














































































































































































































































































































































































































































































































HERMETIC DIGITAL 

• Hermetic, metal 14-pin DIP 
(.870"L x .498"W x .250"D) 

• 50ns-250ns Delays (ten 10% taps) 
• :!: 5% Total Delay Accuracy 
• 4ns Rise Time 
• Schottky Buffered 1/0 
• Thick Film Hybrid 
• Pin for Pin Compatible with other 

leading manufacturer 

Ideal for dynamic RAM timing in Commercial and 
Military equipment the HY5010 is the newest 
product from the delay-line experts. Call today for 
more information. 

incorporated LOS GATOS, CA 95030 

CIRCLE 1 59 ON INQUIRY CARD 

Get more reliability w ith 
less effort with new double 

treat foil from Gould. 
TC/TC™ double treated copper foil is used in the 
manufacturing of the copper clad inner layers of high 
density multilayer printed circuit boards. TC/TC double 
treated foil eliminates the need for the oxide treatments 
currently in use. The foil is uniformly treated on both 
drum and matte sides with a TC treatment to enhance 
the bonding strength. That saves additional manufacturing 
steps, expenditures and pollution control costs. 

Add an extra dimension of reliability to the circuit 
boards you design. Specify TC/TC double treated 
copper foil from Gould. 

For more information, write 
Mr. Frank Zust, U.S. Marketing G 0 U LD 
Manager, Gould Inc., Foil 
Division, 17000 St. Clair Ave., An Electrical/Electronics Company 

Cleveland, Ohio 44110. 
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Look over our resume. 
If you want to start at the state of 
the art, and move ahead from 
there-

Better make sure the place you go 
to work in the Eighties has a 
record of reaching beyond the or­
dinary. 

We have. 

Join us, and you'll be welcome to 
use everything we know. 

About interactive CAD/CAM 
technology. Surface acoustic waves. 
Satellite antennas. Active sonar 
signal-processing with VLSI. High­
resolution 2000-line displays. And 
much, much more. 

We will pay you well, and advance 
you far and fast, if you can 
start-and not stop-at the pre­
sent limits of our knowledge. 

Item: We invented 3-D electronical­
ly scanned radar in the Fifties. 
Nowadays we make radar that can 
spot an artillery shell in mid-air 
and tell- before the shell 
lands-where it was fired from. 

Item: We have become the world's 
leading developer of electronic air 
defense systems on a national scale 
and larger. (Our system for NATO 
stretches from Norway to Turkey!) 
In the process, we have learned a 
bundle about computers, integra­
tion of multiple sensors, com­
munication ... 

And you can use our discoveries to 
help you make some of your own. 

Our company has a 41/2 billion 
dollar backlog- more than 1,500 
high-technology projects. Many of 
the most challenging are here, at 
Hughes Ground Systems in 
Southern California's easy living 
Orange County. 

If you are an electronic engineer, 
computer science graduate, 
mechanical engineer, mathemati­
cian, or physicist, we need you and 
your imagination. 

Make us ajob offer. 
Now that you've read a couple of 
our credentials, please send us 
your own resume. Tell us what 
you've been doing lately, and what 
you'd like to be doing soon. 

We think we have the combination 
of salary, outstanding benefits, and 
second-to-none education 
assistance to keep you content, 
w bile you help keep us in the 
forefront of one of our electronics 
specialties. 

Address that resume of yours to: 

Hughes Aircraft Company 
Ground Systems Group 
Professional Employment 
Dept. DC-9 
1901 W. Malvern Ave. 
Fullerton, CA 92634 

Developed at G.S. G. (L to R): 

LP.D./T.A.S. 

(Improved Point Defense/Tar­
get Acquisition System) for 
use with shipboard missile 
and gunfire control systems 
against anti-ship cruise mis­
siles. 

Radar Operations Cabin, 

For the surveillance and deter­
mination of proper retaliatory 
weapons selection. 

Improved SP A -72, 

Shipboard antenna system 
provides long range surveilr 
lance of enemy aircraft. 

r---------- - - - -----, 

i HUGHES 1 
I I L _ ______ __________ _ J 

H UG HE S AIR C RA FT CO MPAN Y 

GROUND SYSTEMS 
U.S . citizenship required 
Equal Opportunity M/F/HC Employer 
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PURCHASE 112-24 MONTH FULL I 36 MONTH 
PLAN OWNERSHIP PLAN LEASE PLAN 

PU RCHASE PER MONTH 
DESCRIPTION PRICE 12 MOS. 24 MOS. 36 MOS. 

LA36 DECwriter 11 . ........ $1 ,695 $162 $ 90 $ 61 
LA34 DECwriter IV . . . . . . . . . 1,095 105 59 40 
LA34 DECwriter IV Forms Ctrl. 1,295 124 69 47 
LA120 DECwriter 111 KSR . . . 2,495 239 140 90 
LA180 DECprinter I . . . . . . . . 2,095 200 117 75 
VT100 CRT DECscope . . . . . . 1, 895 182 101 68 
VT132 CRT DECscope . . . . . . 2,295 220 122 83 
DT80/1 DATAMEDIA CRT . . . 1,995 191 106 72 
Tl745 Portable Terminal . . . . 1,595 153 85 57 
Tl765 Bubble Memory· Terminal 2,595 249 146 94 
Tl810 RO Printer . . . . . . . . . . 1,895 182 101 68 
Tl820 KSR Printer . . . . . . . . . 2,1 95 210 117 79 
Tl825 KSR Printer . . . . . . . . . 1,595 153 85 57 
ADM3A CRT Terminal . . . . . . 875 84 47 32 
ADM31 CRT Terminal . . . . . . 1,450 139 78 53 
ADM42 CRT Terminal . . . . . . 2,195 210 117 79 
QUME Letter Quality KSR . . . 3,295 316 176 119 
QUME Letter Quality RO . . . . 2,895 278 155 105 
HAZELTINE 1420 CRT . . . . . . . 945 91 51 34 
HAZELTINE 1500 CRT . . . . . . 1, 195 115 64 43 
HAZELTINE 1552 CRT . . . . . . 1,295 124 69 47 
Hewlett-Packard 2621A CRT . 1,495 144 80 54 
Hewlett-Packard 2621 P CRT . 2,650 254 142 96 

FULL OWNERSHIP AFTER 12 OR 24 MONTHS 
10% PURCHASE OPTION AFTER 36 MONTHS 

ACCESSORIES AND PERIPHERAL EQUIPMENT 
ACOUSTIC COUPLERS • MODEMS • THERMAL PAPER 

RIBBONS • INTERFACE MODULES • FLOPPY DISK UNITS 
PROMPT DELIVERY • EFFICIENT SERVICE 
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cast cnassis 

motor design • 
efour-

New Phi-Deck Electronics 
• Motion Control ... Minimum complexity, Maximum 

performance. 
•Digital ... Read / Write and Motion Control on one 

board. Recording density to 1600 FRPI. 
•Analog ... Two channel Record / Play and Motion 

Control on one board. 

Write or call for Information on our specially priced 
Design Kiii and OEM Modules featuring 
PHl•DECK electronics. 

4605 N. Stiles P.O. Box 18209 (405) 521-9000 
Oklahoma City, OK 73154 TWX: 910-831-3286 
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Computer 
Sciences 

Corporation 

Taking a "Time Machine" 
approach to WWMCCS 

For sheer size and complexity, you couldn't want a 
more formidable professional challenge than 
WWMCCS. It envelops the globe and bookends the 
electromagnetic spectrum from ELF to SHF (up to 40 
Gigahertz or more)! 

And WWM CCS is a system in motion. 

Twenty-four hours of every day, every day of the 
year, this amazing network must rapidly and reliably 
link all our strategic forces, wherever they may be, to 
the National Military Command Center. 

CSC's assignment is to move this enormous, multi­
dimensional system from the "Analog Age" into the 
all-digital future ... WITHOUT SKIPPING A BEAT! 

ff you join the WWMCCS operation at the CSC 
Systems Division, you will be continuously chal­
lenged to apply new technology to fulfill ever more 
rigorous requirements for rapid, survivable, easily 
controlled communications to and from the Strategic 
Forces.. . and to merge all elements ultimately into 
one, totally integrated, all digital communications 
network. 

Whether it's for WWMCCS, or one of the many 
other systems programs underway here, your com­
munications systems or software systems engineering 
skills will find themselves in great demand at Systems 
Division. 

Here are some critical areas of need: 

D Spread Spectrum Communications 
D Digital Communications Systems 
D Data Networks & Protocols 
D System Control D Real-Time Systems 
D Hardware/Software Interface 
D Management & Planning 
D Software Verification & Validation 
D Message Switching 
D Satellite Communications 
D Transmission & Communications 

Processing D Interoperability 
D Systems Testing 
D Hardware Requirement Analysis 
D Systems Acquisition 
D Training: Plans & Evaluation 

IBM SYSTEMS ARCHITECTS PLEASE NOTE: 

We have begun an aggressive search for those ex­
perienced with IBM 360/370 and 3000/4000 series 
hardware and software. Also, systems architects in­
cluding an IBM systems network architect with ex­
perience in systems benchmarking. 

Please contact us if you have experience designing 
overall systems architectures using IBM products, 
COBOL, ALC (under MVS), IMS, and CICS. 

For a prompt response, mail your resume in full confidence to 
The Director of Professional Staffing, MC/218-llV. 

The only limitations are the ones you bring with you. 

csc 
SYSTEMS DIVISION 
6565 Arlin~lon Boul.-,·ard 

Falls Churt·h., VA 220..t.6 

An Equal Opportunity Employer. M/F1H. 
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252 

I deal for use as 
clock generators and timing sources 

where size, cost, performance 
and reliability are important. 

• Hybrid circuit packaging techniques provide 
excellent reliability at competitive price$. 

• Frequency range from 250KHz to 40 MHz 
• Seated height only 0.200 inches 
• Occupies only 0.815" X0.515" on PC board 
•Operated from +5 volt supply 
• TTL compatible 
• Frequency stability ±0.01 % over their 

specified operating range 
• Hermetically sealed, 100% leak tested to 

MIL-STD 883A and solvent resistant. 

BULOVAL,r 
ELECTRONIC DIVISION 

Bulova Watch Co., Inc. 
61-20 Woodside Ave. 
Woodside, N.Y. 11377 
(212) 335-6000 
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THE SEMICONDUCTOR 
MARKET IN THE U.S. 

The U.S. semiconductor industry can look forwa~d 
to enormous new business opportunities as it 
enters the 1980's. Except for a possible temporary 
slowdown during the final months of 1979 and into 
early 1980, the industry is expected to grow to new 
heights. Total shipments by U.S. companies to the 
world marketplace will move from $4.8 billion in 
1978 to over $9.5 billion in 1985. 

Frost & Sullivan has completed a 201-page report 
in the U.S. semiconductor market analyzing and 
forecasting semiconductor product and end-user 
sales through 1985 by U.S. companies to world­
wide markets. 

Price: $900.00. Send your check or we will bill 
you. For free descriptive literature, plus a detailed 
Table of Contents, contact: 

FROST & SULLIVAN 
106 Fulton Street 
New York, New York 10038 
(212) 233-1080 

I CD SALES OFFICES I 

HOME OFFICE 
V.P., MARKETING 
Ronald W. Evans 
11 Goldsmith St. 
Littleton, MA 01640 
( 617) 486-8944 

NEW ENGLAND AND 
UPSTATE NEW YORK 

CALDWELL ENTER­
PRISES, INC. 
Lindsay H. Caldwell 
129 Cedar Hill Rd. 
East Dennis, MA 02641 
(617) 385-2533 

LONG ISLAND AND 
MIDDLE ATLANTIC 
STATES 

CALDWELL ENTER­
PRISES, INC. 
Richard V. Busch 
6 Douglass Dr., R.D. #4 
Princeton, N .J. 08540 
(201) 329-2424 

SOUTHEASTERN 
STATES 

COLLINSON, HOLMES & 
ASSOC., INC. 
Newton B. Collinson, III 
Anthony C. Marmon 
4315 Cowan Rd. 
Tucker, GA 30084 
(404) 939-8391 
(800) 241-9461 

MIDWESTERN 
STATES 

Berry Conner, Jr. 
88 West Schiller St. 
Suite 2208 
Chicago, IL 60610 
(312) 266-0008 

WESTERN STATES 
AND TEXAS 

BUCKLEY/BORIS 
ASSOC., INC .. 
Terry Buckley 
Tom Boris 
22136 Clarendon St. 
Woodland Hills, CA 91367 
(213) 999-5721 
(714) 957-2552 
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The plotter size & speed you need, 
complete with microprocessor 

The CPS Digital Plotting System based controller ever your plotting needs may be, 
allows you to select t~e plotter size there's a CPS_Systen: tailored to meet 
and speed most suited for your them, at a price to fit your budget. 
specific application and combine it with a generation of alphanumeric characters, For complete information on the new 
microprocessor based plotter controller for circular buffer memory and greatly simpli- CPS Digital Plotting Systems, call or write 
optimum digital plotting - whether online or fies host computer software. The controller Houston Instrument, One Houston Square, 
remote. can either operate from a host computer or Austin, Texas 78753. (512) 837-2820. For 

Speeds for the plotters on the CPS Sys- serve as a sophisticated computer inter- rush literature requests or sales office in-
terns range from 300 to 2000 steps/second face - whichever fits your specific applica- formation, persons outside Texas call toll 
and plotting surfaces are available from tion . free 1-800-531-5205. In Europe contact 
11 " to 42" wide. High or low speed, high or low resolution, Houston Instrument, Rochesterlaan 6 8240 

The plotter controller utilizes a micropro- wide or narrow plotting surface ... what- Gistel Belgium, phone (059) 27 74 45. 
cessor to provide automatic detection and h .. 
correction of transmission errors. local aus .. an I 
*U.S. Domestic Price Only DIVISION OF BAUSCH & LOMB (j'l 
"' Registered Trademark of Houston lnstrumer instrument 
Circle Number 166 for Literature ''the graphics - recorder company'' Visit us at WESCON 



• 

How can a graphics display system save 
software development time? 

By giving you everything you need to start applications 
programming. 

The Ramtek 9400 puts you in the picture fast. We've 
already solved your graphics problems in the 9400 so you can 
get your application on line without waiting for-or spending 
money on-needless systems software development. 

The 9400 puts you in total control. Monitor the situation 
in real time. Reduce an extremely large or complex picture 
for a quick look or enlarge portions of it for a closer one 
without distorting line thickness, texture or character size. 
At the same time, the 9400 automatically displays the appro­
priate detail so the picture is always clearly understood. 

Need to interact with the picture? Our exclusive entity 
detection feature lets you identify objects that are pointed out 
on the screen. Whether a single line or a complex object, let 
the 9400 find and identify them to the host computer. 

Need high resolution or fast response? The 9400 offers a 
wide range of resolutions up to 1280 X 1024 picture elements 
in full color. System throughput of over 16,000 vectors per 
second permits multi-channel operation without sacrificing 
response time. The bright TV-like picture makes it easy to use 
in r ormal room lighting. 

. (For more information on the 9400 and Ramtek monitors 
and accessories, write: Ramtek, 2211 Lawson Lane, Santa 
Clara, CA 95050. Or call your nearest Ramtek office. . ~ 

How much can graphics do? 
' To find out more about the power of full 

color interactive graphics, request the booklet 
"SophisticatedGraphicsforControlSystems'.' 
It's Issue Number 3 of Ramtek's 
"USE OUR EXPERIENCE" Series. 

Ramtek 
Our Experience Shows. 

REGIONAL OFFICES: Santa Clara, CA (408) 988-2211 , Newport Beach, CA (714) 979-5351 , Seattle, WA (206) 838-5196, Albuquerque, NM 
(505) 884-3557, Dallas, TX (214) 422-2200, Maitland, FL (305) 645-0780, Huntsville, AL (205) 837-7000, ·chicago, IL (312) 397-2279 Cleveland 
OH ( 216) 464-4053, Washington, DC ( 301) 656-0350, Metropolitan NY ( 201) 238-2090, Boston. MA ( 617) 273-4590, The Netherlands 31' 2968 5056'. 
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