




































































































































































new products 

as a data buffer. A 16-channel multi­
plexer can be expanded to 100 chan­
nels, and data conversion rates are up 
to 100,000/second. INFORMATION 
CONTROL CORP., EI Segundo, Calif. 
For information: 

CIRCLE 112 ON READER CARD 

crt- keyboard terminal 
The Spectra 70/752 houses a video 
screen, keyboard, controls and power 
supply. The 12-inch screen generates 
alphanumerics and symbols at 120 cps 
and accommodates 20 54-character 
lines. There's also a 4-row keyboard 

and a moveable cursor for error cor­
rection before transmission. The key­
board can be placed up to 20 feet 
away from the crt. RCA-EDP, Cherry 
Hill, N.J. For information: 

CIRCLE 113 ON READER CARD 

core memories 
A line of memory systems has cycle 
times from 0.6 to 1.0 usec. Each mod­
ular unit has 8K (20-bit) words using 
20-mil cores in a organization, 
and up to four modules will fit in a 
19-inch rack. Monolithic IC's are used 
for all logic and information and 
address registers. BURROUGHS 
ELECTRONIC COMPONENTS 
DIV., Plainfield, N.J. For information: 
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keyboard display 
For use with Sigma computers, the 
mod 7550 desktop unit has an x 
ll-inch CRT that can display up to 
2K characters on 32 lines, 86 charac­
ters/line. The keyboard, a mod 37 
Teletype key set, generates 96 ASCII 

graphics and 32 ASCII control charac­
ters. Additional keys generate fre­
quently-used control codes and per­
form data routing. In text-editing ap­
plications, information can be erased 
added or deleted from the display: 
lines can be justified left or right, and 
text can be rolled forward or back­
ward or sorted by page. The unit 
will be available in mid-'67. SCIEN­
TIFIC DATA SYSTEMS, Santa Moni­
ca, Calif. For information: 

CIRCLE 115 ON READER CARD 
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program conversion service 
U sing its STAFF software package, 
this expanding service bureau organi­
zation is offering the conversion of ex­
isting programs written in FORTRAN 

IV to FORTRAN H for running on the 
360's. The conversion software screens 
out statements that are incompat­
ible or incomprehensible to the 360, 
and indicates changes that are re­
quired. ITT DATA SERVICES, El 
Segundo, Calif. For information: 
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military computers 
The 4 Pi line of three computers is 
said to be applicable to all military 
and space requirements. To customize 
for a application, a read­
only memory is used to control the 
internal logic operation, thus obviat­
ing the rebuilding of logic circuitry. 
The series consists of the TC· ( tactical 
computer) for satellites, tactical mis­
siles, helicopters and others. The CP 
(customized processor) is for avionics 
guidance and control and for mobile 
battlefield systems. EP (extended per­
formance), for military and space ap­
plications requiring greater internal 
speed and capacity, is upward com­
patible with the 360/44. Memory 
cycle time of all three is 2.5 usec, in­
struction word lengths vary from 8-48 
bits, and data words from 16-64 bits. 
IBM ELECTRONICS SYSTEMS 
CENTER, Owego, N.Y. For informa­
tion: 
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tape duplicator 
The System 800 duplicates and veri­
fies paper tapes from one through 
eight channels in any code structure 
at 120 cps. It will automatically veri­
fy or duplicate tape, or verify two 
tapes and perforate a third simultane­
ously. Errors can be corrected through 
use of a bit insert switch. It has five 
modes: duplicate, verify, verify/du­
plicate, bit echo/duplicate, and bit 
echo-verify/duplicate. TALLY CORP., 
Seattle, Wash. For information: 

CIRCLE 118 ON READER CARD 

lamp indicators 
Two additions to the Replaceable 
Lamp Button-Lite series are the RBL-
3 series, which has a SPST momentary 
contact switch, and the RBL-4 series 
with a normally open, normally closed 
or SPDT contact switch. They are 
available in 13 transparent and trans­
lucent button lens colors, and with 
legends. TRANSISTOR ELECTRON­
ICS CORP., Minneapolis, Minn. For 
information: 

CIRCLE 119 ON READER CARD 

o SYSTEMS FORMULATION 
& ANALYSIS ENGINEERS 
For assignments in commercial on-line 
computer applications with emphasis on 
communications interface. Extensive 
experience required in hardware 
specifications and advanced systems, 
including multiprogramming and list 
processing. Requires B.S. in engineering, 
business or related field. 

o SR. SOFTWARE 
PROGRAMMERS 

o PROJECT ENGINEERS 
Computing Systems 
Peripheral Equipment 
Discs & Controllers 

o COMMUNICATIONS 
SPECIALIST 

o CIRCUIT DESIGN ENGINEERS 
o ELECTRICAL SYSTEMS 

LIAISON ENGINEERS 
o PACKAGING ENGINEERS 

(ALL LEVELS) 
o MECHANICAL DEVELOPMENT 
. ENGINEER 
o RELIABILITY ENGINEERS 
o QUALITY CONTROL 

ENGINEERS 
o INDUSTRIAL ENGINEERS 
o EDP ANALYST . 
o TEST EQUIPMENT 

DESIGN ENGINEERS 
D MEMORY DESIGN-

RESEARCH 
o COMPONENT ENGINEERS 
D COMPUTER TECHNICIANS 
D SR. PRODUCT DESIGN 

ENGINEER 

ARRANGE NOW FOR AN 
·INTE·RVIEW IN YOUR AREA 
Confidential interviews will be held 
soon in various parts of the country. 
To arr.ange an appointment, please 
send your resume, including 
experience, training and salary 
history, to Bill Holloway, ' 
Technical Placement. 

I 
opportunities at NCR 
electronics division 
in los angeles 
The National Cash Register Company 

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

. An equal-opportunity employer 

CIRCLE 302 ON READER CARD 
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BENCHLEY MUDDLES 
THROUGH AUTOMATION 

do not 
fold, spindle . . . 

by PROGRAMMA TICUS 

The late Robert Benchley was noted for his sharp wit 
and his nimble pen. His series of "how to" short movies 
remain classics. 

But Benchley came across best in writing, and this was 
especially so when he described his own exaggerated 
fears which were yet very human. His description of the 
mortal horror of going to the dentist remains as one of 
the world's most noble sho~t' essays. 

The following manuscript was found upstairs in the 
bottom drawer of an old bureau, under some socks and 
papers. 

Some years ago by a completely inexplicable 
process I overpaid my income tax by twenty­
three cents. By return mail seventeen months 
later I got a strange document from the federal 

government. It bore some superficial resemblance to a 
check. It actually had the numerals $00.23 printed on it, 
but these were difficult to find. The whole document was of 
an odd shape and size, was overprinted with a strange" 
light blue watermarking, and had a number of mysterious 
little holes eaten at the left. I suspected that some strange 
types of central African bookworm had chanced to infest 
the Government Printing Office and had eaten the holes. 

This document was really quite frightening. Printed on 
it in huge letters were the words of a bold and cryptic 
warning: "DO NOT FOLD, SPINDLE, OR MUTILATE!" Of course 
I had no intention of folding or mutilating it. I was al­
most afr~id to touch it. Since I did not know what "spin­
dle" meant, I was afraid I might do this inadvertently. 

I put this frightening document upstairs in the bottom 
drawer of an old bureau, under the paper which disguises 
the fact that the drawer boards are splintered some­
what. I tried to pretend that it had never come. Some­
times, though, I woke up in the middle of the night and 
would remember what I had done. In my mind's eye I 
could see it lying there under the paper, watching to see 
if I would spindle. 

Once I even opened the drawer to see if it was still there 
but I could not bring myself to look under the paper. In­
stead I put some old socks over it so it could not get out. 
The socks were clean, but they did need darning. 

Then, early last week, my crimes caught up with me. 
I got a very official letter from the Director of Internal 
Revenue asking why I had not deposited my refund. With­
out doubt the whole sordid story will now be made pub­
lic, so I may as well face up to it. 

Yesterday, quite by accident, I got some more insight 
into the whole question. I was on my way 'downtown to 
ask my attorney if there were any way to shorten my 
stay in Leavenworth for income tax finagling. While I was 
strolling along Madison Avenue I happened to notice 
some very large, colored metal boxes in a window. Some 
of the boxes had tiny flashing lights on them. Others had 
machines spinning inside. In the corner of the window 
a man was sitting at a desk. He was playing with a whole 
bunch of pasteboard rectangles, and they, were all full of 
holes just like the ones in my mysterious document from 
the government. 

I went around the corner into the building doorway to 
get a better look at the man playing with the little paste-
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boards. Before I knew it I was in a queue of people lining 
up to go into the building, and I found myself being moved 
inexorably.toward the lobby. Naturally I did not want to 
appear impolite by stepping boldly out of line, so I kept 
my place, wondering what great adventure awaited me. 
Actually, I hoped that I had inadvertently gotten into 
a line of people signing up for the draft, and that I would 
have to register and be sent immediately to training camp. 
After all, the government would look pretty silly sending 
a soldier to prison for income tax. They would at least 
have to wait till I got out, and by then they might have 
forgotten it. 

But when I got in the building's lobby there were pretty 
girls in blue dresses busy assembling people into little 
groups. I decided this probably was not the draft board. 

I was put politely into a group and we were led into 
the room where the big metal boxes stood. These boxes 
were really quite impressive close up. They seemed to 
make a steady quiet hum, and the ones with lights flashed 
continuously. One of the boxes would occasionally put 
forth an ear shattering clatter during which paper spewed 
out of it at an unbelieveable rate. The man with the little 
pasteboards kept walking .over to one small box.· He put 
handfuls of these cards into the box. They were neatly 
stacked, and the box gobbled them up, one at a time, 
very rapidly. I presumed that this was some modern kind 
of incinerator, but there seemed to be no flame or smoke. 

While we stood there politely, a man gave a speech 
which seemed to be about what the boxes were doing. I 
didn't understand much of it, but it seemed that a Dr. 
Watson or Weston had invented these boxes, and they 
were very useful for some purposes such as launching 
rockets or balancing bank accounts. 

After half an hour or so we had looked at all the boxes 
and we were led back into the lobby again. The pretty 
girl in the blue dress gave each of us a set of booklets and 
papers. These were all covered with pictures of the boxes 
in color. 

I went out the front door of the building through the 
crowd and down the street to the automat where I bought 
coffee and sat at a corner table to read the booklets the 
pretty girl had given me. I thought I might learn some­
thing. 

1 had looked at half the pictures in the first book when 
I noticed that there was a large envelope among the pile 
of materials. Of course I opened it immediately, since I 
am naturally snoopy. Inside there was a whole bunch of 
the mysterious pasteboards, all filled with holes I 

I closed the envelope and put it back with the booklets. 
I left the automat furtively, turning my collar up and hop­
ing no one had seen me. I was too disturbed to see my at­
torney. I took a cab straight home. 

Last evening I built a fire and sat in front of it with a 
large brandy and soda. I tried to build up nerve enough 
to put all the things, including the one upstairs, into the 
fire and to pretend that I had never had them. Finally 
I decided such an action was so transparent I could 
never get away with it. 

I don't know what the federal government will do with 
me, but however terrible it is, it is probably justified. I just 
sit here peeking out the front window curtains, waiting 
for the men from the FBI to drive up. I suspect it won't be 
long now. • 
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introducing 

the balanced computer 
Some computers emphasize comp~­
tational speed. Others, flexibility. Stili 
others, low cost. The new EAI 640 of-
fers all three. -

The balanced design of the EAI 640 
assures high computer performance 
- in systems or for general purpose 
computation - at a price you'll find 
hard to believe. 

Where else can you getilll these 
features for under $30,000? 
1. 16-bit data word & memory protect 
2. 1.65 microsecond complete 

memory cycle 
3. Hardware multiply, divide and 

square root 
4.4Kcorememory-expandablet032K 
5. Teletype keyboard/printer 
6. Paper tape reader and punch 
7. 4 input/ output channels 

EAI640 
8. 4 interval timer interfaces 

The balanced design of the EAI640 
means more computations per dollar. 

The EAI 640 is not only a good, 
general-purpose digital computer, it 
can also be easily integrated into hy­
brid or special-purpose systems be­
cause of its extremely flexible I/O 
structure. Or it can be mated with 
scientific simulation systems, data 
acquisition/ reduction systems, proc­
ess control, and biomedical systems. 

It's a truly versatile computer! 
And we've balanced the powerful 

hardware with all the basic software: 
assembler, FORTRAN, loader, update 
and debug packages. We're also offer­
ing something unique fora machine in 
this class-the 640 Operations Inter­
preter, an on-line interactive language 
system specifically designed for sci­
entists and engineers. 

Full supporting services further 
balance the total system. They in­
clude special systems engineering, 
customer training, maintenance, and 
applications assistance with your 
specific problems. 

Write for detailed information on 
its characteristics. Or better yet, con­
tact your EAI representative. We think 
you'll find the'balance is in your favor. 

EAI@ELECTRONICASSOCIATES'INC. 

West Long Branch, New Jersey 07764 
Circle 49 on Reader Card 



Why 
Photo circuits' 
tape readers 
were 
for ... 
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selected 
APOLLO 
GEMINI 
LEM 
MINUTEMAN 
TITAN II 
SHILLELAGH 
GSM 133 
CENTAUR 
DIMATE 
LCSS 
TEAMS 
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... because of the simplicity and reli­

ability of the printed motor single cap­

stan drive, with the electronic control 

of all tape movement. Troublesome, 

high-maintenance components such as 

pinch rollers, brakes and clutches have 

been completely eliminated. 

The fully militarized 500RM was 

specifically designed as a military unit 

... not a "beefed-up" version of a com­

mercial tape reader. It has successfully 

passed mil specs, MIL-E-16400 Class 3, 

MIL-T-21200 Class 2 and MIL-T-945; 

tests for shock, vibration, RFI, alti­

tude, salt, sand, dust and heat and cold. 

The 500RM reads bidirectionally at 

up to 1000 char/sec., has eight inch 

reels with proportional reel servos, ac­

cepts 5, 6, 7 or 8 level tape and has a 

MTBF of 5000 hours. 

For full specifications on the 500RM, 

or on Photocircuits' complete line of 

commercial tape readers, con tact; 

Photocircuits Corporation, Tape 

Reader Division, Glen Cove, N.Y. 
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FROM THOMPSON - JUST PUBLISHED - TIMELY· AS °TOMORROW! 
Computers and 
Pattern 
Recognition 

from the U.S.S.R.­
current work on 
pattern recognition 
and its relation to 
relevant research 
in the West ... 

by A. G. Arkadev and 
E. M. Braverman 
(Translated from the Russian 
by J. D. Cowan and W. Turski) 

This book fills an important need for up­
to-date information about Soviet devel­
opments in a rapidly-growing field. The 
underlyi ng assumption throughout is that 
images form "compact" sets in a suit­
able representative "space" whose "co­
ordinates" are the distinct "features" of 
the patterns presented to the machine. 
The image-compactness hypothesis is 
used as a point of reference for the ana­
lysis of different designs for the construc­
tion of pattern-recognizing machines. 
The algorithms underlying two well­
known Western machines, the PERCEP­
TRON and the PAPA are also discussed 
in terms of this hypothesis. Contents in­
clude: Dissecting Planes Algorithm; Al­
gorithms Based on Potentia Is Method; 
Possible Ways of Further Improvement 
of Cognitive Machines. 

125 pages, $5.50 

Order yours today! 

THOMPSON BOOK COMPANY 
383 National Press Building 

Washington, D. C. 20004 

December 1966 

Numerical 
Analysis-
An Introduction 

for scientists, 
engineers and 
mathematicians -
an introduction to 
developments of the 
past fifteen years ... 

Edited by J. Walsh, Dept. of Mathematics, 
the University, Manchester, England 
(Based on a Symposium organized by the 
Institute of Mathematics and Its Applications, 
held in Birmingham, England) 

Individual chapters in this book are 
largely self-contained. The account of 
theory and methods is sufficiently de­
tailed for readers who want to go further 
to study the more advanced works listed 
in the references. Subjects covered in­
clude linear algebra and the eigenvalue 
problem, ordinary and partial differential 
equations, methods of approximation and 
function minimization, and some appli­
cations of modern techniques to indus­
trial' problems. A concluding chapter 
considers the effect of the growth of 
numerical work on teaching. Contents in­
clude: Applications of Computers to Pure 
Mathematics; Techniques of Operational 
Research; Computation in School and 
University Teaching. There are two com­
plete 'indexes, one classified by subject, 
the other by author. 

240 pages, $12.00 

Algebraic 
Number 
Theory 

(on".! 
~'""\'f, 
~:::~I.~" 

:1· ... : .. 1 illll'~iC"'·~ 
for the non-specialist 
algebraist and 
number theorist-
a grounding in 
contemporary 
basic theory 

Edited by J. W. S. Cassels and A. Frohlich 
(Proceedings of an Instructional Conference 
organized by the London Mathematical Society­
a NATO Advanced Study Institute - with the 
support of the International Mathematical Union) 

The opening chapters in this work give a 
broad inrtoduction to algebraic number 
theory; followed by the elementary and 
utilitarian tools needed for class field 
theory. The section on class field theory 
should dispel forever the aura of mystery 
which has previously surrounded the sub-. 
ject. The emphasis throughout is on in­
telligibility; the reader who has mastered 
what is done here can approach the rest 
of the literature with confidence. The 
concluding chapter is Tate's thesis 
(Princeton, 1950), which has been sem­
inal for later developments but was never 
published. Contents include: Cohomol'ogy 
of Groups; Zeta-functions and L-func­
tions; Semi-simple Algebraic Groups; Ap­
plications of Computers to Class Field 
Theory; Fourier Analysis in Number 
Fields. 

350 pages, $16.00 

Please send me. ___ copies of "Computers and Pattern Recognition" .................... $. __ _ 
o Check copies of "Numerical Analysis - An Introduction" ................. __ _ 
o Cash copies of "Algebraic Number Theory" .................................... __ _ 
o Money order Total $. __ _ 
Name ________________________________________________________ __ 

Address _____________________________________________ _ 

City _____________________ State ____________ Zip __ -.,-__ 
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altitude information has gone the 
way of the biplane. 

An electronic Alpha~Numeric 
Generator system, developed by the 
Hazeltine Corporation and built 
around a Bryant Magnetic Memory 
Drum, enables air traffic control to 
\\visually" pinpoint the altitude of 
every aircraft in their sector. 

\ 'Personalized" transponders in the 
aircraft continuously transmit a 
stream of vital information to the 
airport electronic control center. 
As it's 'processed, synchronization 
pulses in the drum release it in the 
form ~f aluminous block of reports­
updated every 1 Y2 seconds on 
the radar screen. 

capacity, 
several screens, in many 
different locations, can be served 
simultaneously. Which means that a 
controller can literally "pass the 
airplane" to other controllers as the 
flight continues across country. 

Hazeltine Corporation chose the 
Bryant drum for its reliability, 
dependable interf~cing capability 
and low cost per bit. To find out how 
Bryant solves tough jobs in other 
fields write to 850 Ladd Rd., 
Walled Lake, Michigan 48088. 

BRYANT 
COMPUTER PRODUCTS 

FXLO~ hb ;4 
EX-CELL-O CORPORATION 
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MEMORY CORE: History of development 
and product manufacturing facilities 
and capabilities are described in eight­
page booklet. Memory planes and 
stacks for commercial, industrial and 
military requirements are illustrated. 
INDIANA GENERAL CORP., Elec­
tronics Div./Memory Products, Keas­
bey, N.J. For copy: 

CIRCLE 140 ON READER CARD 

TEACHING PROGRAMMING: Aided by 
magnetic tape, untrained personnel 
are taught how to program the NCR-
500. Sixty hours of instructional ma­
terial are made available to customers 
and prospects. Bulletin summarizes 
teaching novice programmers, analyz­
ing complex computer applications, 
recording and duplication and advan­
tages of taped lessons. AMPEX 
CORP., Redwood City, Calif. For 
copy: 

CIRCLE 141 ON READER CARD 

MICROCIRCUIT LOGIC MODULES: De­
scribed in eight-page catalog is 13-
series microcircuit uni-cards based on 
the NAND logic system. Packaging den­
sity is achieved through use of a 62-
pin connector which results in sim­
plified wiring, fewer modules and low 
noise. Schematics show specifications 
for Hip-Hops, gates, decoders, diodes, 
drivers, multivibrators, specials and 
NANDS. CANOGA ELECTRONICS 
CORP., ADC DIGITAL PRODUCTS 
DIV., Chatsworth, Calif. For copy: 

CIRCLE 142 ON READER CARD 

DIGITIZED DRAFTING TABLE: Data sheet 
details features, four configurations 
in which tables are available, design 
criteria, specifications and prices. 
Table is designed to perform layout 
and drafting with numerical display, 
digitized drafting for punched tape 
or card, mag tape or on-line computer 
readout, automatic positioning from in­
puts, and I/O capability. DATA 
TECHNOLOGY, INC., Watertown, 
Mass. For copy: 
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BIBLIOGRAPHY: Updated version of 
computers in medicine is 98 pages 
long and covers the following subjects: 
adp, analog and digital computers, cy­
bernetics, data display feedback, in-
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formation retrieval systems, infor­
mation theory, operations research, 
punched card systems, statistics and 
systems analysis. MEDICAL LI­
BRARY, UNIVERSITY OF MIS­
SOURI, Columbia, Miss. For copy: 

CIRCLE 144 ON READER CARD 

DATA ACQUISITION: Six-page booklet 
details the functions and applications 
of Dextir II, designed for industrial 
purposes. BECKMAN INSTRU­
MENTS INC., SYSTEMS DIV., Ful­
lerton, Calif. For copy: 

CIRCLE 145 ON READER CARD 

HIGH SPEED PRINTERS: Four-page bro­
chure describes MINITYPERS, designed 
for printing readout or any input 
code of up to 6 binary digits. Tech­
nical details are covered as well 'as 
illustrations of the 1200-lpm and 2400-

lpm 1 to 200 cpl printers. SHEPARD 
LABORATORIES INC., Summit, N.J. 
For copy: 

CIRCLE 146 ON READER CARD, 

CURRENT DRIVER: Four-page bulletin 
describes mod 1720 intended for test­
ing fast switching memory devices 
such as ,012 O.D. ferrite cores, thin 
film, plated wires and ferrite lami­
nates. Bipolar instrument has dual 
outputs, generates current pulses into 
sub-10/nsec region. COM PUT E R 
TEST CORP., Cherry Hill, N.J. For 
copy: 

CIRCLE 147 ON READER CARD 

SIGNATURE ANALYZER: Brochure in­
cludes operational block diagram with, 
specifications and a basic description 
of operation. Also detailed are the 
nature and usefulness of relay signa­
ture analyses, testing possibilities, and 
information displayed. ELECTRO­
TEC CORP., Ormond Beach, Fla. For 
copy: 
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RAILWAY SIMULATION: 19-page book 
details digital simulation of traffic How 
with application to railway train move­
ments. Reports initial investigation 

URS needs data systems analysts, operations research analysts, military 
analysts, mathematicians, and systems and applications programmers. 

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. 

Individual effort comes first. 

URS Systems Centers are engaged in system design, program­
ming, and information processing operations in the United States and 

other parts of the world. (In addition, our Research Center performs 
research and development in the physical sciences and engineering.) 

Are you currently engaged in systems design or programming in the 
following areas? 

Simulation • Logistics • Management information systems • 
Computer programming aids, languages and applications 

If you have such qualifications and are interested in a position offering 
professional growth and compensation based on your effort, send your 
inquiry or resume to: 

URS* 

• 
CORPORATION 

1811 Trousdale Drive Burlingame, California 94010 

*Still known to some of our older friendS as, Broadview (BRC}, United Research Services (URS), and various 
other aliases reflecting a spirit of experimentation. AN EQUAL OPPORTUNITY EMPLOYER-BY CHOICE! 

CIRCLE 303 ON READER CARD 

87 



Now you can put a self-contained 
remote display console to work 
in your office for $6,000.* 

It's no longer necessary to buy - or rent - expen­
sive multi-display control units to serve locations 
t~at only need 1 or 2 remote display stations. 

The Raytheon Display Console, model 402, is 
the only low-cost equipment with its own control 
unit combined into the same package. And, because 
the 402 connects directly to a telephone dataset, 
there's no need for a separate interfacing console. 
Character generator, buffer memory, keyboard, tele­
phone interface and power supply are all combined 
in one desk-top sized package which can be remotely 
connected to any general purpose digital computer. 

The 402 can be easily moved from one location 
to another. Connect, and it's ready for quick-

response, on-line communication with regional 
offices, warehouses, or ticket offices. Ideally suited 
for remote computer time sharing applications. 

If your problem is one of providing real-time 
access to computer-stored information from remote 
locations, send today for information about the riew 
model 402 Display Console and other units in 
Raytheon's DIDS (Digital Information Display 
System) family. Write: Manager of Industrial 
Sales, Dept. D 1266, Raytheon Company, Way­
land, Massachusetts 01778. Or phone: (617) 
358~2721 ext. 2911. 

*Rental prices available on request 
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new literature 

into feasibility of simulating train 
movements in a gp computer using 
techniques developed for air traffic 
movements. Cost: $1. U.S. CLEAR­
INGHOUSE, Dept. of Commerce, 
Springfield, Va. 22151. 

DATA COLLECTION: Four-page booklet 
describes how system is used by opti­
cal company to augment computer 
operations in production control, labor 
reporting, inventory and quality con­
trol. ADDRESSOGRAPH MUL TI­
GRAPH CORP., Cleveland, Ohio. For 
copy: 
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KEYBOARD SYSTEM: Features solid-state 
encoder, actuated by the keyboard 
switches which are similar to electric 
typewriter keys. For each key pressed, 
the encoder generates a correspond­
ing code for entry into a computer, 
tape punch, information retrieval sys­
tem or other data handling or display 
systems. All switch action occurs on 
the downstroke, allowing faster typing 
speeds. Brochure includes specifica­
tions and ordering information. TRAN­
sIsToR ELECTRONICS CORP., 
Minneapolis, Minn. For copy: 

CIRCLE 150 ON READER CARD 

RANDOM-ACCESS MEMORY SYSTEM: 
With access and cycle times of 300 
and 650 nsec, and storage capacity of 
over 1 million bits, 16,384 words of up 
to 84 bits. NANOMEMORY 650 is intend­
ed for real-time or high-speed com­
puters and checkout systems. Cov­
ered in the 10-page brochure are 
selection techniques, I/O pulses and 
levels, electrical characteristics and tim­
ing requirements, timing and worse 
case power consumption charts, self­
test capabilities and a functional dia­
gram. ELECTRONIC MEMORIES 
INC., Hawthorne, Calif. For copy: 
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INTERFACE UNITS: 28-page brochure de­
scribes how off-the-shelf components 
can be used to interface external ana­
log and digital devices to SDS's Sigma 
2 and 7. Included are functional de­
scriptions of model 7914 analog input 
controller, model 7910 analog out­
put controller, model 7922 analog and 
digital adapter, model 7929 8-bit 
I/O channel digital controller, digital 
I/O subsystem, frequency control sub­
system and model 7900 device sub­
controller. SCIENTIFIC DATA SYS­
TEMS, Santa Monica, Calif. For coPy: 
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Programmers -
You only get one chance 
to pioneer a new technology ... 

RCA GRAPHIC 
SYSTEMS DIVISION 
Do you want to start at the beginning-the ground floor of a 
whole new area of techno]ogy-:-the "communications explosion" 
in graphic arts? The field of recording and reproducing graphic 
and textual information. 

A field that brings together electronics, optics, photochemistry, 
electrostatics, mechanisms and data processing for ingenious 
new concepts that wil1 revolutionize graphic reproduction. 

In this new RCA division, you will have the opportunity to prove 
your creative ability, to test your imagination and to advance 
with a new and growing technology. 

Openings exist at all levels for those who have a minimum of two 
years programming experience. Experience should include as­
sembly language programming on binary computers, real-time 
or diagnostic programming, and experience in the development 
of systems software. A BS degree in engineering, mathematics or 
science is desirable. Experience in the Graphic Arts would be 
helpful, but is not necessary. If you are interested in this ground­
floor opportunity, send a complete resume to: 

Mr. E. V. Ward, Dept.GS-7 
RCA Graphic Systems Division 
U. S. Highway No.1 
Princeton, New Jersey 08540 

An Equal Opportunity Employer M & F 

e. The Most Trusted Name in Electronics 
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SENIOR LEVEL OPENINGS 
FOR 

PROGRAMMERS 
SYSTEMS ANALYSTS 

Smith Kline & French Laboratories, a leader in the 

rapidly growing health industry, has several outstand­

ing opportunities for experienced (1-5 years) data 

processing personnel,. All positions are located at our 

Philadelphia headquarters and offer liberal starting 

salaries plus excellent prospects for personal growth. 

For further information please send a complete re­

sume, including current annual earnings, to: 

WILLIAM G. EVANS, JR. 

SMITH KLINE & FRENCH LABS 
1514 Spring Garden Street 

Philadelphia, Pa. 19101 

An Equal Opportunity Employer 

CIRCLE 330 ON READER CARD 

MANAGER 
SYSTEMS AND; EDP 

Connecticut 

One of our finest client companies is a manufacturer 
of electromechanical equipment for commercial mar­
kets and the most long-range aerospace programs. This 
multi-division firm, growing fast in the $100 million 
area, requires a man to direct the systems and data 
processing function in most of its domestic operations. 

The man we seek has fully managed systems planning 
and data processing with applications to production 
control, project management and accounting. He has 
personally programmed in earlier years but ~s now 
earning in the $16,000 - $18,000 range. He 1S well 
organized, delegates easily, and deals effectively with 
other managers. 

This is an outstanding opportunity for professional 
growth with an organization that is building a brilliant 
future. If you would like to explore it in confidence, 
write or send a resume of your background, including 
present earnings, to Henry D. Vezan. 

VEZAN-WEST & COMPANY 
Management Consultants 
1000 Farmington Avenue 

West Hartford, Conn. 06107 
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PROGRAMMERS 

GO WITH 

THE ACTION 

TRW DIVERSIFICATION AND GROWTH MEAN UNLIMITED 
CAREER OPPORTUNITIES EXIST FOR ENGINEERS DESIRING 

COMPUTER·ORIENTED PROFESSIONAL POSITIONS. 
(OPENINGS IN 

LOS ANGELES, 

HOUSTON 
AT TRW SYSTEMS SPECIALISTS IN PROGRAMMING ARE ACTIVELY 

ADVANCING THE APPLICATION OF COMPUTER TECHNOLOGY 
TO UNDERWATER DEFENSE SYSTEMS, GEMINI AND APOLLO 

MISSION PLANNING AND ANALYSIS, ADVANCED BALLISTIC 
MISSILE STUDIES, ADVANCED SPACE PROBES, 

MARS STUDIES AND SPACE COMMUNICATIONS SYSTEMS. 

AND 

WASHINGTON, D.C.) 

SCIENTIFIC PROGRAMMERS-To assist in solution of problems arising 
in missile and space vehicle engineering and underwater defense sys­
tems. Will be responsible for analysis, programming and debugging of 
computer solutions. Posit.ions require technical degree and experience 
in programming high spe~d digital computers. 

DATA SYSTEMS ENGINEERS- To perform requirements analysis, system 
design, comparative evaluations and selection of elements for com­
puter-based systems used in acquisition, recording and processing 
telemetry and instrumentation. data. Software familiarity desirable. 
Technical degree and experience with on-line computers and system 
components required. . 

SYSTEMS PROGRAMMERS- To develop and/or modify control programs, 
i.e., supervisors, monitors, loaders, etc., for large-scale computing sys­
tems. Background in multiprocessors and multiprogramming desirable. 
Degree and related experience required. 

SUBMIT RESUME IN CONFIDENCE TO 1. R. ADA-"'OLl, DEPT..IR-12. 

PROGRAMMER ANALYSTS-To design and implement system 
and user oriented time-sharing programs in such areas as 
higher level language syntax checking, text editing and spe­
cialized compiling. Technical degree and related experience 
required. 

REMOTE DATA SYSTEMS PROGRAMMERS-To develop software 
for remote operating systems and data management systems 
to allow time-shared remote information retrieval. Degree 
and experience in data management studies, information re­
trieval, time sharing or graphics. 

TRWSYSTEMS 
AN OPERATING GROUP OF TRW INC. 

ONE SPACE PARK. REDONDO BEACH, CALIF. 

TRW is an equal opportunity employer 
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IEEE 
WORKSHOP ON 
MUL TIPROGRAMMING 

O 
The IEEE Computer Group 

. 

. has often been criticized in 
the past for its inattention 
to programming. Many of 

these vocal critics should be hushed by 
the IEEE Workshop on M ultiprogram­
ming held in Lancaster, Pennsylvania 
in October. Over thirty attendees-I8 , 
authors of papers, three panel mem­
bers and invited guests-attacked the 
subject and each other with startling 
vigor. Workshop chairman Joseph A. 
O'Brien of Adams Associates suc­
ceeded in attracting a well-diversified 
group of system and hardware de­
signers, managers and users. 

The tone of the session was set by 
the opening remarks of Jack Dennis 
of Project MAC, who carefully deline­
ated the differences between the ded­
icated system, the general-purpose 
batch systems, and the truetime-shar­
ing systems developed up to this time. 
He suggested that there were certain 
«universals" for the future, such as: 

• multi-programming is here to 
stay and is, in fact, the normal 
operating mode of the future. 

• the one-level store notion ad­
vanced in ATLAS is becoming 
effective with the development 
of page and segmen tation 
schemes. 

• it is essential that users be able 
to recursively combine programs 
of their own and others to an 
arbitrary depth. 

Dennis then went on to suggest that 
we are developing a set of «new in­
compatibilities." For the first time we 
have reached a position where many 
users will work in the same language, 
but the operating systems have be­
come so different that we are no bet­
ter off than we were in the past. 

The often-postulated theory that 
the era of the special-purpose com­
puter is over drew a surprisingly vig­
orous dissent from Ted Kallen (IBM) 
among others. The group agreed that 
the cost of hardware was rapidly de­
clining, but there was no agreement 
that this would make special-purpose 
computers outdated. It was pointed 
out that the cost of software develop-
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ment is increasing incrementally and 
that therefore special-purpose comput­
ers, although cheap to buy, would 
not be properly supported. The pro­
ponents of dedicated transaction sys­
tems and process control computers 
were essentially exempted from the 
discussion as most present concluded, 
albeit rather reluctantly, that general­
purpose software now in use would 
not do the job for this class of user. 

When the computer users came to 
bat, their experiences and backgrounds 
were so diverse that their shots Hew 
in all directions. Nevertheless, they all 
agreed that the best sort of multipro­
gramming was that which the pro­
grammer did not see, i.e., that the pag­
ing was done unbeknownst to him. 
Furthermore, all the users seemed to 
agree that it was intolerable to per­
mit one program to interfere with an­
other. J. Bouvard (Honeywell) 
pointed out that up to now all multi­
programming systems have been de­
signed to optimize the productivity of 
the hardware through encouraging a 
competitive scramble for resources 
while the direction of the future ought 
to be some attempt to increase user 
productivity by improving the re­
sponse of the system to the user. Both 
Carl Fluke (Ling-Temco-Vought) and 
Burt Neff (Metropolitan Life Insur­
ance) reported on their experiences 
with the Honeywell H-800 with mul­
tiprogramming hardware. These men 
made it very clear that multiprogram­
ming as a way of life was here to stay. 
Although they expressed varying de­
grees of satisfaction with the system, 
having hardware switching does make 
multiprogramming far less difficult for 
the user. 

One of the problems which con­
tinually popped up during the seSSIOns 
was that of techniques for checking 
out a multiprogramming operating 
system. Although most systems in the 
past were checked out by being run 
until a blow-up occurred, it was 
pointed out that this simply wouldn't 
work in View of the trend toward more 
complex software. Clark Oliphint 
(RCA) suggested that we need com-

bined hardware-software monitors to 
obtain data during system runs, par­
ticularly during the pre-release stage. 
An opposing view toward the same 
end was presented by Dave Dahm 
(GE) who suggested the idea of re­
producibility so that those respon­
sible for the system could get a good 
look at the problem. The possibility 
of nested operating systems-using one 
system to check out a later version­
was brieHy examined although no real 
conclusions were reached. 

Any discussion of multiprogram­
ming would not be complete without 
a discussion of resource allocation. 
Led by Peter Neumann (Bell Labor­
atories), who noted the problems of 
allocation of storage, processor and 
I/O facilities, the discussion ranged 
over the whole field. Bob Daley (Proj­
ect MAC) presented a possible ap­
proach to giving the user "infinite" 
storage facilities without the user be­
ing aware of where the actual data 
really is located. He projects a system 
in which the user need know only 
the name of the data he needs. Mel 
Pirtle (Univ. of California) indicated 
that some of the problems in the de­
sign of a time-sharing system could 
best be solved by a soldering iron ap­
propriately applied. Pirtle suggests 
that in a small time-sharing system the 
balance between the speed of the ran­
dom access device and the main mem­
ories must be carefully explored if the 
system is to attain any measure of ef­
ficiency. Les Belady (IBM Research) 
described the rarely reported M 44 
system which was an early IBM ex­
periment in hardware paging. His his­
torical data showed considerable evi­
dence of the trade-offs of the various 
paging algorithms and the way in 
which they react when varying page 
sizes are applied. 

Transaction systems and a ded­
icated system for medical data pro­
cessing were described by Ron Bat­
man (Univac), Bill Watso (Westing­
house), George Trimble (CUC), 
and Gary Breitbard (Stanford Univ.). 
All the described systems were quite 
different but the common thread was 
the systems' dedication to the task at 
hand even to the point of turning off 
all other users when the primary user 
was running. 

Ben Cheydleur (Ford), in attempt­
ing to sum up this talkathon, noted 
again that Jack Dennis and his set of 
universals were the stars of the work­
shop. Cheydleur applauded the at­
tempts of various groups to measure 
systems effectiveness through simula­
tion and live data. He also spoke 
favorably of the interest in ,multipro­
gramming which is apparently grow­
ing among most users. 

- PHILIP DORN 
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PDP-10 hardlNare is corning ... 
PDP-10 saftlNare is already here 
PDP-10 system deliveries begin September 15,1967, 
yet the software is complete and customer-proven 
right now! 

Hardware and software are an integrated package. 
You can start with the Stand-Alone PDP-10 /1 0 
and easily expand to the more powerful 
Multiprogramming /Swapping Time-Sharing PDP-10 /50 
without discontinuity - no re-programming, 
no equipment trade-ins. 

What can the 1.0 j.l.sec 36-bit PDP-10 do for you? 
Real time on-line data collection and analysis. 

Scientific computation. Time sharing and batch­
-processing ... all simultaneously if you wish. 
And more, much more. 

Prices ... a breakthrough $110,000 for PDP-10/10 with 
8,192 words of memory, to $336,100 for PDP-10/50 
with 32,384 words (expandable to 262,144 words -
directly addressable) I 

PDP-10's nearest competitor costs 50% more ... 
Th ink about that. 

Now write for further information. 

DIGITAL EQUIPMENT CORPORATION, Maynard, Massachusetts 01754, Telephone: (617) 897-8821 • Cambridge, Mass, • New Haven. Washington, D, C, • Parsippany, ~ D m D t m 0 
N, J,. Rochester, N, Y" Philadelphia. Huntsville. Pittsburgh. Chicago. Denver. Ann Arbor. Houston. Los Angeles. Palo Alto. Seattle· Carleton Place and Toronto, •• ., 
Ont. • Reading, England • PariS, France • Munich and Cologne, Germany • Sydney and West Perth, Australia. Modules distributed also through Allied Radio 

COMPUTERS' MODULES 
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world~report 
TIME-SHARING 
-cATCHES ON 

OCR-B OPTICAL FONT 
GETS BIG VOTE IN !!.~. 

December 1966 

Throughout Europe the rush to time-sharing has gathered 
tremendous momentum. Systems are popping up at a 
great pace in almost every country. Among those being 
final~sed is a multi-access project for Paris Univ. 
understood to be based on an NCR-Elliott 4130 processor 
and Cram units. It will form the computing capacity 
for a school of computer science to do systems and 
software development and post-graduate education. 
In the U.K. one of Europe's largest mail order 
organisations, Great Universal Stores, is moving 
toward an integrated management information system 
based on 360's and on-line displays for management 
interrogation purposes; the latter are expected to be 
Raytheon units. 

"But the biggest commercial scheme settled recently 
has been with CEIR Ltd in the U.K. -- backed by 
British Petroleum money -- who have plumped for a 
360/67 with plans for 400 terminals in client offices. 
Ultimate investment by CEIR is estimated at $8 million, 
and .customers will rent terminals at $700 a month. 
CEIR sees the bulk of the demand coming from users 
needing high-speed turnaround, chiefly scientific, 
general engineering design and civil engineering work, 
with some short-run commercial jobs. Managing 
director Kendall expects CEIR to write the bulk of 
the software for the system. 

In a thoughtful mood two years ago, one of the U.K.'s 
Ministry of Technology computer kingpins said at the 
local JCC that the trouble with standards was that 
they were either too early or too late. Now one of 
the largest user groups over which he exercises 
considerable advisory influence has taken courage in 
both hands and plumped for an optical character 
standard on the OCR-B font now being formulated as an 
ISO recommendation. 

In a npublic declaration of intent n the U.K. EDP 
Committee for Nationalised Industries has given 
manufacturers early warning, for once, of the machines 
they are likely to buy for automatic document handling 
in the future. Britain's nationalised industries 
include the largest employers of labor in the country 
and as a user group have the largest number of machines 
installed. The list includes the National Coal Board 
(number one employer), the gas and electricity public 
services, the Post Office (which includes telephones), 
British Railways, the state airlines, BEA and BOAC. 

Adoption of OCR-B must be the cue for every other 
organisation in the U.K. to give some serious thought 
to their dp standards -- which could be unfortunate 
since the commercial stock-holding banks plumped as 
a body for E-13B shortly after American Bankers did. 
Acceptance of the OCR-B standard might be interpreted 
by some as gentle pressure from the government to 
encourage commerce and industry to look more 
favorably upon the new state banking Giro system 
being established by the Post Office. 

(Continued on page 95) 
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DISC MEMORIES ... ? INTEGRATED 
CIRCUITS ... ? 1 0 MEGABITS ... ? ? 

II 
Magne-Head Integrated Circuit Disc Memories with memory capacities 
from lOOK bits to 10 Megabits are available with data transfer rates' up to 
2 Megacycles. The system interface is +5v. Power Nand DTL. The 
Magne-Head Integrated Circuit Disc Memory system offers modular growth 
from 100,000 to 10,000,000 bits. For information on any or all of our high-

performance Magnetic Memory Com- q II 
ponents, write or call today. Write for~ .\. 
free TYPICAL DISC SPECIFICATION ~ 

BULLETIN. 
MAG N E -H E A D a division of General Instrument corp,' 

13040 South Cerise Avenue / Hawthorne, California 90250 / 213 679-3377 / 772-2351 / TWX 910-325-6203 
CIRCLE 19 ON READER CARD 
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world report 

(Continued from page 93) 

AUSSIES PROJECT GROWTH, 
SEE GE TURN DOWN CONTRACT 

T-S PROCESSORS 
- BOW IN JAPAN 

UNIFORM RAILROAD CODE 
ADVANCES CONTINENT 

RAILROADS 

December 1966 

General Electric, awarded the plum $1.6-million 
contract to supply two 6l5's to the Australian 
government, has turned the award down. They say 
they're too busy filling orders for 600's to meet the 
delivery and back-up requirements ••• The number of 
computers in use in Australia is expected to increase 
from the current 400 to between 1,200 and 1,400 by 
1970, a government committee has reported. 
Conservative estimates suggest that while only 1,000 
trained people were available this year, about 12,000 
would be needed by 1970, and the demand would increase 
by about 1,500 a year between 1969 and '76. The 
government's own requirements would be for 1,500 
programmers by '70, compared with 450 employed now. 

The first time-sharing systems in Japan were shown 
last month at the Electronic Computer Show. They are 
the Nippon Electric NEAC 2200/400 and Fujitsu's FACOM 
230/50. This month, the first nationwide t-s system 
is due to be put on the air by Osaka Univ. and Nippon 
Electric. The NEAC 2200/500 will be linked to 
terminals on campus and to two Nippon Electric plants 
by a 1200-baud transmission line. 

At TokyoUniv. last month, the nation's largest 
and fastest processor went operational. The HITAC 
5020E by Hitachi is said to be four times faster than 
its predecessor, multiplying two 32-bit words in 1 usec. 

The railroads of Continental Europe are fast 
approaching an identification system to cover the 
movements of rolling stock in all the interlinked rail 
networks. France is furthest ahead: the national 
SNCF has Univac 1108's and 4l8's working out this 
problem. But the international scheme became feasible 
for Western Europe last year when International Union 
of Railways (UIC) agreed on a standard l2-digit 
marking for all rolling stock. 

Big problem in designing a tracking scheme has 
been the development of a cheap identification unit 
that can be used on millions of freight and passenger 
cars. Trials in France and Holland indicate that an 
automatic inductive system is the answer, a technique 
that SCNF has successfully applied. Basically the 
inductive equipment comprises a small transmitter 
bolted onto wagons, and a trackside transmitter­
receiver that picks up signals as a-train flashes by 
at up to 100 mph. Most of the equipment coming into use 
was devised jointly by Philips Research Laboratories 
(Eindhoven) and Spootweg Sein Industrie (Utrecht). 

The French pensions and retirement benefits 
organisations will be installing a $1 million ICT 1904 
••• The French Navy has ordered two Pallas computers 
from the Compagnie des Compteurs for automatic 
message switching ••• Hoover Electrical Appliances is 
building a worldwide dp system with 360's linking all 
of its manufacturing and sales offices and is 
preparing to use satellite communications for data 
transmission between Europe and the U.S. when 
facilities are available ••• An Anglo-American venture 
for undertaking the study, analysis and systems 
management of defence programmes has been set up by 
Hawker Siddeley of the U.K. and Allied Research 
Associates of Concord, Mass. 
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BENSON·LEHNER 
BREAKS THEON·LINE 
PLOTTING 
BOTtLENECK .• · •• 

reduces .. 

computer plotting 

time .up to 50 times 

CARD INPUT DELTA INCREMENTAL PLOTTER 

INEXPENSIVE OPERATION ... 
use computer as a computer, not as a plotter input device 

on site up-dating to magnetic tape or multiplexing 

IMMEDIATE DELIVERY ••• 
Hardware and Software ... 360/11 OS/SPECTRA 70 

benson-Iehner corporation 14761 CALIFA STREET, VAN NUYS, CALIFORNIA· 781-7100 
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washingt~n report 
FEDERAL SERVICE BUREAUS, 

USE OF OTHERS STUDIED 

UPCOMING: THE COMPUTER 
AS POLICy-COORDINATOR 

THE FCC AND 
ON-LINE SERVICE 'i3tiREAUS 

DP REVOLVING FUND: 
-- -- IN OR OUT? 

December 1966 

An edp service center for federal agenCies in and 
around Slidell, La., is being considered by the 
General Services Administration (GSA) and NASA. They 
meet in January to disouss the project, which is now 
little more than a rough proposal. Meanwhile, a 
GSA-BOB-Commerce Dept. evaluation of a pilot service 
bureau at NBS is nearly finished; it will show that 
in-house service centers can profitably provide 
technical servioes as well as maohine time. 

This news may convince Congress to provide funds 
for a nationwide system. The nucleus would be large 
dp centers now operated by the Air Force, Navy, 
Internal Revenue, and other federal agenoies. GAO 
already has begun studying their possible conversion 
to service bureaus, and hopes to have a report out 
by next summer. 

A related GAO study aims at simpler processing 
of government data received from business firms. One 
tentative idea is to pay private service bureaus a fee 
to consolidate their clients' government reports and 
then submit the data to Uncle Sam on cards or tape. 

The hottest edp-related issue of the 90th Congress 
may be the computer's role as a policy coordinator. 
Last session, Sen. Ted Kennedy introduced a bill 
(SJ Res. 187) to study whether a computerized 
information retrieval system can give local, state and 
federal officials needed data about federal aid 
programs. This measure, together with another (S3509) 
establishing an umbrella-type agency to mesh related 
aid programs and reduce red tape, was the focus of a 
hearing last ~onth by the GovOps subcommittee. 

BOB director Charles Schultze, a witness, seemed 
far less confident than the Senators that the agency­
computer approach -- even if carefully engineered -­
could supply all-the needed coordination. He suggested 
that the problem has to 'be better defined first, 
adding he was sure demographic and economic data 
needed by local officials can be computerized, and 
maybe "the business of what federal programs are 
available." Schultze agreed to give the subcommittee 
a written report, later, elaborating his views on 
present and future applications of dp equipment in 
the administration of federal' aid programs. 

There's reaction to the impending FCC probe of on-line 
service bureau charges. "The basic problem is to make 
sure everyone pays the same unit communication charge 
for on-line data processing services," says CEIR 
president H. T. Robinson. FCC can regulate the 
communication part, he adds, without regulating dp 
charges. Others say that even if transmission rates 
are equal, small users will prefer the on-line to the 
pickup-delivery service (because of extra security and 
convenience, rather than time-saving) ft •• IBM is 
rumored planning a nationwide microwave dp service 
net ••• An informed guess is that on-line dp will be 
a $l-billion-plus business by 1970. 

It could be that the dp revolving fund set up by the 
Brooks Bill has been resurrected. From a supplemental 
1967 appropriation bill, the Budget Bureau knocked out 
a request for $10 million to launch the fund; this 
request was reportedly added at the last minute to the 
proposed fiscal '68 budge-t sent to the White House. 
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Systems programmers rarely leave RCA. 
We keep them with challenges, recognition, advancement, 
rewards, satisfaction, and pleasant working conditions. 
Join us. 

We offer them a . chance to 
really do something. 

More opportunity. Greater 
challenges. 

A variety of projects with 
definite goals. 
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A say in hardware design. 
And the salary to go with it. 

Why should they leave? 
Why shouldn't you join? 
Write to us if you've had 

experience in language proc­
. essors, operating systems, 
utility systems or communica­
tions .systems. 

We also have openings 
in Sales, Field Systems Sup-

port, Product Planning and 
Engineering. 

Contact Mr. E. B. Schultz, 
Dept. SW -17, RCA Electronic 
Data Processing, Bldg. 202-1, 
Cherry Hill, Camden, New 
Jersey 08101. 

An Equal Opportunity Employer M & F (8. The Most Trusted Name in Electronics 
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It's literally true today that you have 
the option of personally making an 
original contribution to man's flight 
to the moon and beyond. The tasks 
involved are so formidable they con­
stitute the most stimulating challenge 
to programmers and analysts that I 
know of; to meet it we arthe NASA 
Manned Spacecraft Center have at 
our disposal one of the largest and 
most modern selections of informa­
tion processing equipment in the 
entire world. There's a career oppor­
tunity for you here that simply cannot 
be equalled anywhere else. And this 
applies whether your field is scientific 
or business processing. 

In the area of scientific and engmeer­
ing programming and analysis func­
tions, we're dealing with state-of-the­
art technical requirements. We cover 
the full spectrum of the Apollo aero­
space technical disciplines from tra­
jectory simulations to thermal and 
structures analysis and programming. 
We encourage our engineers to pro­
gram - and our programmers to engi­
neer. Analysts and high speed digital 
computers are inseparable. 

A particularly challenging responsi­
bility is the detailed "bit by bit" simu­
lation of the Apollo Guidance Com-

Lockheed 
Electronics Company 

APOLLO / GEMINI: 
The challenge 

of working on 
the frontiers 

of knowledge. 
Dr. G. E Taylor, 
Director, Information Processing 
Houston Aerospace Systems Division 
Lockheed Electronics Company 

puter, along with its mission environ­
ment. This particular simulation re­
sults in extremely accurate informa­
tion on all phases of an Apollo flight, 
including the trajectory, control and 
propulsion systems, navigation, 
boost, re-entry and guidance systems. 
We're working on the very frontiers 
of knowledge here, and you may sup­
ply some of the answers we're look­
ing for. 

The many non-standard business 
data processing applications at the 
Manned Spacecraft Center are com­
parable in fascination. Preparation of 
Gemini flight plans is somewhat like 
reading a TV script well in advance. 
Configuration Management acquires 
its true meaning and significance 
when it is used to control the numer­
ous contractors of the Apollo pro­
gram. A unique application on a 
specially-designed computer analyzes 
transducer tests and feeds results to 
remote sites on a real-time basis. And 
a study for the complete automation 
of the Manned Spacecraft Center li­
brary is underway - as is one of the 
world's largest information retrieval 
systems for the Apollo program. 

Seven complete systems,incorporat­
ing large, third-generation digital and 

hybrid computers, are helping us per­
form our responsibilities to NASA 
today. More are on the way. 

If these challenges intrigue you-if 
you want to be at the career center 
of man's expansion into space-then 
we want you on the Lockheed team 
where personal contribution is the 
chief responsibility. 

Your work in Houston will permit 
you to undertake evening graduate 
courses through the doctorate level if 
you desire. And family living is un­
surpassed. A magnificent community 
with fine schools, sailing, fishing, golf 
and attractive homes has grown up 
around the Manned Spacecraft Cen­
ter. Theaters, museums and all the 
other cultural and entertainment ad­
vantages of a large metropolitan area 
are a few minutes drive away in 
Houston. 

If you are a programmer, analyst or 
operator, drop me a note today out­
lining your experience and qualifi­
cations, or, if you prefer, telephone 
collect to my associate, Mr. R. K. 
Glasgow at (713) HU 8-0080. We 
will be glad to supply you with what­
ever further information you may 
wish to have. 

A Division of Lockheed Aircraft Corporation 
16811 EI Camino Rcal, Houston. Texas 
An equal opportunity employer 
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We can save you 
real time 

to get that 
BETTER 

position 

PROGRAMMERS 

SYSTEMS ANALYSTS 

MANAGERS 

$10,000 to $50,000 
Finest Coast-to-Coast 

Clients 
Companies assume fees 

DEFENSE SYSTEMS PERSO,NNEL 
liTo the members of the old gang 

wherever you are" 

KAP KAPPLER 
is doing it again 

taking a new approach to the old job 

TH E.RE'S ROOM AT TH E TOP 

We will need: 
Department Managers 
Branch Managers 
Group Heads 

Operations Researchers 
Programmers 
Engineers 

Send Resume with Coupon in complete confidence to nearest R-H office. Section Heads Human Factors 

~Rai~THALF;ERSONNnAGENc.E~ INSURE YOUR FUTURE 
World's Largest Financial & Systems Placement Service 

Send your resume 
Baltimore: One Charles Center 
Boston: 80 Federal St. 
Chicago: 333 N. Michigan Ave. 
Cleveland: 1367 East 6th St. 
Detroit: 1114 Guardian Bldg. 
Los Angeles: 3600 Wilshire Blvd. 
New York: 330 Madison Ave. 

Newark: 570 Broad St. 
Philadelphia: 2 Penn Center 
Pittsburglt: 429 Forbes Ave. 
St. Louis: 1015 Locust St. 
San Francisco: 111 Pine St. 
Stamford: One Atlantic St. 

(It need not be neat, We will retype it) 

"AII replies will be held in the strictest confidence to protect 

the innocent." 

INFORMATION SYSTEMS COMPANY NAME __________________________________________ __ 
1111 WILSHIRE BOULEVARD 

LOS ANGElES, CALIFORNIA 90017 ADDRESS ______________________________________ _ 

WILL YOU RELOCATE OUT OF TOWN? ___ WHERE? ___________ _ 
An Equal Opportunity Employer Both M & F 

L 
PRESENT EARNINGS? SALARY REQUIRED? _________ _ 

------~---------------~ 
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support of software • user 

RAMMERS 
We Wondered Whether • •• 

• YOU WERE AWARE OF OUR EXPANSION PLANS ... ground has been broken for a new 
building needed to house the dual processor IBM S/360 model 67 (late 1967) and the 
significant expansion in activities planned to more fully meet the computational needs of 
MIT and the other cooperating New England colleges. 

• YOU MIGHT BE INTERESTED ... that this expansion means a variety of new projects and 
research programs are starting which require a tremendous increase in our staff at all 
levels and provide a real opportunity for professional growth. 

'. YOU HAD THESE QUALIFICATIONS. _ . minimal requirements-a degree & more than on:e 
year of experience in the above areas_ 

• YOU HAD CONSIDERED ... that MIT offers a liberal benefit program including educational 
opportunities at the Institute as well as competitive salaries. 

We invite your inquiry. Please forward your resume, including salary information to: 

Mr. Robert Nelson, Personnel Dept_ (Bldg. E 19-285) 

MASSACHUSETTS INSTITUTE OF TECHNOLOGY 
77 MASS. AVE., CAMBRIDGE, MASS. (617) UN 4-6900 (EXT. 4275) 
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Introductory Computer Programming, by 
Fredric Stuart; John Wiley and Sons, 
1966, $5.95. 

It is difficult to determine just who 
could use this book profitably. The 
generalized title, Introductory Com­
puter Progrmmning, is rather mislead­
ing in that roughly three-quarters of 
the book is devoted to NeE FORTRAN, 
and one-quarter to AFIT FORTRAN with 
statistical problems and appendices 
filling up the rest of a slim volume. 
The book is aimed at a group of 
people that includes engineers, psy­
chologists, economists, accountants 
and others who use statistics and 
mathematics, and who could use the 
computer as a tool and aid in their 
work, as well as for the undergradu­
ate student enrolled in courses in sim­
ilar fields. Professor Stuart states that 
the book is not intended to train pro­
grammers in the professional sense of 
the word, and although the book is 
not intended as a self-teaching man-­
ual, "it could be so used provided that 
a computer is available." And that the 
book is "intended to train every man 
to become his own programmer, so ' 
that within his professional special­
ty he can deal directly with the com­
puter whenever it is useful in that 
field." These goals are admirable and 
certainly deal with a realistic prob­
lem, but even from the point of view 
of a student, the author seems over­
whelmed by them, and presents a 
book that seems at best still inade­
quate. 

In reading -a computer program­
ming text, one does not expect the 
author to write in an observable liter­
ary style, but one can demand with 
reason that the paragraphs be well­
organized, that the English be easy 
to follow rather than awkward, and­
that the definitions be concise, clear 
and well-written. The book is not con­
sistently bad in these respects, and 
the point the author is trying to make 
usually eventually· becomes clear, but 
one feels that the inclusion of a glos­
sary at the beginning of the book 
might have been a good idea. Putting 
so many words in italics, quotes, pa­
rentheses, or inserting them as second 
definitions in the middle of a sentence 
tends to be rather confUSing. The foot­
notes seem badly organized too, in the 
sense that they contain minor details 
and exceptions of questionable rele-
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vance to the beginner, and which 
could have been incorporated into the 
text itself in any case. 

Also, the entire reference list for re­
viewing such concepts as harmonic 
mean, standard deviation, and various 
trigonometric functions is contained 
in the footnotes. One is "forewarned" 
almost a third of the way through the 
textual material, that "some consulta­
tion with a good statistics textbook 
should be commenced early," and it 
hardly seems fair that the only indica­
tion that the book is supplementary is 
contained in the footnotes. Introduc­
tory Computer Progl~amming is not a 
book for a high school graduate with. 
a minimal math background and some 
logical ability, but for someone with, 
if not a broader background in math 
and statistics, at least ample oppor­
tunity for 1 eview in these fields at the 
college level. 

GO TO statements, Sense Switches, 
and IF statements are all very well 
defined, explained, and illustrated, 
with the exception of the IF statement 
which contains a flowchart. The book 
contains a total of three small flow­
charts, and although the importance 
of mastering flowcharting is empha­
sized, its most basic techniques are 
never explained, nor is the signifi­
cance of the examples provided. The 
IF statement flowchart is particularly 
bad and explains nothing not already 
included in the general IF statement 
explanation. However, this is perhaps 
one of the functions of the instructor 
using this book in a course. But then 
by no means can the book be a self­
teaching manual. 

Perhaps the most coherent section 
of the book is Appendix B, with in­
structions for running the 1620. This 
portion is really very clearly and con­
cisely written, but I would question 
its usefulness, as I would seriously 
question the availability of a computer 
to beginning students and lay-pro­
grammers. Perhaps free computer time 
for all interested serious students is 
possible at certain small colleges where 
a computer exists for academic use, 
but otherwise to attempt to learn 
programming by depending on this 
book and the availability of a com­
puter for one's personal use seems 
rather unwise. And $5.95 is quite a 
bit for a book of 155 pages with a 
minimum of very ordinary illustra­
ttons. SALLY STORY 

SENIOR 
PROGRAMMER 

ANALYSTS 

Our large-scale computing and data 
processing complex has a number of 
openings for experienced programmer 
analysts with solid academic achieve­
ments in any of a variety of scientific, 
mathematical, engineering or adminis­
trative disciplines. Candidates should 
ideally hold a Masters degree, although 
outstanding candidates with a Bachelors 
degree will also be considered. 

The fields of systems programming, math­
ematical analysis and scientific program­
ming, data reduction and real-time pro­
gramming, computer graphics, configura­
tion management, numerical tool control, 
test data analysis, and mal1~g::)ment in­
formation systems are among the many 
challenging assignments currently avail­
able to qualified applicants. 

Third generation equipment encompass­
ing time-sharing, multiprogramming, mul­
tiprocessing, and mass storage features 
will be utilized to enhance the computing 
center's services to the Laboratories re­
search and development, engineering, 
and management groups. 

Sandia is engaged in the design and 
development of the ordnance phases of 
nuclear weapons, and is re.<ponsible for 
major aspects of the Vela Satellite, 
Aerospace Nuclear Safety, Planetary 
Quarantine, and other comprehensive 
'research and development programs. 
The Laboratory offers many advanced 
and specialized facilities to further the 
work of its scientists and engineers. 

In addition to affording excellent oppor­
tunities for professional growth, Sandia 
offers liberal employee benefits includ­
ing generous vacations and holidays, in­
surance and retirement plans, and edu­
cational aids. 

Located in the growing Southwest, Albu­
querque offers a temperate climate and 
ideal living conditions. 

All qualified applicants will receive con­
sideration for employment without re­
gard to race, creed, color, sex or na­
tional origin. U. S. citizenship is required. 

Send resume to Professional Employment 
Section 521, Sandia Corporation, P.O. 
Box 5800, Albuquerque, N_ M_ 87115. 
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PROGRAMMERS: 
Have Plans 
For The Future? 

SODOWE 
Let's put our plans together and build a future 
that's even bigger. 

We've told you that Honeywell is growing at 
a tremendous rate. We've recently even gone 
so far as to point out that Honeywell EDP 
sales have tripled in three years! 

There are opportunities at Honeywell for 
growth and achievement. At Honeywell, 
we'll give you a desk, pencils and paper, 
then lea ve you to explore your area of 
specialization. 

If you have plans for the future, one of the 
first on your list should include a visit to 
Honeywell. Write Mr. Edwin Barr. 

Honeyw-ell 
ELECTRONIC DATA PROCESSING 

200 Smith Street Dept. 0·12 Waltham, Massachusetts 

Opportunities exist in other Honeywell Divisions, Send resumes 
to F. E. Laing, Honeywell, Minneapolis, Minnesota 55408. An 
Equal Opportunity Employer. 
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ENGINEER 
PROGRAMMER 

Application: To program direct digital control com­
puters for monitoring or closed loop control of in­
dustrial processes and other manufacturing oper­
ations. 

Qualifications: Graduate engineer with some ex­
perience in digital hardware design. One to three 
years programming experience also required in­
cluding some work with symbolic machine lan­
guage. 

Please send resume including qualifications, ex­
perience, and salary requirements to: 

MANUFACTURING DEVELOPMENT 

Personnel Department 
Attention-Technical Placement 

GENERAL MOTORS TECHNICAL CENTER 
WARREN, MICHIGAN 48090 

An Equal Opportunity Employer M/ F 
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CAREER MEMO 

To PROGRAMMERS/ANALYSTS/ENGINEERS 
From EVERETT KELLEY ASSOCIATES 
If your present position lacks professional motiva­
tion ... NOW is the time to let us program your pro­
fessional future ... 

Consuit our staff of experienced specialists who are 
at your disposal. They will open doors and arrange 
favorable interviews with selected clients. Utilize 
your total professional capability in: 

• 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 
• Consulting • Sales/Marketing 

Salary range: $8,000-$30,000. All expenses paid by 
client companies (fees, interviewing and relocation). 
Submit your resume in strict confidence, including 
salary requirements and geographic preference, di­
rectly to Mr. R. L. Keilholtz or Mr. Donald Wayne, or 
write for our composite resume form. 

.;~'!!~~~~~~~ EVERETT KELLEYil 
( J ·ASSOCIATES #(] .. 

• Atr .. .J . Con,ultant, to the A 
Computer Indu,try 

1.21 So. Broad Street (Suite 1. :l 00) 
Philadelphia, Pa. ~~ ~ O? 
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Challenging Opportun­
ities In Real Time On­
Line Computer Systems 
Large scale computerized launch 
control systems and hybrid sys­
tems simulation requiring real 
time programming. 

Complex systems simulation back­
ground helpful. BS degree in 
appropriate field necessary. 

Other openings also available. 

~rite to A. D. Weber, Mail #6310 
P.O. Box 179-0-2 

Denver, Colorado 80201 

IWARTIN COMPANY 
~ DENVER, COLORADO 

W NlARTIN/MARIETTA 

"Live and Create in the High Country" 
An Equal Opportunity Employer 

CIRCLE 316 ON READER CARD 

December 1966 

PHILCO HOUSTON 
... prime contractor and prime mover of the Manned 
Spacecraft Center, has exceptional opportunities for quali­
fied programmers in these areas: 

REAL TIME PROGRAMMING 
Work will involve command and cQntrol simulation, display 
techniques and software development. Requires BS in 
mathematics, physics or engineering, as well as 1-7 years 
in programming of digital computers and design and 
development for real time applications. Experience also 
desirable in machine language programming for real time 
computers. 

INFORMATION PROCESSING 
Requires 1-5 years in programming of medium and large 
scale computers for information processing and data 
handling. Prefer COBOL experience. 

For prompt and confidential consideration, send your 
resume to Mr. H. S. McDonald, Department 6018, Philco 
Houston Operations, 1002 Gemini Avenue, Houston, 
Texas 77058. 

[PH.LCO I 

An equal opportunity employer 
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UNIVAC men talk hardware and software 
with the broad accent of the systems analyst 
and the memory of an elephant. 

Our long term status as the 
technological leader in scien­
tific, real-time, on-line data 
processing systems demands it. 

Their expertise and over all sys­
tems viewpoint 'encompass a 
broad technical map (from 
small aerospace computer to 
large real-time systems). 

Our current programs range 
from R&D on anti-submarine 
warfare and guidance and con· 
trol systems to applications of 
product line computers to mis· 
sile range and satellite track­
ing nets. 

Immediate openings in New 
Jersey, Pennsylvania, Washing· 

ton, D. C. and California for 
Programmers. 

The following openings are at 
our Division Headquarters in 
St. Paul, Minnesota: 

• Scientific and real-time pro­
grammers 

• Computer logic and systems 
designers 

• Business systems program· 
mers and analysts 

• Computer circuit and hard· 
ware designers 

Interested candidates are in· 
vited to submit resumes to Mr. 
R. K. Patterson, Employment 
Manager, UNIVAC Defense Sys· 
terns Division, UNIVAC Park, 
st. Paul, Minnesota, Dept. 12-M. 

UNIVAC 
OlvislON OF SPERRY RANO CORPORATION 

DEFENSE SYSTEMS DIVISION 
2750 WEST SEVENTH BLVD. 
ST.0PAUL. MINN. 55116 
.AN EQUAL OPPORTUNITY EMPLOYER IM&FI 
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The Instrumentation Laboratory's professional staff now exceeds 
600 - engineers of all major disciplines, mathematicians and 
physicists. 
They work on problems, from definition to solution, that consume 
their interest and challenge their abilities within an organization 
known for strong group and individual autonomy. 

Opportunities exist across a broad span, with emphasis on the 
following: 

Software - Systems Analysis, Simulation, 
Synthesis: Advanced degree engineers or mathematicians are 
sought to develop guidance concepts and equations with application to 
spacecraft, missiles and submersible vehicles. 

Control Systems Engineers with backgrounds in optimal 
control, servo control or airborne computers. Requirements range from 
recent BSEE to heavily experienced M.S. 

Digital/ Analog Evaluation: Experienced EE's to design, 
test and evaluate digital and analog circuitry (phase detectors, veo 
loops, etc.). Solid state design feedback theory required. 

Systems Simulation: Aeronautical Engineers or Mathemati-
cians for analysis, simulation, development and design of navigation and 
guidance techniques for spacecraft and aircraft. 

Programmers: Design procedures and data for testing complex 
computer programs within Real Time systems., 

If you're interested, no personal sacrifice is required - salaries are 
competitive, benefits are liberal, and you may take graduate courses 

at MIT at full salary with generous tuition assistance. 
~ Your resume will receive immediate, thoughtful 
~ consideration. Reply to Mr. John D. McCarthy, 

Professional Staffing, Building 10D, 68 Albany 
Street, Cambridge, Massachusetts, or call (617) 

• UN 4-6900, Ext. 3544. MIT is an equal oppor-
tunity employer. 

Instrumentation Laboratory 
Massachusetts Institute of Technology 
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Computer' 
Program Design 
(Southern California) 

HUGHES GUidance and Controls 
Division has several openings for 
qualified persons who have the 
ability to create complex digital 
computer programs-and the deSire 
to do the job thoroughly and effi­
ciently. Satisfaction of current 
commitments on such systems as: 
PHOENIX, IRAM, VATE and ASG-1B 
requires experience in the design 
of real-time command and control 
programs, or of software programs 
for execution on an IBM 7094 or 
GE 635 computer. 

Responsibilities include: specifica­
tion, deSign, implementation, check­
out and support of computer 
programs for a Wide variety of 
applications incl.uding: 

• Airborne Navigation & Fire 
Control 

• Digital Simulation of Airborne 
Computer and its environment 

• Automatic In-Flight & Depot 
System Testing 

• Assemblers & Compilers 

• Automation of Electronic 
Equipment Design 

Requires: an accredited degree in 
Engineering or Mathematics, a mini­
mum of three years of professional 
experience and U.S. citizenship. 

Please airmail your resume to: 
Mr. Robert A. Martin 
Head of Employment 
HUGHES Aerospace Divisions 
11940 W. Jefferson Blvd. 
Culver City 19, California 

r------------------, 
I I 

: HUGHES: 
I I L __________________ J 

HUGHES AIRCRAFT COMPANY 

AEROSPACE DIVISIONS 

An equal opportunity employer - M & F 
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computer 
careers 

Should you base your career on 
just one interview? Make your 
choice Trom 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 
o Real Time Systems-Message, 
On Line, Process Control 

o Systems-Planning, Design, 
Analysis of State of the Art Massive 
Data Handling of I.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 

MGT. INFO SYSTEMS 
and/or 

REAL TIME COMMUN 
NOW - NOW 

Exceptional Jr. Posts 
available 

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 
aLBeRT, neLLIssen, Inc. 

Leading Consultants to Management 
In the Data Processing Field 

510 MADISON AVENUE. N.Y .. N.Y. 10022 
CIRCLE 319 ON READER CARD 
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people 
• James M. Adams, Jf. is joining the 
Association for Computing Machinery, 
New York City, as education director. 
He most recently served DPMA in a 
similar capacity. 

• Richard G. Lamb has been elected 
vice president of Auerbach Corp., 
Philadelphia, Pa. He will continue in 
his present post of coi'porate treasurer. 

• Computing Reporting Systems, 
Inc., Los 'Angeles, a credit reporting 
firm, has named Gilbert C. Rittscher 
director of computer operations. A 
fo~mer secret agent in the Army, he 
most recently was a project manager 
with Informatics, Inc., Los Angeles. 

• Dr. Donald L. Drukey, manager 
of System Development Corp.'s. re­
search and technology div., has been 
elected a vice president of the Santa 
Monica, Calif. corporation. 

, • The MITRE Corp., Bedford, Mass., 
has promoted Edward L. Lafferty to 
head, information processing systems 
department. 

• Frank Heart, well known AFIPS 

official, is leaving Lincoln Labs after 
15 years to join Bolt Beranek & N ew­
man, Cambridge, Mass. 

• Vincent J. Grillo, Jf. is a new vp 
in the computer sciences div. of Com­
puter Sciences Corp., El Segundo, 
Calif. He is a former president and 
founder of Computer Dynamics Corp. 
of Washington, D.C. 

• Richard T. Dorrance has relin­
quished his center directorship with 
URS to become a design consultant in 
the Bay Area. 

• Lester Tepper has been elected a 
vp of C-E-I-R, Inc. Washington, D.C. 
He will continue to serve as associate 
director of the company's applied re­
search and management sciences di­
vision. 

• Henry F. Sherwood has been ap­
pointed vice president, Diebold Eu­
rope. He was director of Diebold's Re­
search Program in Europe. 

• Milton Bryce has been appointed 
manager, data 'processing and systems, 
The Quaker Oats Company, Chicago, 
Ill. He was previ<:>usly a dp manager 

with Univac. 

now avai lab Ie 

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 wale'leveis for 1965. This 
survey analysis is now avail­
able without charge or obliga­
tion. It covers the following 
technology areas: 

Scientific or Real Time or 
Message Switching 

Systems Programming 

Commercial Applications 
and Data Processing 

Circuit, logic & Hardware 
Design 

Sales/ Marketing 

ALBERT, NELLISSEN, INC. 
510 Madison Avenue 
New York, N.Y. 10022 

Please send me your free 
Computer Career Analysis. 

CIRCLE 358 ON READER CARD 
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Free 
COMPUTER 

CAREER 
BULLETIN 

Our Computer Career Bulletin is truly unique. It is 
prepared by our staff of recognized professionals each of 

whom has had extensive "hands on" computer exposure 
and who regularly consult with industry in matters 

relating to computer organizational planning and staffing. 

The digest is comprehensive and will allow you to 
examine in detail the broadest possible range of 

computer opportunities and their long range potential 
existing across the nation. You will find the bulletin 
an excellent gauge for measuring the progress of your 

career to date in terms of responsibility, exposure and 
compensation. Salaries range from $8.400 to 

$25,000 per year. 

For immediate consideration, please forward a detailed 
experience resu me, including position 'desired, salary 

history and requirements, and any geographical 
preferences and/or restrictions. All inquiries will be held 

in strict confidence. 
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source~dP 
. ~XcIUSiVeIY data processing" 

fORMERLY EDP PERSONNEL.INC. 

In San Francisco -
Mike Parr, 111 Pine Street, Suite 1015, (415) 434-2410 
In Chicago-
Dave Grimes, 100 S. Wacker Drive, Suite 212, (312) 782-0857 

CLIENT COMPANIES ASSUME OUR CHARGES 
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Western 
Geophysical 

Company 
A Division of Litton Industries 

Western needs programmers and 
technical analysts to work in the 
exciting field of seismic explora­
tion. Challenging work and wide­
open opportunity. Programming 
experience combined with analyt­
ic ability and background most 
desired. 

Cliff Phillips L. L_ Armond 

520 N. Market St. 933 N. LaB rea Ave. 
Shreveport, La. 71107 Los Angeles, Calif. 90038 

'NESTERN rn 
GEOPHYSICAL . 
DIVISION OF LITTON INDUSTRIES 
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COMPUTER 
PROGRAMMER 

for 

The Service Bureau Corp. 

SBC, one of the world's best known data processing 
service organizations, is seeking an experienced analyst 
for stimulating assignments in current programs and 
new development work. Basic requirements are: 

1. Degree in Engineering or Mathematics 

2. 2-year background in large computers; 
conversant with machine language. 

This is an excellent opportunity to accelerate your 
career in a field that has tremendous growth potential. 
Reply in strictest confidence to: 

Mr. R. J. Mathias 
The Service Bureau Corporation 

Subsidiary of IBM Computing Sciences Division 
1350 Avenue of the Americas, New York, N.Y. 10019 

Tel: (212) 262-2498 

An Equal Opportunity Employer 
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FREE! CAREER OPPORTUNITIES 
BULLETIN ........... ~., •••••••••••••• 

A complete and comprehensive listing of outstanding 
positions at salaries from $6,000 to $30,000 with National 
Companies for: 

ENGINEERS • ANALYSTS • PROGRAMMERS 
Our professional staff combines Customized Service 
with technical know how to insure for you maximum 
career development in the following areas: 

• Circuit Design • Software Development 
• Digital or Logic Design • Scientific Programming 
• Switching • Real Time Systems 
• Communications • Business Systems 
• Hardware Design 

.• Manufacturing 
• Commercial Programming 
• Diagnostic Programming 

• Reliability • OPS Research 

No charge to you for our custom service. All expenses 
paid by client companies (fees, interviewing & relocation). 
Expedite your development by sending resume in con­
fidence with present salary and geographic preference to 

Frank Daniele, Director: 

t La Salle Associates 
Professional Search Dept. 

2136 Locust Street, Philadelphia, Pa. 19103 

For your free bulletin without any obligation. circle subscriber service card. 

Please use home address only. 
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datamart 
Address all replies to box number advertise· 
ments as follows: 

Box •••••••••••••• 

DATAMATION 

F. D. Thompson Publications, Inc. 
35 Mason Street 
Greenwich, Conn. Oli830 
Classified Advertising 

PROFESSIONAL SERVICES 

UNGERLEIDER & CO. 
Representatives for 

EDP Equipment & Services 
P.O. Box 1180 Area Code 703 
Alexandria, Va. 768-6700 

JOHN P. FRANCIS 
Consultant 

computer system/logic design 
product planning; analysis; research 

5730 Busch Drive 
Malibu, California 

(213) 457-2420 

USED EQU!PMENT 

FOR SALE: UNIVAC S.S. 90 
40,000 digits fast 10,000 digits high 
speed drum memory 3 Index Registers, 
Mul. Div. Program Interrupt 600 LPM 
Printer. Box 12-1. 

WANTED: Additional 20K for IBM 1620 Modell, also 
interested in Plotter & Discs. Please state asking 
price and date available. Reply to: 

Pacific Computing Service 
13794 Beach Blvd. 

Westminster, Calif. 92683 
(714) 534-8444 

We will buy your IBM Data Processing Equip. out­
right. Or sell, rent or lease IBM Data Processing 
Equipment to you with full IBM maintenance con­
tract. Global Tab. Equip. Corp., a subsidiary of In­
ternational Typewriter Exchange, 1229 W. Washing­
ton Blvd., Chicago, III. 60607, SE 3-1200. 

IBM unit record equipment needed immediately. 
407, 402, 1401, 083, etc. Complete installations 
for lease with systems assistance. Data Equip­
ment Sales, Inc., 1107 Reliance life Bldg. Tele­
phone 214 RI2-6736, Dallas, Texas. 

When it's time to buy or sell a 
single keypunch or a complete 

EDP system, it's time to contact 

COMPUTER 
WORLD TFrADE CORPORATION 

C·WT is currently selling, at ~ fracti~n Gf the original cost: 
IBM 1401 (several models); IBM accounting machines (402. 
403,407,419); IBM calculating punches (602, 604). 
CWl is also prepared to buy IBM computers, all models, 
that can be delivered within the next 6 months. 

For full details, prices, appraisals, please call or write-

COMPUTER WORLD TRADE CORPORATION 
300 E. 44St., N.Y. 10017,(212)682·6570 
Also Atlanta • Chicago' Houston • San Francisco 
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Correct Orbital 
Apogee-Perigee 
Doesn't Just Happen 
. .. It's Planned. 
At AC Electronics, Scientific Programmers develop these plans with large scale, third-generation comput­
ers. You could help develop similar plans as a member of AC Electronics' scientific-professional team. 

This team needs additional experienced Scientific Programmers with B.A., B.S., E.E. and/or M.S. degrees 
in Engineering, Math or Physics for computer complexes throughout the country. Present AC Scientific 
Programming Staffs are located in Boston, Cape Kennedy, Houston, Milwaukee and Santa Barbara. 
These installations are engaged in several diverse and challenging projects, including: 

DATA REDUCTION 
DESIGN AUTOMATION 
ELECTRONIC SYSTEMS DESIGN 
REAL TIME 

SIMULATION 
(GUIDANCE/NAVIGATION SYSTEMS AND. 

MISSION CHECKOUT/VALIDATION) 
TRAJECTORY (MISSILE AND SPACECRAFT) 

If you want challenge, are an experienced Scientific Programmer and have one or more of the above 
degrees, send your resume, including salary requirements, to R. W. Schroeder, Dir. of Scientific and 
Professional Employment, Dept. 5753, AC Electronics Div., Milwaukee, Wis. 53201. 

~ ____ AC ELECTRONICS ~~::.- OIVISION OF GENERAL MOTORS 
~ An EQualOppollunlly[mployer 
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W NTED: 

INDIVIDUALS WITH WAY-OUT IDEAS. 

IBM's Federal Systems Division 
needs individuals whose thinking is 
literally out of this world. 

Programmers and analysts capable of 
spearheading the probe for faster, 
more efficient, advanced orbiting and 
ground support systems for space and 
defense. 

Individuals who can solve problems 
involving trajectory telemetry orbit 
determination. Develop large-scale 
centralized computer control facili-
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ties. Facilitate re-entry data reduction. 

And other far-out problems. 

If you have a B.S. or advanced degree 
and a minimum of two years' experi­
ence, you may qualify in one of these 
challenging career areas with IBM: 
Space control center analysis· Systems 
programming • Scientific program-

~ ming • Applications programming • 
Programming analysis . Aerospace 
computer design applications. 

CIRCLE 325 ON READER CARD 

To get your career off the ground,. 
send a re'Sume today to: 
Mr. John V. Croker, Dept. 701-Z 
IBM Corporation 
9045 Lincoln Boulevard 
Los Angeles, California 90045 
An Equal Opportunity Employer 
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look ahead 
(Continued from page 19) 

REVOLVING EXECUTIVE CHAIR 

RUMORS AND 
RAW RANDOM.DATA 

December 1966 

Meanwhile, a new outfit -- Janus Research -- in 
San Jose, Calif., is setting up to make IBM 1316-type 
disc packs. The firm, headed by Phillipe Yaconelli, 
is shooting for first deliveries late next year. And 
Disc Paqk Cor~. in Hawthorne, Calif., has delayed 
first deliveries from last September to early '67. 

John Paivinen has resigned as general manager of EMR's 
computer dive It's rumored he'll head up the 
semiconductor division of General Instruments. Earl 
Wallich is new acting g.m. Another who has stepped 
aside is Univac's Fred Raach. Replacing him as vp 
and general mgr. of the Univac Division is E. C. 
Thompson, former manufacturing vp. And at Uptime, 
F. O'Neil Griffin has left. New president is James E. 
Larson; new g.m. & executive vp is John Peper. 

Sober thought dept.: If it takes $1 of capital assets 
to produce $1 revenue in the computer game, and if 
IBM is a $10 billion company in 1971, how many 
companies by then will be able to afford 10% of the 
market? ••• Latest RCA fringe benefit: no lease 
payments until the Spectra 70 is in and running 
CDC's Chicago office has booked $10 million in 
business since July 1, including $6~-million worth of 
211 display terminals for Allstate Insurance's armada 
of 360's •••• A new company, Standard Memories, has 
been established in Santa Ana, Calif. Headed by 
John Flood, formerly of Decision Control, Inc., the 
firm will make i.c. and core memory systems •••• The 
rumble is that SDS has sold some 240 Sigma 7's and 2's. 
The "2" orders could be worth $20 million face value, 
although most are undoubtedly going at OEM "fleet" 
rates. Meanwhile, we hear Three C's hopes to peddle 
700 of its new 516 in the first year •••• Certron, LA 
tape certification firm, is buying an audio mag tape 
maker •••• One estimate of IBM's manufacturing costs 
for the 360: 12-15% of sales price. The same source 
guesses RCA's costs to be 30-35% •••• Matrix Corp. 
has captured a contract long held by CEIR -- all data 
processing work for Caltex. Matrix's new NYC center, 
opening this month, will handle the job on its 7094 I 
initially, replacing it with a 360 ASP (mod 65 with a 
40 support cpu) in July •••• Computers for Industry 
and Business, New York firm specializing in tabulation 
programs and computerized tax accounting, has fallen 
by the wayside, declaring bankruptcy ••• One possible 
explanation for the inability to get 360's up and 
running at so many places: a shortage of trained 
customer engineers. MAl is allegedly raiding\ IBM's 
CE forces something fierce in some areas •.•• 

It's rumored Western Union will order 5 or 6 
1108's for its "utility." And Clark Equipment has 
ordered two 1108's, which won out over GE and the /67. 
GE's file management system -- IMRADS -- will playa 
large role in Clark's plans for the 1108 •••• IBM 
withdraws its support of UCLA's Western Data Processing 
Center April 1. On that date the free 7094 will 
give way to a 360/75 to be paid for by UCLA. The /75 
will give way to a /91 in '69. IBM will continue to 
provide $lOOK/yr. for computing time for folks from 
WDPC member institutions. The move is a result of 
re-evaluation of IBM funding polices and of computing 
at UCLA, which will be changed to "centrally directed, 
decentrally operated." 
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'Career~ 

o"pp'ortuni,ties 
in the 
COMPUTER ......---

. SCIENCES 
~ 

are availab'le 

• 

. for graduate . 
·rna thema ticians, 
engineers and 
physicists. 

A variety of openings exist on IIT Research 
Institute's professional staff in such fields as pro­
gramming system development, automatically 
programmed tools (APT), graphical input­
output research and development on software 
and hardware, scientific computer applications, 
operations research, and statistics, Members 
of the professional staff enjoy excellent salary 
and fringe benefits (including tuition-paid study 
for advanced degrees) and the constant chal­
lenge of exciting work. 

IIT Research Institute is an independent, con­
tract research organization serving industry and 
government. Its activities encompass nearly 
all of the physical and, biological sciences and 
their related technologies. 

If you have a strong interest and capability in 
computer science and technology, please commu­
nicate in confidence with Mr. Ronald C. Seipp, 

II T 
Research 
Institute 

10 West 35th Street, Chicago, III. 60616 
An Equal Opportunity Employer MjF 
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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. 354. Please use home 
address only. 

LON D. BARTON, President 

Cadillac Associates, Inc. * 
E. Madison Bldg. Chicago, III. 60602 

Financial 6-9400 

o "Where More Executives Find Their Positions Than Any­
where Else in the World." 

CIRCLE 354 ON READER CARD 

To Iterate Is Human, 
To Recurse Divine 

PL/I 
If you would like to move to the forefront of the 

compiler industry, a few openings exist at all levels. 
Send your resume with complete salary history to: 

ItIGITEI~ORPORATION 

6151 W. CENTURY BLVD., LOS ANGELES, CALIF, 90045, (213) 670-9040 

CIRCLE 326 ON READER CARD 
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*While the supply lasts, we'll be happy to send a 
(free) miniature abacus - shown here actual size -
to all professional employment inquiries related to 
our current openings. Forward your resume - in 
strict confidence - to: . 

John G. Willett 
Supervisor, Technical Recruiting 

THE FOXBORO COMPANY 
Neponset Avenue, Foxboro, Massachusetts 

}iOXBORO® 
Specialists in 
Process and Energy Control 

An Equal Opportunity Employer 

December 1966 

Pocket-Size 
Compnters-

We have hundreds of them* 

What we need are 

COMPUTER 
ENGINEERS 

Foxboro Instruments and Computer-Controlled Systems are well established 
in all major process industries - and they're calling for more. We need your 
knowledge to help us meet this steadily growing demand. In return, we can 
offer career-building opportunities in the fascinating field of process and 
energy control - PLUS a pleasant professional environment designed to 
encourage individual initiative and creativity. 
DESIGN ENGINEER - CIRCUIT DESIGN: BS or MSEE with 3-5 years' experi­
ence in digital circuit design. Emphasis on integrated circuits is desirable. 
Some knowledge of logic design, programming, and computer organization 
is required. Will participate in the design and application of solid state 
digital and analog circuits as applied to computer contrQI systems and re­
lated products. Also, the design of advanced I/O equipment which interface 
digital computers. 
SENIOR DESIGN ENGINEER - DIGITAL CIRCUIT DESIGN: BSEE with 4-6 years' 
experience in circuit design of high speed digital circuitry above 2 mega­
cycles. Emphasis on integrated circuit design application. Should have 
background in noise, signal propagation and all logical element design 
problems. Proven ability to handle project efforts in circuit engineering. 
Contributes to system logic organization for analyzing optimum logic and 
circuit configuration. 
SYSTEMS ENGINEERS: BS or MS in engineering. Minimum 3 years' experience 
including project engineering, programming, instrumentation, application of 
digital computer equipment, system start-up and customer negotiation. 
Ability to define system specification, design, checkout, etc. Technical de­
cisions on application requirements, manpower capabilities, time and cost. 
Principal technical responsibility for customer projects. 
SENIOR SYSTEMS ANALYSTS: Computer process control. Advanced ME or 
ChE preferred. Must have 5-10 years' experience in chemical, refinery or 
power plant computer automation. Simulation and process modeling ex­
perience desirable. 
DIGITAL PROJECT ENGINEERS: BSEE with training in computer technology. 
At least two years' experience in computer applications, with knowledge of 
logic design, programming and proven ability in project engineering. Respon­
sible for equipment specification and design on customer projects. 
PROGRAMMERS AND SENIOR PROGRAMMERS: Engineering or Scientific de­
gree desired with systems programming ability. At least 2 years' solid pro­
gramming. Mathematic analysis and process control experience plus knowl­
edge of assemblers and compilers is desirable to handle industrial process 
control problems. 

CIRCLE 328 ON READER CARD 
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COMPUTER SPECIALISTS 

You recognize this, of course, 

but have you ever thought 
how computers can be used to 

get there and beyond 7 

Bellcomm, the systems engineering contractor 
for the National Aeronautics and Space Adminis­
tration, has openings for imaginative computer 
specialists interested in contributing to manned 
spaceflight. 

We need people who can: 

o analyze data processing requirements of ad­
vanced missions 

o determine functional requirements for the 
next generation of spaceborne computers 

o study optimal computer organization for re­
liability (hardware and software) 

o define computer systems for supporting 
launch and flight operations of multiple missions 

o develop management procedures for control­
ling computer resources 

o define ground network for distribution of 
data transmitted from space 

o evaluate data management systems 

o determine impact of new programming tech­
niques for all of the above. 

If you believe you are such a person, Bellcomm 
will welcome your inquiry. Send your resume to 
Mr. N. W. Smusyn, Personnel Director, Bellcomm, 
Inc., Room 1418-E 1100 17th St., N.W., Washing­
ton, D. C. 20036. 

Bellcomm is an equal opportunity employer. 

@ Bellcomm, Inc. 
~ A Bell System Company 
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Don't 
send us 

your 
resume 

until 
you've read 

ours. 
It's only fair. 

Before you tell us all about your­
self, we think you have the right to 
know all about us. It's the best way 
to be sure you choose the placement 
organization than can most effectively 
advance your career. 

And advancing your career is ex­
actly what Drew is trained to do. It is 
one of the largest EDP placement spe­
cialists in New York. It has been help­
ing professionals like yourself to 
make more of their talents for years. 

The most valuable advantage Drew 
offers you is the people it can help you 
meet. Our placement executives work 
closely with nearly every important 
New York-based company that em­
ploys skilled systems analysts and 
programmers. So, when jobs become 
available, they're usually the first to 
know. 

But they don't waste your time 
arranging interviews for every job. 
Drew specialists in every area of EDP 
review the openings first, then match 
the right man to the right job. So that 
both parties are satisfied. 

As you can see, Drew is an authority 
on EDP careers in New York. We've 
even written.a booklet on it-the only 
one of its kind. (If you'd like a copy, 
we'll be happy to send you one.) 

Now that you've read our resume, 
we'd like to read yours. The more we 
know about you, the more we can do 
to help you find the spot you want. 

I 
r -D-R-E-w-~-::::;;;::::;;::7" 

160 Broadway, N.Y.C. 10038 
I Emplo,montAo ... ,ln<. (212) 9611'8150 D I Here's my resume. 
I Field of interest: 
I Cml. 0 Sci. & Engrg. 0 
I 0 Please send free copy of guide to 
I EDP careers in New York. I Nrume: ____________________ _ 

I Address, ___________________ _ 

I City _____________________ _ 

I State Zip. __ _ I----_____________ J 
All correspondence in confidence, of course. 
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the forum 
The Forum is offered for readers who want to express their opinion on any aspect 
of information processing. Your contributions are invited. 

PROGRAMMING 
PARADOXES RESOLVED 
Publication in September (The Forum, 
p. 157) of the "Thirteen Programming 
Paradoxes" has prompted letters from 
readers anxious to extend the number 
beyond 20. One reader, however, at­
tempts here to resolve each of the orig­
inal 13, point by point. 

1. The paperwork required by man­
agement, the distance between de­
sign and programs, the number of 
people on the programming team, 
the time spent by everyone con­
cerned in planning it, are all pro­
portional to the total size of the 
system. Reliability, flexibility, effi­
ciency, elegance, etc., of anything 
(particularly in the developmental 
stage) is inversely proportional to 
the number of moving parts, and 
a large software system has lots. 

2. A great composer when asked to 
explain the meaning of one of his 
compositions replied, "Play it 
again." A software system's code 
is its own description. Each instruc­
tion represents some logical oper­
ation, and to the extent that any­
thing could be left out, the code 
is imperfect. The only way to com­
pletely describe the reaction of a 
system to all machine and periph­
eral environments is to present the 
code, or its logical equivalent, in 
some other language. To say that 
the description of a system bears 
no relation to the system itself is 
to say tnat it is not the system. 

3. The more sophisticated the soft­
ware, the less likely it is to satisfy 
any particular set of needs, pre­
cisely, in the most efficient possible 
way. But it is more likely to per­
form useful work of the anticipated 
kind (the breadth of anticipation 
is a measure of sophistication) for 
more people, more often, at more 
reasonable net cost - and with 
fewer programmers. It is folly, 
however, to try to modify a sophis­
ticated system to an ill-suited use, 
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or to use only 1 % of its capa­
bilities. 

4. When the system programmers de­
clare the system works, it has 
worked once and will work again 
some day. 

5. I suspect that the larger and faster 
the machine, the fewer the situa­
tions in which it is economically 
sound to write tight, elegant code. 
If this is not true, then the devel­
opers and users of compilers have 
been astonishingly wrong. 

6. The ideal computer programmer 
writes perfect code. The ideal com­
puter manufacturer hires only ideal 
programmers, and has not found 
him yet. 

7. The more human-like a computer 
becomes, the less it spends time 
computing and the more it spends 
time doing more human-like work. 
This is as it should be. 

8. The importance of an advance in 
software technology is directly 
proportional to the number of 
vested interests it affects and to 
the amount of careful considera­
tion it merits. 

9. The value of a person's opinion 
on the value of software has noth­
ing at all to do with whether he 
ever wrote code. 

10. The world's best programmer has 
to be someone. 

11. A software committee of one is 
limited by its ~wn horizon, and 
will specify software useful only 
that far. 

12. To study top management plans 
and then do the opposite will in­
deed produce high quality soft­
ware - by comparison - for your 
competitors. 

13. The more difficult and complicated 
a program, the longer will be the 
time required for its completion, 
and the more programmers will be" 
assigned to it. 

J. R. landau 
Santa Clara, Calif. 

••••••••••••••••••••• 
computer 
systems 

specialists 
$10,000 to $16,000 

The Department 
of Defense 

Computer Institute 
(000(1) provides 

career opportunities 
for digital computer systems 
specialists inclutling recently 
discharged junior officers from 
the military service and recent 
college graduates interested ill 
Civil Service careers. 

The Institute is expanding its 
role of instructing senior mili­
tary and civilian Department 
of Defense executives in the 
application of data processing 
techniques and the use, oper­
ation, and management of dig­
ital computers systems. The In­
stitute operates in an academic 
atmosphere and has access to 
extensive research, training, and 
equipment facilities of the Na­
val Command Systems Support 
Activity (NAVCOSSACT). 

Digital Computer Systems 
Specialist $10,000 to $15,550 

Applicants must be able to de­
velop curricula and course ma­
terials, prepare and deliver lec­
tures, moderate seminars, give 
formal briefings and assist in 
the analysis and the design of 
military ADP systems. Appli­
cants' background should in­
clude broad experience in the 
development analysis and/or 
management of ADP systems 
and/ or real time command and 
control ADP applications. The 
faculty of the Institute are pro­
vided opportunities to continue 
their education and broad~n 
this experience in the ADP 
field by attendance at approved 
courses in seminars and visits 
to operational computer instal­
lations. 

Excellent opportunities for 
advallcmnent 

Send resume and applications to Director, 
Department of Defense Computer Insti­
tute, Code 101, Navy Yard, Washington, 
D.C. 20390. 

An Equal Opportunity Employer, 
U. S. Citizenship required. 

••••••••••••••••••••• 
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Core, plane or 
stack problems? 
Take 'em to the experts. 
(Us.) . 
Core? Construction? Format? Hos­
tile environment? Whatever your 
problem, we've probably seen­
and solved- it before. If not, Fer­
roxcube experts will always find 
the shortest path to the right an­
swer. For instance-
Application: Core memory stack 
for real-time display system in 
ship-board fire control computer. 
Problem: Hostile thermal environ­
ment, critically limited space re­
strictions. 
Solution: Single-area, double mat­
ted printed-circuit board construc­
tion; bus-wire bridging to allow 
air-flow cooling of 30-mil wide tem­
perature range cores. 
Application: Core memory stack 
for navigational guidance comput­
er in commercial avionics system. 
Problem: Mil-reliability at commer­
cial prices; NORO operation; vol­
ume reproducibility. 
Solution: Single-area, single-mat­
ted plane, plastic laminated termi­
nal frame construction; bootstrap 
patterns with 30-mil cores on ex-~ 
tremely tight centers. 

FERROXCUBE 
CORPORATION 
OF AMERICA 

Application: Low cost core memory 
stack for state-of-the-art commer­
cial-computer main memory .. 
Problem: High speed, low noise, 
high output uniformity, repairabil­
ity, expandability, 650 ns cycle 
time, ease of access and interface. 
Solution: 21f20 organization; 
planar construction to offer lowest 
cost and convenient access; 20-
mil cores; stack mounted diode 
modules. 
Application: Core memory stack 
for guidance computer in missile­
borne avionics package. 
Problem: Extremely hostile me­
chanical and thermal environ­
ments, critical space limitations. 
Solution: Continuously-wired, 
folded-stack construction; wide 

temperature range cores wired 
using novel shock and vibration 
damping techniques. 
What's your problem? Cores? We 
pioneered them. We have 20-, 30-
and 50-mil cores in both standard 
and wide temperature range types 
covering a broad spectrum of 
switching and drive current param­
eters. Planes and stacks? We use 
a wide variety of printed circuit 
board or laminated frame-strip con­
struction techniques, 2V20, 3D or 
linear select. Cost? We meet and 
lick this problem every day. It's 
part of being the experts. 

Want more information? Write for 
Bulletins 6005 & 6006. 
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