minnesota 55408. An equal opportunity employer, M&F.
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books

worthy being that of Kirchmayer and
Ringlee, who compared variational
methods and dynamic programming
for optimal control of hydro-power
systems.

In the section on the steel industry,
a variety of subjects is discussed: sin-
tering, open-hearth scheduling, forg-
ing, blooming mills, hot strip mills,
and annealing. In the section on the
chemical and oil industries, papers
cover studies of the dynamic charac-
teristics of distillation columns, cata-
lytic cracker power-recovery systems,
heat exchange and mixing, and plate-
column rectification. Other papers
cover automatic control of polyethyl-
ene production, the controllability of
a flare-gas recovery system, an auto-
matic system for the emptying of pe-
troleum products from tankers, and
several other more general topics.

A variety of subjects appears under
the heading “Automation in Industrial
Processes,” including one on cement
applications, one on dither-adaptive
systems, four on steam-system control,
and two concerned with automotive
industry applications. The applica-
tions section is then completed with
the five papers on man-machine sys-
tems, three on application techniques,
and seven on aerospace applications.

The components section is high-
lighted by an excellent survey paper
prepared by J. L. Shearer and 16 co-
authors. Topics covered in the survey
are electromechanical components,
magnetic amplifiers, semi-conductor
and solid-state components, wide-
band transformers, semi-conductor
and metal strain gauges, gyroscopic
instruments, electrohydraulic servo-
valves, position servomechanisms;
pneumatic components and systems,
and pure-fluid systems. In addition to
this comprehensive survey, the section
includes 21 papers distributed as fol-
lows: mechanical, hydraulic and pneu-
matic devices (4); electromechanical
devices (4); electronic components
(3); digital devices (3); process in-
strumentation (3); and reliability (4).
There is something for everyone in
this section.

Individuals thinking about purchas-
ing the Proceedings may be staggered
by the price. However, on a per-page
(8 cents), per-paper (75 cents) or
per-year (under $40) basis, the price
seems much more reasonable; more-
over, buying the volumes costs much
less than attending the Congress. In
any case, these volumes deserve to
be made available to and should be
read by every engineer and mathe-
matician practicing in the field of
automatic control.

—V. A. Ka1ser, T. M. StouT
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WHO
READS ||

DATAMATION?

A world-wide assortment of

high-level decision-making technical
professionals of the data

procesSing field.

If you sell a product or a service

that is centered around

this group — tell it where it will be read.

Tellitin DATAMATION
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Computers are realized
in the mind of the
Circuit Design Engineer.

LVY1V

at
Honeywell

ELECTRONIC DATA PROCESSING

His goal is always the same — the indiscernible point of least
compromise between what is proposed and what is possible. This is
electronics engineering at its most basic — designing memories,
power systems, logic circuits for proposed systems, investigating
experimental innovations and probing application of new knowledge
of existing circuitry.

His responsibilities encompass every aspect of the computer system.
Working in a purposely informal environment, he and his technicians
may design linear circuits for wide band feedback amplifiers; or
logical building block circuits that switch milliamperes in nano-
seconds; or control element circuits that switch amperes in milli-
seconds.

At times the work requires only his technician’s breadboarding of a
relatively elementary circuit. More often, it tests all the Circuit
Designer’s knowledge and all his design ingenuity and skill; requir-
ing entirely new techniques, new component usage or radical de-
parture from accepted circuit design practices.

He must keep pace with every pertinent development — or face
technological obsolescence. His awareness of this fact is reflected
in the high ratio of Honeywell Circuit Designers who take full
advantage of Honeywell’s tuition-paid program at many of the world
renowned universities in the Boston-Cambridge area.

Qualified individuals, interested in discussing Circuit Design at
Honeywell, should forward their qualifications to the address below.
Positions of equal significance exist for engineers with experience
in Logic Design . .. Systems Design . . . Mechanical Engineering . . .
Microelectronics.

Address your resume to:

Mr. Edwin Barr, Employment Supervisor
HONEYWELL EDP

200 Smith Street, Dept. DO5

Waltham, Massachusetts

Honeywell

ELECTRONIC DATA PROCESSING

Opportunities exist in other Honeywell Divisions, Send resumes to F. E. Laing,
Honeywell, Minneapolis, Minpesota 35108. An equal opportunity employer, M&F.
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Why not
export?

It could
double
your

business:
fl\nd we'll

Ipyo
gets arted

What'’s in it for us? Only that
the more this country exports,
the better we’ll be able to re-
duceourbalance-of-payments
deficit. For really helpful in-
formation on world markets
and how to break into them,
just pick up the phone and
call your local office of the U.S.

Department of Commerce.

*|t happened to one of America’s largest
chemical companies. And there are
dozens of others—large and small—that
have been just as successful abroad.
Case histories on request from U.S.
Dept. of Commerce, Washington, D.C.

(\SING
e
Vg si"“dl

Published as a public service in

co-operation with The Advertising Council
and the Department of Commerce.
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people

B Dr. Louis T. Rader is director of
GE’s new Information Systems Div.,
Charlottesville, Va. Division general
managers are: Jerome T. Coe, data
processing and communications; Louis
E. Wengert, information systems
equipment; Harrison Van Aken, over-
seas operation; and Leonard C. Maier,
advanced development and compo-
nents. ‘
Bl Lt Col. Sylvester P. Steffes has
been chosen chief, Air Force Electron-
ic Systems Div.,, Data Processing
Equipment Office, Bedford, Mass. He
replaces Col. Edward McCloy who
will join CIT Corp., New York City.
W J. Richard Sherman has been elect-
ed president, Data Systems Inc., Min-
neapolis, Minn. He was formerly with
the Diebold Group.

M K. H. Speierman has been named
chief, software division, National Se-
curity Agency, Fort George G. Meade,
Md. He was formerly with the Bur-
roughs Defense & Space Group.

B Lindon L. Griffin and M.A. Butter-
field have joined the dp staff in the
Center for Computer Sciences and
Technology, National Bureau of
Standards, Washington, D. C. They
were formerly with the Navy and Far-
rington Manufacturing respectively.
I Gordon A. Heup has been ap-
pointed manager, scientific computa-
tion, at Telecomputing Services Inc.’s
newly-created Maryland division.

B Kenneth W. Yarnold, formerly with
Dunlap & Assoc., is director of re-
search, System Development Corp.,
Santa Monica, Calif.

Il Omer C. Lunsford will manage
American Oil Co.s dp department,
Chicago, 11l

B Edward G. Glowaty has been
elected president, Honeywell 400/
1400 Users Assn., Wellesley Hills,
Mass.

B Emmanuel J. Otis has been pro-
moted to chief computer engineer, de-
velopment division, Control Data
Corp., Minneapolis, Minn.

B Harry W. Schrimpf will serve as
assistant to the vp, LFE Electronics
Div., Laboratory For Electronics, Bos-
ton, Mass.
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Jay Levinthal
Reports on
Hardware and
Software
Development
N at Raytheon
- Computer.

Jay Levinthal is Raytheon Computer's Manager of Computer Systems Development

Raytheon Computer is well into a long-range program to move to the top of
that select group of computer manufacturers in the scientific, engineering
and systems field. B Right now we’re designing the first of a new series of
machines which will give the user more capability per dollar than even we
thought possible. Naturally, we’re using the latest technology such as inte-
grated circuits and advanced NDRO and other new memory techniques—
our BIAX memory group helps us there. B Since we’ve always been strong
in. hybrid computing, our work in developing faster and more accurate
analog circuits is important, too. B With this emphasis on computer hard-
ware, it's obvious that compilers, assemblers and other real-time software
must be equally capable. Current projects include work on real-time FOR-.
TRAN 1V and other real-time programs for data acquisition and processthg
systems. B In computer applications software, we’re looking into telemetry,
biomedical, seismic, nuclear and other areas—no matter what your special
experience, you'll have a chance to put your knowledge to work. R I'd say
one of the major characteristics of working here is that the individual stays
with a project from original specifications through final checkout, successful
operation and release.

Here are the kinds of people we're looking for.

SUPERVISOR, COMPUTER SYSTEMS ENGINEERING; BSEE or MSEE. Must have history
of successful computer and systems design for engineering and scientific uses, be
able to manage group of systems engineers. Minimum 10 years as supervisor. -

SENIOR LOGIC DESIGNERS; BSEE or MSEE or degree in related field. Current ex-
perience in design of small and medium-scale digital computers for engineering and
scientific applications. Know logic and complete computer systems design. Must have
successful history of designing for manufacture at competitive cost.

PROGRAMMING SPECIALISTS; BS in any technical subject. 5 years programming
experience, at leadt 2 as project leader. Know compilers, assemblers and other systems
software. '

SENIOR PROGRAMMERS; BS in subject with high math content. Minimum 5 years
programming, flow charting, and documenting assembler language systems programs
for binary machines.

MEMORY SYSTEMS CIRCUIT DESIGNERS; BSEE. 3 to 6 years in memoty circuit or
high speed logic design. Minimum 2 years memory design or memory test. Should
know BIAX, toroidal, thin film or rotating disc/drum memories.

ANALOG AND DIGITAL CIRCUIT DESIGNERS; BSEE or MSEE. Minimum 4-5 years"
circuit design on digital and analog computers and peripheral equipment. Must know
integrated circuits. Experience in modifying and designing circuits for systems inter-
face, network analysis, logical design and servo- mechanlsms

COMPUTER SYSTEMS ENGINEERS; BSEE or MSEE. Minimum 5 years in digital com-
puter systems design.

COMPUTER APPLICATIONS SPECIALIST; BS in Engineering, Science, or Math. MS
preferred. At least 3 years as programimer/analyst on engineering/scientific computers.
Must have applications programming experience including FORTRAN, or equivalent
procedure-oriented language plus experience in developing compilers, assemblers
and- monitors. Will design and develop computer programs, instruct company per-
sonnel in programming techniques and perform competitive analyses.

Why don’tyou send your resume today to Gary Murphy at .
RAYTHEON COMPUTER [RAYTHEON

'2700 S. FAIRVIEW STREET, SANTA ANA, CALIF. 92704




SYSTEMS
ENGINEER

Must have B. S. in Industrial Engineering, Business
Management or Physical Sciences. 5-8 years pro-
gressive experience with heavy emphasis on com-
puting programming and machine languages in
business systems. Duties will involve work meas-
urements, cost control and data systems studies.

Will be responsible for the undertakjng of major
systems projects at a research and production
facility of approximately 2800 employees of The
Dow Chemical Company, I?ocky Flats Division,
located approxnmc’rely 18" miles ‘northwest of
Denver, Colorado.

Please send resume to:

'THE DOW CHEMICAL COMPANY

Rocl.<y Flats Division — Technical Placement
P. O. Box 888
Golden, Colorado 80402

(Operahng Contractor for the Atomic Energy
Commission)
An Equal Opportunity Employer
Can Consider Only U. S. Citizens

PROGRAMMERS
PROGRAMMER ANALYSTS

Continued expansion in the Industrial Systems Laboratory
has created several growth opportunities for program-
mers and programmer analysts in real time on-line data
acquisition and control systems. Duties will include:
(1) Working with customers in initial program design
phases and assisting in the selection of the system con-
figuration requirements. (2) The generation of system
flow charts and reduction of these to detailed flow charts
and coding into assembly language. (4) Documentation
of programs including abstracts, flow charts, operating
procedures and input/output formats.

Requirements include a B.S. or M.S. degree in Mathe-
matics, Physics, or Computer Science or Electrical Engi-
neering. We will consider equivalent in work experience.
Send resume in strict confidence stating salary require-
ments to:

Mr. W. R, Kaplinski

AUTOMATIC ELECTRIC COMPANY
400 North Wolf Road

Northlake, illinois 60164

An equal opportunity employer.
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URGENT

ASSISTANT TO V.P.
OPERATIONS RESEARCH

$12,500 - $18,000 )

We have several exclusive positions with research organiza-

tions and manufacturers for operations research analysts.

These systems oriented men will report directly to Executive

.P’s and themselves have V.P. potential. Ground floor
opportunities.

PROGRAMMERS (24) EXCI.USIVE
$7,000 - $11,000
Nationg! firm staffing now S$/360 instellation in need of

management potential. Degree, 0-2 years expenence Beneflfs
and potential are finest in industry.

SYSTEMS ANALYST
$11,000 - $15,000
Large manufachrer looking for man with several years back-
ground in pure systems — business oriented. New position —
Will be groomed for top management in new management
service groyp.

MANAGER OF SYSTEMS
$13,000 - $16,500
Medium-sized manufacturer of consumer goods in need of man
capable of supervising installation of computer and building
EDP department. Potential of V-P of Data Processing.
No obligation to you

Companies Pay All Expenses
Send Resumes To or Phone: Mr. Robert Ruth

RAINBO PERSONNEL

67 E. Madison St., Suite 717
Chicago, Illmols 60603
(312) 263-6950

PROGRAMMERS

Starting Salary $7,419 to $10,619

Bureau of Naval Personnel is seeking experienced digital
computer programmers to accomplish broad assignments in
the Navy Manpower Information System. Applications include
military personnel administration, manpower requirements,
and financial management information, predmhve and control
systems.

Experience in systems analysis and programming medium to
large scale computers including IBM Model 360-30/40 is
desirable.

Openings are in Arlington, Virginia, a suburb of Washing-
ton, D. C. noted for modern apartment buildings, pleasant
residential areas, qpd a fine school system. These are career
Civil Service positions with regular salary increases and liberal
benefits, and are open to men and women.

Send complete qualifications to:

Chief of Naval Personnel
Attn: Pers-1121

Department of the Navy
Washington, D. C. 20370

An Equal Opportunity Employer

126

CIRCLE 109 ON READER CARD

CIRCLE 110 ON READER CARD
B

ATAMATION




Room to Grow . .. In a Stimulating Engineering Environment
Ferroxcube is a recognized and growing leader in the develop-
ment and manufacture of commercial computer memory com-
ponents and sub-systems. It is situated a short two hours from
midtown, New York City—on the New York State Thruway—in
the midst of the beautiful Catskill Mountain resort area.
We are engaged in a variety of interesting development and
manvufacturing programs. Move up professionally . . . financially
. and socially . . . look us over. Challenging opportunities
now available for:

MEMORY DEVELOPMENT ENGINEERS

Memory Systems Advanced Development

SENIOR & INTERMEDIATE LEVELS
To advance the state-of-the-art in system and circuit
design. Projects include high speed memories, mass
core memories, etc. Digital circuit experience re-
quired; knowledge of memory drive and sense cir-
cuitry, both discreet component and integrated, is
desirable.

APPLICATIONS ENGINEERING

For Ferrite Memory Devices & Systems work with cus-
tomer specifications with respect to core planes,
stacks and systems design and specifications for com-
puters & data processing. Opportunity for project
responsibility. Familiarity with core memories and/or
digital systems desirable.
Please send resume including salary requirements to:
J. PAUL STURTEVANT, DEPARTMENT 6 .
FERROXCUBE CORPORATION OF AMERICA
Corporation of America
SAUGERTIES, NEW YORK 12477
An Equal Opportunity Employer

CIRCLE 123 ON READER CARD

HARVARD
UNIVERSITY

 COMPUTING CENTER

Expansion of Computing Center Services has
created permanent positions for senior
programmers with 7094 experience in:

o real time applications

e multiprogramming

o multivariate statistical ahalysis
e numerical analysis

Opportunity to plan and execute major. new
systems and applications.

Resumes acknowledged and handled in confidence.

Mail to: Dr. Norman Zachary, Director
Harvard Computing Center
Harvard University

33 Oxford Street

Cambridge, Massachusetts 02138

An Equal Opportunity Employer
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TO: ALL LEVELS OF

PROGRAMMERS

ANALYSTS
ENGINEERS

It’s time for review—and it’s time for
shaping your 1966 professional career
plans—we’d like to talk with you about
your future—our clients retain us to
match important positions with quali-
fied men at all levels—Junior, Senior and
Management. If you have interest and
experience in any of the following disci-
plines, let’s discuss the fullest use of your
professionial potential..... .

Scientific Programming

Digital or Logic Design

Real Time Systems

Circuit Design

Software Development

Commercial Programming
Operations Research

Mathematics

Applied Systems

Development Engineering

Systems Design

Communications

Starting salaries range to $25,000, accord-
ing to your experience level; all fees and
expenses are assumed by our client com-
panies. Please forward your resume in
strict confidence, including salary and geo-
graphic preference, DIRECTLY to Mr.
R. L. Keilholtz or Mr. Donald Wayne.

EVERETT KELLEY /
ASSOCIATES |

Consultants to the
Computer Industry

12} So. Broad Street (Suite3300)
~ Philadelphia, Pa. 15107

e o 0 0o 0 0 0 0 0 0 o o
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SGIENTIFIC PROGRAMMERS

Reprogram your career
In the aerospace field with
AC Electronics Division
of General Motors

Titan I11, Apollo, Lunar Excursion Module (LEM). These are typical of the projects you
may be working on as a member of the AC Electronics Division team. We're looking for
qualified Programmers to fill immediate openings. If you meet the requirements for
any of the positions listed below, send us your resumé today!

Sr. Scientific Programmers

Responsibilities include the development of large scale digital computer programs for
orbit determination and simulation of highly complex space and missile guidance
systems. BS or MA in Math or Physics plus experience on IBM 7000 series required.
Location: Los Angeles.

Scientific Programmers

Analyze and prepare computer programs for solution of engineering and scientific
problems utilizing the 1BV System 360. Scientific applications include design automa-
tion, missile trajectory simulation and missile flight test data reductions. Degree in
Math, Physics or Engineering required. Minimum of two years experience plus oper-
ation knowledge of large scale computers. Locations: Milwaukee, Los Angeles, Boston,
Houston, New York and Cape Kennedy.

Programmer (Scientific/Real Time)

Analyze and develop digital computer programs for solution of engineering problems
related to inertial navigation systems and components. BS in Math, Physics or EE
required with experience in machine language and Fortran. Location: Boston.

“Send resumé to:-

Mr. R. 0. Schroeder, Director of Scientific and Professional Employment, Dept. 5753,
AC Electronics Division, General Motors Corporation, Milwaukee, Wisconsin 53201.
Your resumé for one of the above positions will be reviewed immediately and a reply
made to you within a matter of days.

AC ELECTRONICS

Division of General Motors, Milwaukee, Wisconsin 53201

k An Equal Opportunity Employer
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128

%

varian

SENIOR SCIENTIFIC
COMPUTATION ANALYST

Assignments include solution of difficul:
engineering and physics problems in a
diversified and scientifically oriented
company. For example, the interaction
of electrons with electromagnetic fields.
Requires advanced degree, preferably
PhD. in engineering or physics, and
background in scientific programming.

SCIENTIFIC PROGRAMMER

Positions available in Applied Mathe-
matics Group and Management Inform-
ant Services. Requires degree in engi-
neering, physics, or mathematics and
two years scientific programming ex-
perience with large scale digital com-
puters using an algorithmic language
such as FORTRAN.

ENGINEER
DIGITAL CIRCUIT

A challenging position is available for
an engineer with knowledge and experi-
ence in design and build-up of transistor
circuits. Must be familiar with digital
computers and interfacing analog de-
vices with digital computers. Knowledge
of data handling helpful. BSEE or MSEE.

Send your resume in confidence to:

MR. J. T. GRAY

varian

611 Hansen Way
Palo Alto, California

— An Equal Opportunity Employer —
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datamart

Address all replies to box number advertise-
ments as follows:

Box..... RPN
DATAMATION

F. D. Thompson Publications, Inc.
141 East 44th St.

New York, N. Y. 10017

Classified Advertising

PROFESSIONAL SERVICES

ROBERT L. PATRICK
COMPUTER SPECIALIST

9935 DONNA 213.349-2225
NORTHRIDGE, CALIFORNIA

USED EQUIPMENT

Before Selling or Returning 1BM EAM or EDP
Equipment, Contact us For Premium Prices. GMA
LEASING 138 NEPPERHAN AVENUE, YONKERS, NEW
YORK 10701. Phone 914 — YO 9-0807.

YES, WE HAVE those scarce 026 key punches and 056
verifiers available for lease immediately. But we won’t
have them long. Call or write: EDP LEASING CORP.,
7%5 gFligf;th Avenue, New York, N.Y. 10022. Phone: (212)
421-9195.

BUSINESS OPPORTUNITIES

ASSOCIATE WANTED—Investor desires associate to es-
tablish and operate service bureau, NYC area. Heavy ex-
perience in D.P. sales or programming required. In-
vestment $20K min. In reply please indicate experience,
education and references. Box 2-1.

KEYPUNCH PERFORMANCE AIDS Increase production,
reduce errors, and bring sub-standard operators up
to par. Five easy-to-follow flow charts guide novice
or experienced operators through preparation of
the program planning card, and alpha-numeric key-
punching and error. correction with program con-
trol. Durable plastic sheets, 10 x 12 inches, fit
workspace, Set of § charts: $15. Set of 5 35mmi,
training slides: $15. Quantity discounts. ENTELEK
Inc., Dept. KP-1, Newburyport, Mass. 01950.

HELP WANTED—educational institutions

COMPUTER MAINTENANCE ENGINEERS: Openings avail-
able in the rapidly expanding Computer Technology
Division of the Ottumwa Area Technical School estab-
lished by the State of lowa. The school presently has
two computer systems and a full complement of [.B.M.
unit record equipment for use in the student laborato-
ries. Must have two years experience as a Computer
Maintenance Engineer or other closely related areas to
be certified by the State of towa for instructing in this
technology. Instructing experience helpful but not re-
quired. Degree helpful but not required. Salary-in the
range of $8,000 depending on experience and education.
Submit resume to: Bernard L. Terrill, lowa Technical
Education Center, Municipal Airport, Ottumwa, lowa.
52501 Telephone 515-682-8351.

DATAMATION

Classified Advertising

The classified section Is open for the following
advertising categories: Used equipment; posi-
tions wanted; help wanted, educational institu-
tions; maintenance services; professional cards;
hobby products; business opportunities and ed-
ucational courses. Rates are based on total
number of insertions used within each contract
year.

For_further information please contact: DATA-
MATION Magazine, Classified Advertising Dept.,
141 East 44th Street New York, N. Y. 1001 pa
212-MU 7-5180.

February 1966

OUR PEOPLE WRITE ROUND BOOKS

Filed here in this climate controlled library are the
taped instructions and information from which our com-
puters pour out reports on inventory, accounting, class-
room scheduling, payroll, even mailing labels.

Every word was written by people. .. experienced
people. Every ‘“chapter’” was outlined and organized by
our systems designers. Every guiding sentence was phrased
for efficiency by our programmers.

Without these people, our $23 million worth of com-
puting machines would spin fruitlessly.

If you are thinking about utlhzlng a computer, think
about people first.

Call or write.

One of our people will answer.

Consulting « Systems Design « Programming « Data Processing and Computing
MCDONNELL AUTOMATION CENTER
DIVISION OF MCDONNELL AIRCRAFT
Box 516, St. Louis, Missouri, 63166 Tel. (314) 731-2121

Colorado Office: DELC OS Denver - Tel. (303) §34-6291
Texas Office: MIACTEX Houston - Tel. (713) 224-5921
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CLICHE EXPERT

DISCUSSES

COMPUTERS

. Good morning, Mr. Arbuthnot. I
believe you're here to tell us about
a management information system.

A. Yes, a total management informa-

tion system.

Q. What kind of tools would this give

to top management?

. It would give top management the
tools they need to make decisions
based on up-to-the-minute infor-
mation from every unit in your
widespread organization so that
they can manage effectively in
spite of ever-changing conditions.
. And these decisions would be. . . ?
Real-time, of course.

. What kind of challenges would
this help top management meet?
The challenges of a soaring econ-
omy, increased federal control,
tougher competition, rapid tech-
rological change, product obsoles-
cence and more sophisticated con-
sumers.

. What kind of feasibility study do
you make first?

An all-out feasibility study, of
course.

To determine. . . ?

If a total management informa-

tion system is economically justi-

fiable.

Which means. . . ?
Are you funded?

. And after this. .. ?

We make an in-depth system anal-

ySiS.

. What does this help you pinpoint?
. This helps us pinpoint duplicated
efforts, overlapping functions, rig-
idly structured organizational
lines, divided responsibility, ham-
strung authority and. . .

. And, Mr. Arbuthnot. .. ?

. (Softly) . . . superfluous execu-
tive personnel.

. And they are...?

. Reoriented.

What's the next step?

. We flowchart the entire process. .

. What sort of acronym does this
help prevent?

GIGO.

What kind of proposal do you
make after this?

A. A firm proposal.
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And this involves what kind of
hardware and software package?
A total hardware and software
package.

. I understand your hardware is

third generation.

. It's truly third-generation, com-

pletely modular and enormously
powerful, giving you the most per-
formance per dollar of any hard-
ware in its class or even. . .

Or even of what? -

Or even of hardware costing sev-
eral times as much.

. Does it embody any advanced

concepts?

. It embodies several advanced con-

cepts for total high performance
and its significant, state-of-the-art

“characteristics are completely in-

tegrated.

. What sort of relationship is it de-

signed to maximize?

The man-machine relationship.
Does it have a full complement of
anything to help this relationship?

Yes, a full complement of lights,

bells and whistles.

What kind of instruction repertoxre
does it have?

Extensive and powerful.

. What kind of access does the

memory have?
Ultra-fast, random and expandable.

. How would you describe the line

of peripheral equlpment?
NG, PIVUR 21l. Oawikla
ll b d. LULIIPIUI.C J.lllC, VVlLll LTALLIC

and powerful input-output fea-
tures.

. What kind of increments do we

have to buy?

Only the exact increments you
need.

Would you say your system is
fully expandable?

. It’s totally fully expandable to

grow as you grow. You won't start
out with hardware that’s too big
for the job or end up with hard-
ware that’s too small for the job.

. What kind of applications is the

system suitable for? _

It’'s designed for a wide range of
applications for business, science
and industry.

What unique characteristics does
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with a bow
to Frank Sullivan

your software have?
It's powerful. It’s total. And it’s
fully compatible.

. Upward. ..?

And downward.
Is our programming investment
protected?

. Fully protected. With our exclu-

sive INCEST concept, there’s no
costly reprogramming or retrain-
ing. It extends the usefulness of
your present programming.

. Does the software come with the

hardware?

. It is fully documented and will be

available shortly.

What phase would you say it’s in?
The debugging phase.

What kind of program library do
you make available to us?

An extensive program library that’s
being enlarged continuously.

Will we be ready for tomorrow’s
problems?

. Absolutely. Because our hardware

and software are completely flex-
ible, easily expandable and totally
modular, you'll be ready for on-line
time-shared multi-programmed
solid-state batch processing from
remote stations. With us, you have
the years-ahead system.

. Is there some way you can charac-

terize the unique and exclusive
benefits of your system in a single
senténce?

It provides the most throughput,
lowest cost, greatest reliability and
it defies obsolescence.

. When can I see one?

Our expert outside consultants and
our top-flight engineering team
are finalizing the first production
prototypes preparatory to total
systems checkout. Off the top of
my head, I'd say our initial demo
will be on the air sometime during
the fourth quarter—seasonally ad-
justed, of course.

Q. How much for an adding machine,

Mr. Arbuthnot?

A. Just sign right here, sir. I've got

one in the car.
—B. W.
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the surprising
role of programming

al Xerox

(how to quietly put your skills to work
on the mainstream of some very unu-
sual corporate and scientific problem-
solving...decidedly upstream.)

The first surprise generally comes with the com-
ment that throughout the corporation’s many operat-
ing divisions, as well as within the more centralized
business and scientific computing groups, Xerox
already employs a healthy number of programmers
(upwards of 100). Not neophytes. And we have ample
room for more. Also not neophytes. ’

The second surprise surrounds the kind of work
we’ll invite you to do, and the way we encourage you
to do it.

To begin with, we’ve toppled the concept that a lot
of people have —that computers are merely data proc-
essing machines, no matter how wondrous. We've had
the good fortune to participate in (maybe precipitate)
a thorough organizational awakening to the fact that
a computer in a scientific environment should be used
to enhance the insights of scientists and engincers—not
just be used to process a problem they may have. And
the same goes for non-technical, decision-making man-
agement,

If these be platitudes, they’re platitudes in action.

And so you’ll find imany of our “programmers” act-
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ing as consultants to managers of fundamental and ap-
plied research, advertising, marketing, manufacturing,
finance, etc.

This is not routine programming. And a routine pro-
grammer wouldn’t be up to it.

In addition, there’s some interesting work in prog-
ress on time-sharing systems. The software aspect is a
challenge all its own.

You’ll find enough modern EDP equipment here so
that your creativity isn’t likely to be inhibited by a
lack of hardware. To give you a few examples, we've
recently installed a 7044 at our Scientific Computing
Center. Then there are two 7010s sharing almost a bil
lion characters of random access storage, supported by

1460s and 1401s, all in one of our installations.

One last possible surprise. If you thought Xerox was
in the office copier business, you were not entirely cor-
rect. This will be more apparent when you visit us and
we discuss your approach to problem-recognition in
fields like optical technology, laser studies, hehavioral
science, remote imaging, and a few additional subjects
that are peculiarly relevant to the real business of
Xerox—graphic communications.

Most, but not all, of these positions are in Rochester,
New York. Send your resume,in confidence to Mr.David
E. Chambers, Dept. YVB-101, Xerox Corporation,
P.O. Box 1540, Rochester, New York 14603.

An Equal Opportunity Employer (M&F)

- XEROX

XEROX 1S A TRADEMARK OF XEROX CORPORATION
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- cAaN YOU
ASSUME A

MORE RESPONSIBLE
POSITION??

Many of our most prominent clients are seek-
ing men of proven ability to assume opera-
tional and management positions encompassing
the design and/or utilization of computers.
If .your interest and experience include any of
the following areas:
scientific and commercial programming . . .
systems analysis . . . software development . . .
digital and logic design . . . compiler devel-
opment . . . operations research . . . information
retrieval . . . systems design,
you are invited to investigate opportunities offering
up to $30,000. All fees and relocation expenses are
assumed by client companies.
Please direct your resume stating salary requirements and
geographical preference in complete confidence to:
Mr. Philip Nash or Mr. Daniel Shechan
EDP Staffing Specialists Dept. D-2

BBOTT'S
of Boston

EMPLOYMENT SPECIALISTS
Serving the Scientific Community
- for over forty years

150 Tremont Street
Boston, Massachusetts 02111

HAncock 6-8400 -
.+ CIRCLE 125 ON READER CARD

INFORMATION SYSTEMS
SCIENTISTS AND ENGINEERS

Bendix Research Laboratories has excellent career opportunities for B.S., M.S.,, and
Ph.D. graduates with 2 to 15 years experience in one or more of the following key areas:

@ ARTIFICIAL INTELLIGENCE, pattern recog-
nition, traihable systems, adaptive logic.

@ COHERENT OPTICAL PROCESSING, spatial
filtering, optical correlation, electro-optical
systems and components.

@ DIGITAL COMPUTER DESIGN, systems
analysis, logic and circuit design, real-time com-
puter control.

@ ANALOG COMPUTERS AND SYSTEMS, infor-
mation theory, control theory, circuit and servo
analysis, correlation techniques.

@ REAL-TIME COMPUTER PROGRAMMING,
mathematical analysis, scientific computing.

Assignments involve research and development in automatic extraction of information
from photographic records, image processing and analysis, adaptive and trainable
control systems, digital and hybrid computing techniques, and advanced real-time
computer control applications.

Interested individuals are invited to call collect or to send a resume to our Personnel
Director.

Research Laboratories Division
Southfield, Michigan « (313) 353:3500

An equal opportunity employer

THE e”dl'/

CORPORATION

CIRCLE 124 ON READER CARD
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PROGRAMMERS & SYSTEMS ANALYSTS

IMMEDIATE OPENINGS

412L System — various locations throughout West
GERMANY Germany providing maintenance programming on
| command and control systems. .

Suburban location, Willow Grove, Pa. Development

PH".ADEI_PHIA of overseas AUTODIN programs. Later assignment
available throughout Europe, etc:

Several positions, Lexington, Mass. in scientific pro-
BOSTON gramming and systems analysis for command and
control air defense, missile re-entry, etc.

Development and maintenance of programs involv-
ing communications switching for air weather in-
formation.

OKLAHOMA CITY;

In general, we are seeking persons with 2-3 years’ applicable experience.
Degree is desirable and in several instances, mandatory. Some qualifying
experience areas are:

REAL TIME / COMMAND & CONTROL / COMMUNICATIONS
SWITCHING / OPTICAL-RADAR DATA REDUCTION / SAGE /
BUIC /7 SPADATS / AUTODIN / PLAN 55 / DCA / DECCO, Etc.

Excellent Benefits Program. — Send Resume to Dept. 801-TH
PHILC TECHREP
DIVISION

=
A SUBSIDIARY OF _/C@)JO?‘%WWI{I/,

P.O. BOX 10 — FT. WASHINGTON, PA. 19034
. An Equal Opportunity Employer

CIRCLE 126 ON READER CARD

SCIENTIFIC
PROGRAMMERS

These openings are for real-time, data reduction
applications associated with range operations in
support of the Gemini and Apollo space programs
at the John F. Kennedy Space Center in Florida.

Requirements include a degree in Mathematics
and/or related fields with a minimum of 2 years
of programming experience on large-scale
computer systems. Experience in symbolic
and FORTRAN languages requirgd.

To arrange a convenient interview, please
forward your resume, in confidence
to Mr. H. B. Arnold, Federal Electric
Corporation, 8660 Astronaut Blvd.,
Cape Canaveral, Florida.

ITT

service | FEDERAL ELECTRIC CORPORATION

An Equal Opportunity Employer (M&F')

CIRCLE 127 ON READER CARD
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when it comes
to computer tape

MAC Panel
lays it on thin

But, not oo thinl

Just a uniform, .00041-inch coating thick-
nessthatassuresuniformsignal response
... from edge to edge, from beginning to
end.

This uniformity is the result of MAC's
gravure coating method, and we micro-
scopically inspect every gravure cylinder,
to assure this precise control of oxide
coating. MAC's coating thickness is held
to a tolerance of one millionth of an inch.
Even the polyester base material is ironed
flat to a mirror smoothness—once prior
to coating and then once again after coat-
ing. This super finish assures the best
high frequency characteristics.

coating,

To mention a few more quality control -
measures that assure you of uniformly
high standards of tape performance, we
put our oxide blend through eighteen
hours of milling in air tight, stainless steel
vats. A minute less and we couldn't be
sure of achieving uniform particle disper-
sion. To make doubly sure of uniform per-
formance, the oxide blend is filtered to
guarantee a uniform particle size of
.000039 inches.

After coating, electronic temperature and
drying controls in our multi-stagedrying
ovens scientifically maintain a delicate
balance between bonding agents, oxide
and other ingredients. It's a slow, inside-
out drying process to assure thorough

hardness. In addition, our chemists insist
that the airin the drying ovens be as pure
as humanly possible. So, three miles of’
filtering agents do the job in a highly
specialized and efficient air purification
system,

All of these quality control measures are
routine at MAC. And they start in the re-
ceiving room, where base materials, oxide
resins, and other materials are closely
inspected for uniform quality by chemists
and lab technicians. It all adds up to one
thing: Only MAC Panel can guarantee
uniformity of tape performance, because
only MAC Panel guarantees uniformity of
quality control at every step in the manu-
facturing process.

==

MAC PANEL COMPANY « High Point, North Carolina

MAC PANEL MANUFACTURES HEAVY-DUTY COMPUTER TAPE- FULL-WIDTH TESTED AND GUARANTEED AT DENSITIES THROUGH 1600 BPI
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Let us take you down memory lane.

Before there could be ferrite cores there had to be ferrites.

Philips of the Netherlands developed the first ferrites.
Then Philips uncle’d us

and together we made the first 30 mil cores.

Then we made the first 20 mil cores.

Then we learned to string them before anyone else did.
Then we learned to string them more reliably

than anyone else could,

(so reliably that in a recent order for stacks
containing 136 million cores, only 3 stacks

were returned for individual core malfunctions.

3 out of 136 miillion.)

It's taken us only 4 years to get this good.

FERROXCUBE CORPORATION OF AMERICA
Saugerties, New York
CIRCLE 3 ON READER CARD




