
































































































































































































































































































































































































































































































































































































































































































Microprocessor Families PAGE 
Falrchlld Semiconductor Products ........ 7-9 
Texas Instruments ...................................... 258 
Zllog/Exxon ... .. ....... ... ......... ......... ....... 224, 225 

Development Systems 
Conic Data Systems/Loral ............. ....... .. 313 
Step Engineering ......................... ............... 309 

Development Systems 
Digital Products ....... .... .......................... ... 264 
Futuredata ..........................•.. ............... 105, 250 
Tektronix ... ..................... ......... ......... .... 232, 233 

Micro Emulators 
Applied Microsystems .... ................... ... ..... . 300 

In-Circuit Emulators 
Relational Memory Systems .......•............ 310 

Micro Analyzers 
Mlllenlum Systems ... ... ..... ..... ........ .. .. 106, 107 
Motorola Microsystem .. ... .......................•... 250 

Microcomputer Analyzers 
Eldyne .............................. .......... ...... ...... 175, 177 

Microprocessor Analyzers 
AQ Systems ...... .. ....... ............................... .. 258 

Microcomputer Software 
Intel ....... ............................ .................. ....... .. 264 
Mostek ........ ..... ....... .. ............. ........ ...... ... ........ 266 

MINICOMPUTERS; SMALL- ANb 
MEDIUM-SCALE COMPUTERS 

Computers 
Data General ............................... ... ...... 92, 93 

Computer Systems 
National CSS ....... ... .. ..... ........... ... ... ...... ........ 162 

Minicomputers 
Ampex Memory Products .... ..... .............•. 151 
Computer Automation ..... ................. .. .. .... 116 
Sperry-Univac Minicomputer .. .......... 128, 129 

Militarized Minicomputers 
Rolm ............................................ .... .... 179, 296 

Minicomputer Systems 
Perkin-Elmer/Computer Systems .... 164, 165 

Medium Scale Computers 
Modular Computer Systems ..................•. 315 

Technical Computers 
Hewlett-Packard .... ..... ..... ........ .... ............ 95-97 

OTHER CLASSES OF DIGITAL 
COMPUTER SYSTEMS 

Laboratory Computer Sysiems 
Tennecomp Systems ................ .............. .... 298 

DATA COMMUNICATIONS EQUIPMENT 
COMMUNICATIONS COUPLERS 

Acoustic Couplers 
Digicom Data Products ...... .............. ........ 310 
Racal/Vadic .......... .. ... ..... .. ............................ 160 

COMMUNICATIONS MULTIPLEXERS 

Multiplexers 
Able Computer Technology ............ 150, 255 
Custom Systems .. .. .. .......................... .... .. .... 335 
Telcon Industries ...... .................................. 317 

COMMUNICATIONS SYSTEMS 
Terminal Controller/ Data Concentrators 

Mlcroform Data Systems .. ..... .... ................ . 318 

Communications Processors 
Digital Communications ... .... ..................... 167 

Statistical Network Processors 
Prentice .... .... ..................... .. .. ................... .. .. 162 

COMMUNICATIONS TERMINALS 

Disc Recorders 
Techtran Industries .. .............. .. .................. 327 

DATA TRANSMISSION EQUIPMENT 

Fiber Optic Data Links 
Aug at ... ................... .. ................. .. .. .. ........ ....... 316 
Cansler Communications .... .................... .. 152 
Gallleo Electro-Optics ..... ........................ . 135 

MODEMS; DATA SETS 

Portable Acoustic Modems 
Datec ...... .... .... ....... .... ..... .. .... ... ....................... 312 

DATA ACQUISITION' AND 
CONTROL 'EQUIPMENT 

A-D AND D-A CONVERTERS 
D-A Converter ICs 

Burr-Brown ... ..... .. ................ .................. 190, 284 
Date I Systems ........ ...... ............. ............. .... 278 

ANGLE AND POSITION ENCODERS 

Encoders 
BEi Electronics ........... .....................•..... .... 339 

PAGE 
Modular Optical Encoders 

Electro-Craft ...............•.•...............•.•...... .....• 301 

DATA TRANSFER AND 
INTERFACE EQUIPMENT 

Analog I /O Boards 
ADAC ................. ....... ...... .......................... 37, 302 
Analog Devices .. ...................................... .... 90 
Data Translation ...... .................................... 117 

110 Modules 
Opto 22 ............ ............................................ 180 

Analog Input Systems 
Data Translation ........................................ 301 

Instrument Interfaces 
Lecroy Research Systems California .... 310 

MONITORING AND CONTROL EQUIPMENT 

Programmable Controllers 
Control Technology .... ................................ 296 

Stepper Controllers 
Duane Elms Associates .......... .................. 301 

TEST AND MEASUREMENT 
EQUIPMENT; INSTRUMENTATION 

COUNTERS; TIMERS PAGE 
Timer/Calendar Units 

Digital Pathways ...... ........ .......... .... ............. . 245 

DATA GENERATORS 

Programmable Pulse Generators 
Tri-Phenix Electronics .......... .................. .... 306 

DIGITAL EQUIPMENT TESTERS 

Micro Analyzers 
Mlllenlum Systems ... .... .................... 106, 107 
Motorola Microsystems ......... .. ... ............. 250 

Microcomputer Analyzers 
El dyne ......................... ........... .............. 175, 177 

Microprocessor Analyzers 
AQ Systems ...... ... .. ...... ................. .............. 258 

Logic Analyzers 
Philips Test and Measuring 

Instruments ........... . . ... .. .. ................. .. . 147 
Tektronix ....... .... .... ................ ... ................ .. . 130 

&. . & "' • ... I . 
Plug The Communicator Into your Datapttner .··· .. 

for commugfcatlon , , ;;PR to 
eight channels asynchronous communications on ope 15" 
x 15" board • Jumper*selectable formats and baud rates, 
110 to 19,200 • RS-232 or current loop • Modem cQ11trol 
with automatic answering • Full Data General software 
compatibility • One year warranty • 30 day delivery • 
Service and support. 
We've built our reputation on quality and service. 
See us for all your Data General controller needs. 
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engineering 

challenge •.. 
research ... 

discoverv ... 
... it's the world of E'tM. 

It's our world here at Northrop Defense Systems Division. 
And it's a world to which you should aspire. 
If you 're intrigued and inspired by the new, the innovative, 
the state-of-the-art...you'll want to know that we at Nor­
throp have committed ourselves to these idea ls for the past 
twenty-five years. They 've led us to our position as a 
renowned leader in the research , des ign and manufacture 
of sophisticated electronic countermeasure (ECM} 
systems. 
By maintaining an environment that encourages creative 
freedom, coupled with our consistent procurement of long· 
term contracts and outstanding financial compensation -
we 've succeeded in building one of the finest engineering 
teams in the world. 
But we need YOU. If you 're trained and experienced in one 
of the following areas, investigate the potential at Nor· 
throp : 

PRODUCT DESIGN 
•5-10 years experience in electronics and elec­
tromechanical high density packaging of military support 
equipment. Knowledge of investment casting and metal 
fabrication method processes. 
•RF design and analysis. Octave bandwidth MIC and strip­
line components . ECM TWT and equipment experience, 
plus familiarity with MIL-STD-38510 and 5400E requirements. 

•Project Engineer with background in power supplies, 
modulators and high power TWT's required. Will be respon­
sible for design and development of ECM transmitters. 

•Project Engineer with analog/digital circuits and 
microwave components experience. 
•Digital Experience in design engineering for 
digital/analog controlled hardware necessary. Understand­
ing of high voltage design and microwave circuitry desirable. 

SYSTEMS 
SENIOR ENGINEERS 
MSEE and a minimum of 3 years experience in hardwate or 
systems design and good written communications skills 
required. Microwave background necessary. 

PROJECT ENGINEERS 
A minimum of 5 years experience in EW hardware ,soft­
ware, systems design and analysis (active and/or passive), 
necessary. Microwave experience required. 

ENGINEERS 
Experience in active and passive electronic warfare 
systems and strong software and/or hardware background 

' necessary. 
We offer outstanding compensation 
packages including complete benefits, 
unlimited growth potential and the op­
portunity to combine the career of a 
lifetime with off-hours enjoyment in 
Chicago, one of the most exciting, 
culturally alive and highly liveable areas 
In the nation. For further information, 
please forward your resume stating 
salary history and requirements, in con­
fidence, to: 

Employment Manager, Dept. CD579 
NORTHROP CORPORATION 

Defense Systems Division 
600 Hicks Road 

Rolling Meadows, IL 60008 

an equal opportunity employer m/f 
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ELECTO-SYN 

d-c servo motor ... 

D-C PM motor 
features integral 
16-pole brushless 
A-C tachometer for 
precise voltage/speed 
control. Typical tach voltage is 
2V RMS/1000 RPM. Self-aligning sintered 
bearings will withstand 2 lb. side loading. 
This lightweight, compact (1-1/4 in. dia. x 2 in.) 
motor is ideal for driving tape decks, digital 
cassettes, floppy disks, printers, X-Y plotters, 
copiers, business machines, etc. 

fJDJ ~-..:..~;...--.,, 

Barber-Colman Campant1 
MOTOR DIVISION 
Dept. Q, 14048 Rock St., Rockford, IL 61101 
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OPTOELECTRONIC 
DEVICES IN THE U.S. 

Shipments of major types of optoelectronic devices by 
U.S. suppliers to the world markets will reach $800 
million by 1985 - more than double the figure forecast 
for 1978. The increasing usage of electronic digital tech­
nology in consumer products and industrial equipment 
has created new business for suppliers of optoelectron­
ic devices. 

Companies seeking a major shc;;re of the growth mar­
kets , however, will find as many risks and uncertainties 
as there are spectacular opportunities. 

Frost & Sullivan has completed a 160-page report ana­
lyzing and forecasting by type of product, sales of opto­
electronic devices through 1985 by U.S. companies to 
worldwide markets. To substantiate end-use products, 
separate forecasts have been selectively made for end­
use markets such as digital watches, calculators and 
fiber optic communication systems. 

Price: $775. Send your check or we will bill you. For free 
descriptive literature, plus a detailed Table of Contents, 
contact: 

Stocking 

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

genuine DEC computer 
spares 
• • • 

call 
Radgo. Radgo is stocked and staffed to help 
you with your requirements for most general pur­
pose K&M series and many computer spare modules 
manufactured by Digital Equipment Corporation 

sto:~ ~~!;; i:s~~:t a:rodlo COMPlITER SUPPLIES. 

Call today: a 
(513) 752-6880. (I 
Outside Ohio: 

(800) 543-1986 Cincinna~~~i!:,c:!~: 
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Xerox Corp., 
Reprogrophic Technology Group·················--························-·---·· 316 

Xylogics, Inc. ··-----------··---··-------··········--·--··················--···--·----··--··--······-· 69 

Zenith Radio Corp., 
CRT Disploy Engineering Div. ··-·······-··························-····---··-···--· 299 
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THE INCREDIBLE BEi 
DIVIDED CIRCLE MACHINE 
FOR THE ULTIMATE IN\ENCODER ACCURACY 

BEi accuracy begins at our code disk gen-
erating device. The BEi Divided Circle Ma· 
chine presently attains pattern section centerline 
to centerline absolute position accuracy of better than 0.3 
second of arc! BEi 's commitment to accuracy Is evident In 
every aspect of encoder design . Check these features from 
our absolute position series: Non-ambiguous code formats • 
Linear and nonlinear codes• Reference amps compensate for 
variations In temperature and supply voltage • Dual readout 
stations of Optical Resolver™ Serles cancel effects of bearing 
eccentricity and shaft loading. 

BEi Electronics. Inc. 

o;,;,., [I ~ ~ [Ml '"'"'";., Products t Encoder 
Division I Di~ison 

Little Rock, Arkansas Goleta , California 

Exclusive manufacturers of the BALDWIN® encoder 
1101 McAlmont Street Little Rock, AR 72203 

(501) 372-7351 TWX 910-722-7384 

CIRCLE 212 ON IN9UIRY CARD 

Tarbell 
Floppy Disc lntedace 
Designed for Hobbyists and 

Syst ms Developers 

• Plugs directly into your IMSAI or ALTAIR' and handles up 
to 4 standard single drives In daisy-chain . 

• Operates at standard 250K bits per second on normal disc 
format capacity of 243K bytes. 

• Works with modified CP/ M Operating System and BASIC-E 
Compiler. 

• Hardware Includes 4 extra IC slots, built-In phantom boot-
strap and on-board crystal clock. Uses WD 1771 LSI Chip. 

• 6-month warranty and extensive documentation. 
• PRICE: Kit $190 ..... . . .. .. ...... . . . Assembled $265 
"ALTAIR is a trademark/tradename of Pertee Computer Corp. 

950 DOVLEN PLACE . SUITE B 
CARSON , CA 90746 
(213) 538-4251. (213) 538-2254 
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THE SMART APPROACH TO 

PROM PROGRAMMING 
The unique. universal PROM programming system with a smart approach to: 

PROGRAMMING - Smarty programs all types of PROMs. FPL.A's PALs and FPL.As. 
Gang programs up to 240 Fuseable Link PROMs and EPROMs. 

SIMPUCJTY - No interchangeable personality modules are required. 

SIMULATION - Smarty comes with a built-In PROM simulator as a standard feature. 

EDmNG - Smarty gives you 14 editing commands. Other systems offer only 
three or four. 

DATA STORAGE - You can order an optional, built-In Micro Cassette Data Storage 
unit. 

INnRFACE - Smarty is equipped with built-In PPTR Interface, parallel bus. 
RS232C, and current loop with 14 switch-selectable baud rates. 

And Smarty costs less than any other universal PROM programming system. 

SUNRISE ELECTRONICS 
307-H South Vermont Ave .. Glendora. CA 91740(213) 963-8775 e (213) 914-1926 

CIRCLE 214 ON IN9UIRY CARD 

The GNT 3601 la the only tape punch station 
with a µ.-processor-baaed Interface. And It's 

the smallest, quietest, most-reliable tape 
punch available. 

This unit is one of the few punches specifically designed for Mylar1111 tapes -
proven reliable by many numerical control users. 

• Small: 19" x 10" x 5" (477 x 246 x 122mm) • Punching speed 50 Cps or 75 Cps 
• Quiet • RS 232 serial interface available 
• Reliable: (MTBE = 10 million 

die block = 150 million) Call today for complete specs. 

ii!GNT AifTOMAT1c INC. 
1560 Trapelo Road, Waltham, MA 02154 (617) 890-3305 Telex: 923318 
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SALES OFFICES 

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., 
P.D. #4 
Princeton, N. T. 08540 
( 201) 329-2424 

SOUTHEASTERN 
STATES 

COLLINSON & CO., INC. 
Newton B. Collinson, III 
Anthony C. Marmon 
4419 Cowan Rd., Suite 302 
Tucker, GA 30084 
( 404) 939-8391 

MIDWESTERN 
STATES 

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

WESTERN 
STATES 

BUCKLEY/ BORIS 
ASSOC., INC. 
Terry Buckley 
Tom Boris 
John Sabo 
912 South Barrington Ave. 
Suite 202 
Los Angeles, CA 90049 
( 213) 826-4621 
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Digital plotter and 
microprocessor based controller 
combine tovravide 
high performance 
plotting 
The cy!MPL,¢r® CPS-11 is a plotter and plotter 
controller designed to meet your plotting ap­
plications ... whether on line or remote. 

The field proven plotter incorporated in the 
CPS-11 gives you the highest resolution of 
any 11 " digital plotter on the market today-
4 switch selectable step sizes (in English or 
Metric) ranging from 200 to 1000 incre­
ments/inch. The pen moves at a remarkable 
rate of 4000 steps per second (240,000 steps 
per minute). The flat plotting surface and Z 
fold paper let you see what you 're plotting 
while it's being plotted. 

The plotter controller utilizes a microprocessor 
to provide automatic detection and cor· 
rection of transmission errors, local genera· 
tion of alphanumeric characters, circular 
buffer memory, and gr.eatly simplified host 
computer software. The controller can either 
operate the plotter remotely from a host 
computer or serve as a sophisticated compu· 
ter interface · whichever fits your specific ap­
plication. 

For complete information on how the CPS· 11 
can upgrade your plotting capabilities for 
only $5 , 390~call or write Houston Instrument, 
One Houston Square, Austin, Texas 78753. 
(512) 837-2620. For rush literature requests or 
sales office information, persons outside 
Texas call toll free 1-800-531-5205. In Europe 
contact Houston Instrument, Rochesterlaan 6 
8240 Gistel Belgium, phone (059) 27 74 45. 
Visit us at the NCC, Booth 2232. 

llaust:an I OF. •AUSCH&LDM• Q 1nsTrument . DIVISION ~ 
"the graphics - recorder company" 

• U.S. Domestic Price Only 
® Registered Trademark o f Houston Ins trumen t 
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