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engineering

challenge...

research...

discovery...
...it’s the world of ECM.

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 ideals for the past
twenty-five years. They've led us to our position as a
renowned leader in the research, design 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.

sProject Engineer with background in power supplies,

modulators and high power TWT’s required. Will be respon-
sible for design and development of ECM transmitters. f

*Project Engineer with analog/digital circuits and
microwave components experience.

eDigital — 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
i 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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| GUIDE TO PRODUCT INFORMATION |

Logic Analyzer Interfaces PAGE
Hewlett-Packard 258
Static Memory Testers
Reliability 304
IC Testers
Hewlett-Packard 2717
Pragmatic Designs ... 304

FUNCTION GENERATORS
AND SYNTHESIZERS

VHF Frequency Synthesizers
Syntest 325

OSCILLOSCOPES
Portable Oscilloscopes

Tektronix 24, 25
Oscilloscopes
Vu-Data 140

OTHER TEST AND
MEASUREMENT EQUIPMENT

Linear IC Test Systems
GenRad 302
SIGNAL AND CODE CONVERTERS

Hybrid V-F Converters
Teledyne Philbrick 280

OTHER PRODUCTS; SERVICES
EDP ACCESSORIES AND SUPPLIES
Magnetic Media

Verbatim 216, 217
Flexible Discs

Maxell AMOPICE ........cmaminiisosssssmissisans 212
Rolls and Tapes

Eastern Specialties 302
Alignment Tapes

Pericomp 300
Disc Pack Maintenance Units

Texwipe 300
EDUCATION
Seminars

Integrated Computer Systems ........ 288, 289

EMPLOYMENT OPPORTUNITIES
Employment Opportunities

Northrop/Def Systems ........ 336
Sundstrand 318
Xerox 316
EQUIPMENT BUYING, SELLING,
AND LEASING
Distributors
Radgo/Adgo 338

MARKET REPORTS

Market Reports
Frost & Sullivan

PRODUCTION AND ASSEMBLY EQUIPMENT
Wirewrapping Tools

338

OK Machine afid Tool auuviisissssssasssse 154
PUBLICATIONS
Books

Blacksburg Continuing Educati

Series 326

SERVICES
Transportation

Delta] Alr LINOB  .oiisiinamnrasiassmsissssssiivmives 314
SOFTWARE
Software

Computer Interface Technology ...170

Data General ... 200s 159

Microsoft . 257

Panatec ... 306
Microcomputer Software

Intel ......... 264

Mostek 266
Graphics Software

Integrated Software Systems ............... 147
Floating Point Arithmetic Software

Wintek 168
Communications Software Packages

Systems Strategies ..., 298

Software Packages
Applied Computer Services
Compilers
Gamma Technology ...
Micro Focus

327

....306
...139
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ADVERTISERS’ INDEX

Able Computer Technology 255
acde electronics ... ... . 319
Adac Eloctronics Corp. .....cwssmsismdissinsissmodibiitosmssbn 37
Advanced Electtonics Design, Inc. ... 323, 325, 327
AES Computer 274
Advanced Micro Devices 44, 45
American Magnetics Corp. ...... . 104
American Microsystems, Inc. ... 52, 53
ANIP. e 33-36
Ampex Memory Products Div. 181 287
ADDIRSOID . oo s sssmssor oot L b o5 176, 298
Anadex ... 174
Analog Devices 90
Andromeda Systems ... 114
Rahe Asbor Terminals, Inc, ...l bl L DN L 312
Associated Computer C Itants 133
Aydin Controls ... 146
Ball Computer Products Div. 110, 111
Ball Electronic Display Dive .cccoremviconcnscnscciinnicbcii i 202
Barber-Colman Co. . 337
Basler: ...c........ 304
Beehive International . .. 293
BEl Electronics, Inc. 339
Bell & Howell Co.,

6 Sl b T 108
Belting Industries Co., Inc. 305
Blacksburg Continuing Education Series 326
Bexgriar Compuler Div, ..ot vini B g o paiinmsss st 123
Burr-Brown Research Corp, ...t 190
Centronics Data Computer Corp. 19
Century Data,

a Xerox Co: ..ovence WS o o ALt AR 63
Charles River Data Systems ...........icinnndiviiv i i 249
Cherry Electrical Products 56, 57
Chrematics, Inc. ... 80, 81
cii Honeywell Bull 31
Compunetics ... 300
Computer Automation 116
Computer Interface Technology ..o 170
Computer Labs, Inc. .. 284
L . DR WU <t | RN SN S LMD 226
Conic Data Svstems . 313
Control Data Corp.,

Peripheral Products Group .ocooommeeieeees 275
C. P. Clare & Co. ......... 242
Custom Systems .. 335
L AT T T T L BSUN SR - N e 268, 269
Data General Corp. ... 92, 93
Deda /O ol 227
Datamedia Corp. ...... W
Dataproducts ... ... 84, 85
Dataram Corp. ...... .5, 221
Datarovyal Inc. ... 325
Data Specialtiés, Inc. 312
Datal Systemt Desighn, ‘Inc. ..o e R 15
Data Translation, Inc. .. 117
Datim, Ine. oo 143
Decitek,

a div. of Jamesbury Corp. 307
Delta Air Lines, Inc. . 314
Delta Data Systems Corp ..................... 297
Dellechir A ES SO TN XY . 1= xR 294
Deltron, Inc. ... Bttt A O 301
Bigital Engineering, In€. ... il o 234
Diaital Pathways, Inc. .o 245
Distributed Logic .......... 30
DR Wl Products, TRC: oo e oo s e csices 334
Dynamics Div.,

Waugh Controls Corp. 23
Eagle Magnetics .. 328
Eagle-Picher ... .. 333
Eastern Air Devices ...... 298
Eastern Specialtias Co., Inc. ..o 302
Edicational Data SYtams. ..ot s 153
Eldyne, Inc. ... 175, 177

(Continued on p 338)

ducing

LECTO-SYN

A Unique Cassette Transport with Synchronous Capstan
Speed Control from Triple |, manufacturers of PHI-DECK®
cassette transports.

= Fully Remote Controllable =Four Motor Design =Cast Chassis

Digitally Selectable Speeds over a 15 to 1 range. Excelient
speed regulation, low flutter and wow, extremely low jitter.
For Analog or Digital use.

* Low Speed Recording, High Speed Playback
* Extreme Low Speed Operation — Data Aquisition
= High Speed Operation — System Looders

= Critical Timing Operations
(405) 521-9000
. ; : TWX: 910-831-3286
Write or call for more information. -
L]

Tiiple

incorporated

4605 N. Stiles P.O. Box 18209 Okla. City, Ok 73154
CIRCLE 209 ON INQUIRY CARD

d-c servo motor...

D-C PM moto
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 Ib. 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.

Barber Colman Company

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 shere 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:

FROST & SULLIVAN
F 106 Fulton Street
s New York, New York 10038

(212) 233-1080

Gtocking

genuine DEC computer
spares —

Rang. 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

— at factory prices. We also

stock a large assortment of
COMPUTER SUPPLIES.
Call today:

(513) 752-6880. r a

3988 McMann

Electronic Memories & Magnetics Corp.,

Severe Environment Systems Co. . = 89
Electronic Processors, Inc. feagac sl BLOD)
Electronic Systems 118
EtpNs G Rawer Supplies: 22 o T Wt S ol ol gl 332
Ex-Cell-O Corp.,

RetmereDive o e A S et | S T SR 235-237
FagiAdde s ol R b e T TV L o 295
Fairchild Semiconductor Corp.,

Operations Div. ... 7-11
Elotida Daty ‘Corp;: ..o ol i wrie o GIEEagga 10 o o Vo 322
Prost & Sullivan ..o ilssinsss P o Tl nneaat B LR 338
Futursdata: Computer Corpi o ooa s o TR 105
Galileo Electro-Optics Corp. ..o 135
GNT Automatic, Inc. .. A
Sould lWes ot s oL S LR e

Grant Hardware Co.
Grayhill, Inc. ... ..
Grinnell Systems, Inc. .

GTCO
Harris Semiconductor Corp. ... s i 20, 21
Hewlett-Packard Co. ....b4, 65, 95-97, 119, 277
Elitach Ameérien, Ly . ta ot ol oo i i 58, 59
Houston Instrument,

Div. of Bausch & Lomb ... .Cover Il

lllinois Tool Works, Inc.,

Cortron Div. ...

Fastex Div.

Licon Div.. .t
Imperial Technology AR AT X el 141
Instrument Specialties Co., Inc. =283
Integral Data Systems, Inc. 90
Inteqrated Computer Systems, Inc. ... .288, 289
Intel' . Corp, oo 16, 17, 102, 103, 138, 172, 173

Intelligent Systems Corp.
Interstate Electronics ... .
C. ltoh Electronics, Inc.

KEC - Eleckonies; Ine:~ . oulimmlaiasie oyl A 0 12
KennedlyCo. o orlmma e R i Lk |
onan o o YL A B 2 B . 222
La' Vezzi: Machine: Wiarks, Tne, oo Gttt 274

Ledr(Sisglev e, . oot et Sl ol 0 8 0 e e 81,
Lexidata Corp. ...
Litronix ...

Magnetic Radiation Laboratories : .. 305
Maxell Corp. of America

MDB Systems, Inc.

Megatek Corp. ... : Cover |, 47
Memorex Corp. ... et (3
SIS S OrEY . e ... 286
MFE Corp. ... e 239
Microdits 'Corp; -0 L Ll (I T ... 279

Micro-Memory, Inec. ...

.. 266
Micro Peripherals, Inc.

i 229
..................................................................... - 287

Micropolis Corp.
MicrosoHt™ . . .. 257
Microswitch,

a div. of Honeywell sinmosan o ... 101
Midwest Components, Inc. .. 328

Millennium Systems, Inc.
Minicomputer Technology 122
Modular Computer Systems, Inc. 315
Mohawk Data Sciences, Inc. ... 285
Monolithic Systems Corp.

107

247
Mostek .ot C o 145
Motorola Display Systems, Inc. 251
NEC Information Systems, Inc. ... 39

NEC Microcomputers, Inc. 121
Nichicon America ... im0
NJE Corp. .......... 178
Northrep Corpual oo o oh 33

Outside Ohio:

Cincinnati, Ohio 45245
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Okidata Corp. 4
OK Machine & Tool Corp. 112
Opto 22 180
Panatec, Inc. 306
PerCom Data Co. 83
Pericomp Corp. 300
Perkin-Elmer Corp.,

Computer Systems Div. 164, 165

Terminals Div. 48, 49
Permag Corp. 302
PerSci, Inc. 127
Pertec Computer Corp.,

Microsystems Div. 281

Peripherals Div. 263
Polaroid Corp. 262
Power One, Inc. ... 50
Printronix 261
Process Computer Systems, Inc. .. 166
Pushpa International 230, 329
Qantex,

Div. of North Atlantic Industries 265
Quentin Research, Inc. 158
Radgo Div.,

Adgo, Inc. 338
Ramtek Corp. Cover IV
Raymond Engineering Corp. 271
Relational Memory Systems, Inc. 310
Research, Inc. 273
Robinson-Nugent, Inc. 136, 137
Rockwell International 201
Rolm Corp. 179
Sanders Associates, Inc. 71
SD Systems 55
Sealectro Corp. 169
Shugart Assoc. 72,73
Signetics Corp. 240, 24|
Siemens Corp. 79
Silonics,

Subsidiary of System Industries 87
Soroc Technology 149
Sperry-Univac Mini-Computer Operations _.............cccccee.e. 128, 129

Spectra-Strip, Inc.

42, 62, 109, 215, 304, 330

Standard Memories 291
Standard Microsystems Corp. 163
Step Engineering 309
Storage Technology 40, 41
Sundstrand Corp. 318
Sunrise Electronics ... 340
Sweda International,

OEM Products Div. 314
Synertek, Inc. 28, 29, 253
Systems Research Labs 9
T & B Ansley Corp. 155
Tally Corp. 2, 290
Tarbell Electronics 339
T-Bar, Inc. 308
Techtran 327
Tektronix, Inc. 24, 25, 130, 232, 233
Telcon Industries, Inc. 317
Teleray 273
Triple |, Inc. 337
Tropell, Inc. 231
Ultra-Violet Products, Inc. 301
Verbatim Corp. 216
Yersatec,

A Xerox Co. 303
Xerox Corp.,

Reprographic Technology Group 316
Xylogics, Inc. 69
Zenith Radio Corp.,

CRT Display Engineering Div. 299
Zilog, Inc. 224, 225

THE INCREDIBLE BEI
DIVIDED CIRCLE MACHINE

FOR THE ULTIMATE IN|ENCODER ACCURACY

BE| accuracy begins at our code : disk gen-
erating device. The BEI Divided 4 Circle Ma-
chine presently attains pattern tion 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 e
Linear and nonlinear codes » Reference amps compensate for
variations in temperature and supply voltage e Dual readout
stations of Optical Resolver™ Series cancel effects of bearing
eccentricity and shaft loading.

BEI Electronics, Inc.

Digital Industrial
Products Encoder
Division x Divison
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
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Tarbell

Floppyv Disc Interface
Designed for Hobbyists and
Systems 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 Pertec Computer Corp.

/ 950 DOVLEN PLACE, SUITEB
CARSON, CA 90746
(213) 538-4251 ¢ (213) 538-2254
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SALES OFFICES

A e

" THE SMARTAPPROACHTO ~~ = \
PROM PROGRAMM"“G
The unique, universal PROM programming system with a smart approach to:

. PROGRAMMING — Smarty programs all types of PROMs, FPLA's PALs and FPLAs.
i - Gang programs up to 240 Fuseable Link PROMs and EPROMs.

- SIMPLICITY — No interchangeable personality modules are required.
SIMULATION  — Smarty comes with a built-in PROM simulator as a standard feature.
EDITING — 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.

INTERFACE — 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 @ (213) 914-1926

CIRCLE 214 ON INQUIRY CARD

~ This unit is one of the few punches specifically designed for Mylar® tapes —
proven reliable by many numerical control users.
= W 19"):10":( 5" (477 x 246 x 122mm) * Punching speed 50 Cps or 75 Cps |

Quiet * RS 232 serial interface available
mwm (MTBE = 10 million

die m = 150 million) Call today for complete specs.
See us at the NCC Show, Booth 2004

s GNT AUTOMATIC INC.

| 1560 Trapelo Road, Waltham, MA 02154 (617) 890-3305 Telex: 923318

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.J. 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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Plotting System CPS11

Digital plotter and
microprocessor based controller

combine toprovide
high performance
plotting

The C@MPLZT® 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 greatly 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 $5,390call 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.

HOUSToN
mnstrrument

“the graphics - recorder company’’

DIVISION OF BAUSCHG LOMB @

* U.S. Domestic Price Only
® Registered Trademark of Houston Instrument

CIRCLE 216 ON INQUIRY CARD



Tt

Ramtek Colorgraphics

cover

When you need a color
graphics terminal that's
exactly right for the job
you're doing, call Ramtek.
Only Ramtek covers the
spectrum in price, per-
formance, options and
resolution.

Used singly or in com-
‘bination, every model in
Ramtek's Colorgraphics
Terminal family delivers all
the “extras” that only color
makes possible. Extra
information. Extra clarity.
Extra operator efficiency.
They work harder for you in
every application.

Going from monochrome
or black and white to color-
graphics? With Ramtek,
interfacing is simple. Your
terminal will be on line in
no time. And Colorgraphics
terminals are stand-alone
units that let you develop

Ramtek

the spectrum.

costly €PU overhead.

The programming lan-
guage is so uncomplicated
with Ramtek’s unique
instruction set that you can
be displaying your first
colorgraphics within half-
an-hour. Optional RAM
memory, programmable in
BASIC or PASCAL,
joysticks, and'graphic
tablets give you added
flexibility.

Like to know more? Just
call your nearest Ramtek
office. Or, write: Ramtek,
585 N. Mary Ave., Sunny-
vale, CA 94086.

The complete terminal
family is ready to plug in.
The 6110, our lowest-priced
true colorgraphicsterminal.
The 6200A, more capabili-
ties per dollar than any
comparable terminal. The
6310, the highest resolution

-
your color software without Our Expenencc Shows. raster color terminal made.
REGIONAL OFFICES: Sunnyvale, California (408) 735-8400 e Newport Beach, California (714) 979-5351
Dallas, Texas’(214) 422-2200 « Maitland, Florida (305) 645-0780 * Huntsville, Alabama (205) 8377000
Chicago, Illinois (312) 956-8265 e Cleveland, Ohio (216) 464-4053 e Washington, D C (301) 656-0350
Metropolitan N.Y (201) 238-2090 e Boston, Massachusetts (617) 862-7720 e West Germany (0611) 771070 |
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