










































































































































































































































































































































































































































































































BADGE READERS PAGE 
Badge Readers 

Sealectro/Programmlng Devices ...... ...... 165 

COMPUTER PERIPHERALs-GENERAL 

Microcomputer Peripherals 
Pertee Computer/Computer Systems .... 160 

DATA TERMINALS 
(See also Graphic Equipment) 

Printer Terminals 
Siemens/OEM 'Data Products ............... .... . 89 

Bidirectional Teleprinters 
Carterlone ...................................................... 214 

CRT Display Terminals 
Ann Arbor Terminals ....... .... ....................... 244 
Datamedia ..... ... ... .... ...... ..... .. .......................... 205 
Delta Data Systems ................. .. ........... .. .... 243 
EECO ..... ........... .......... .... .... ..................... .... ... 204 
Hewlett-Packard ... .......... ... ...... ................ 72, 73 
I nloton . ...... ........... .... ....................... .. ........... 237 
Lear Siegler ........... .. ..... ..... ................. 157, 235 
Tymshare .... .... ....... ..... ........ .. ..... .................... 220 
Zentec ....... ..... .... ............................................ 131 

Display Terminal Controllers 
National Semiconductor .. .. .......... .............. 216 

Word Processing Terminals 
Documation .. ............... ... ................................ 41 

Remote Batch Terminal Emulators 
Winterhalter & Associ ates .... ... .........• .. ..... 164 

DISPLAY EQUIPMENT 
(See also Data Terminals 
and Graphic Equipment) 
Line Displays 

IEE/ Industrial Elecetronic 
Engineers ........ ... .... ............. ....... .... ... 198, 214 

CRT Disp lay Monitors 
Audiotronlcs/Video Display ...................... 181 
Ball/Electronic Display .............................. 179 
C. ltoh Electronics ...... .. ...... ................... .. ..... 206 
Motorola Display Systems ........ .. ..... .. ....... 197 
Sanyo/Communications Products .............. 135 
Zenith Radio ...... .. .... .. ..... .........•.............•....... 207 

r 
1 

Lots of ma nufacturers offer vani lla 
termina ls that meet their specifications. 
And, in lots of applications, that may be 
all you need. But, if you're a design en­
gineer with a ta ilored system in mind, 
why sacrifice it to comp ly with your 
CRTs limitatio ns? Yo u do have an al­
ternative. Ann Arbor se ll s user-defineable 
terminals. 

We take a standard CRT design (ours 
or one of the vanilla manufacturer's}, 
and add the extra function keys you 
want ... delete the features you don't 
use ... vary th e display configura-
tion . . . customize the character set ... 
match the packaging to your user's en-

GRAPHIC EQUIPMENT 

Graphic Display Termina ls 

PAGE 

lmlac ....... .... .. .... .. .. .. ... ...................................... 139 

Graphic Display Systems 
Lexi data ... ...... ......... .. ... .............. ..... ........ .... .. .. 226 

Graphic Plasma Display Equipment 
Interstate Electronics .... ...•... .... .......... ..... .. 123 

Color Graphic Display Equipment 
Ramtek .. ... ... .. .... ... ... .. ... ... .......... .... .. .. .... Cover IV 

Color Graphic Display Systems 
Gen isco Computers .... ................................ 190 
•Grinnell Systems .. .......... .. ... ................... .. .... 45 

Graphic Subsystems 
Dlgltal Engineering ......... ............................. 202 
Smoke Signal Broadcasting ..... .. ... ...... .... 220 

Graphic Display Encoding Systems 
Lenco / Electronlcs ....................... ............. .. .. 200 

Digitizers 
GTCO ... ........ ....... .. ... .. ... ................................. 204 

INTERFACE EQUIPMENT; CONTROLLERS 

Disc and Tape Controllers 
Dataram ... ........ ... ... ....... .......... .... ......... ..... ...... 5 

Disc Controllers 
Minicomputer Technology ...... .....•....... ..... 153 
Xyloglcs ... ............. ....... ... ................................ 214 

Flexible Uisc Drive Controllers 
Siemens ...... .. .......................... .. ...................... 196 

Display Terminal Controllers 
National Semiconductor ... ................. ........ 216 

Interlace Boards 
MOB Systems .... ....................... ................... 91 

instrument Interlaces 
John Fluke Mfg ............. .. ........... .................. 194 

KEYBOARD EQUIPMENT 

Keyboards and Switches 
Micro Switch/Honeywell ................. .. ..... 56, 57 

Encoded Keyboards 
Maxi-Switch ........ ... ..... .................................. 192 

When An 
Off-The-Shelf 
Display Terminal 
Just Won't Do ... 

... CALL ANN ARBOR! 

vironment. In short, we fit our terminal 
to your systems design . 

All at a surprisingly low cost to you! 

So if you' re in the marke t for CRT 
displays, and vani lla isn't your favorite 
fla vor, contact us at 6107 Jackson Road , 
Ann Arbor MI 48 103 . Tel: 313-769-
0926 or TWX: 8 10-223-6033. 

RnnRRBOR 
l"EF<l'V11NA.LS, INC: 
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PRINTER/PLOTTERS 

Plotters and Printer/Plotters 
Houston Instrument/ 

PAGE 

Bausch & Lomb .. ..... ........... ..... ..... Cover 111 

Electrostatic Printer/ Plotters 
Versatec/Xerox .................................... 204, 215 

Ticket Printer/ Plotters 
Practical Automation .... ... .. .. .... ................... 194 

Thermal Printer Graphics Options 
Dataproducts ... ......... ... ... .... ...................... .... 224 

PRINTING EQUIPMENT 

Printers 
Centronics Data Computer ......... .. ........... 15 
Dataroyal ............................. ....... ......... ........ ... 241 
General Etectric/Termlnet ........ ,. ................ 133 
Integral Data Systems .... ... .. ...... ..... .. .. ... ..... 155 
Micro Peripherals ....... ... .. ........ ... ............ .. ... 230 
NEC Information Systems .......................... 43 
Printronix ................................... ..................... 229 
Tally ................. .. ........ ..... .................... .. ..... ..... 2 

Forms Printers 
Teletype ............................. ..... ..... ..... .............. 219 

BO-Co lumn Printers 
Axiom ... ..... ..... ................ ...... ... ................. ....... 196 
C. ltoh Electronics ................................... . 245 

Hard Copy Printers 
Axiom .......... ...... .... .... ... ....... .......................... .. 190 
Dunn Instruments .. .......... .... ...... .................. 171 

Dig ital Printers 
C. ltoh Electronics ................................... ... 194 

Print Mechanisms 
Burroughs OEM Marketing .... ..... .... .. ......... 217 
Data Machines International ... .... ............. 208 

Dot Matrix Impact Printheads 
LRC ........ .................................... ........ .. .......... 192 

PUNCHED TAPE EQUIPMENT 

Punched Tape Equipment 
Sweda International ... ................................. 13 

Tape Punch/Readers 
Chalco Engineering ........... ............. ..... ...... ... 178 

COMPUTERS AND 
COMPUTER SYSTEMS 

CALCULATORS 
Personal Calculating Systems 

Hewlett-Packard /Corvallis .................. .. ..... . 188 

COMPUTER AUXILIARY UNITS 

Program Loaders 
Electronic Processors .. ... .... .. .... ................. 174 

Arithmetic Processing Units 
Eagle Signal Industrial Systems .............. 202 

GRAPHICS PROCESSORS 

Graphics Processors 
Comtal ... ..... .................................................... 161 
Magnavox Olsplay Systems ....... ................. 10 
Megatek ... ......... .. ... ..... .......................... Cover II 

MICROCOMPUTERS AND 
MICROPROCESSORS 

Computing Elements 
Functional Automation .................... .. ........ 200 

Microprocessor Family 
Advanced Micro Devices ............ .... 102, 103 

Microcomputers 
Adaptive Science ........................... ...... ...... . 152 
Advanced Micro Oevlces ..... .. ......... 158, 159 
Computer Design Consultants .................. 160 
Electronic Control Technology ... ............. 238 
Monolithic Systems .... ......... .. .... ................. 156 
North Star Computers .... ..... ..... ...... ............ 177 
Ohio Scientific ... .......... .. ............................... 150 

Home Computer Systems 
Texas Instruments/Consumer 

Relations ... .. ............... .. ..... .... ..................... 160 
Micro Development Systems 

GenRad/Futuredata ............ .......................... 61 
Intel ................................. ..... ..... ......... .. .... .... .. 150 

Programming Stations 
Plantronlcs /Zehntel .................................... 202 

Microprocessor Software 
Microsoft .. .. ... .... ........... ............. ..................... 166 
Wintek ... .... ..... ........ ..... .. .. .. ...... .. .... ....... .. ...... .. 166 

Microcomputer Software 
Zllog ...... .. ...... , ... ..... ........ ....... .... .. .................. 166 

MINICOMPUTERS; SMALL- AND 
MEDIUM-SCALE COMPUTERS 
Computers 

Hewlett-Packard ..... .............. ........ ........... 16, 17 
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C.Itohs Model 8300 
printer looks superb . 

• 

It works 
. toh offers you the perfect 

OEM printer for general purpose 
computers, communication terminals, 

data loggers and micro computers: 
the Model 8300. This quiet and low-cost unit 

features a straightforward, reliable design 
and a continuous-duty 7-wire head with a 

life expectancy of 100 million characters. 

even 
better. 

Designed with a 7-bit parallel interface, 
the 80-column, dot matrix Model 8300 prints bi-directionally at 
125 CPS. Its sprocket paper feed mechanism accepts multi-ply 

pin-feed paper in any width from 4.5" to 9.5"; paper can be 
loaded from the bottom or rear; and print line position is readily 

adjustable. The Model 8300 works even better than it looks. 
Would you expect anything less from C. Itoh? 

C. Itoh means excellence in printers. 

Write today for detailed specifications. 

~ C. ltoh Electronics, Inc. 
5301 Beethoven Street, Los Angeles, CA 90066 
Call: (213) 390-7778 • Telex: WU 65-2451 
East Coast 
280 Park Avenue, New York, NY 10017 
Call: (212) 682-0420 • Telex: WU 12-5059 

C. Itoh Electronics is part of the 119-year-old C. Jtoh & Co., Ltd., world-wide trading organiza tion. 
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GUICE TC PRCCJUCT INFCRMATICN 

PAGE 
Ruggedized Computers 

EMM SESCO/Electronic Memories 
& Magnetics ................ ... ... .... .... ............... . 145 

Minicomputers 
Computer Automation ............................ 24, 25 
Systems Engineering Laboratories .......... 23 

Minicomputer Systems 
Sperry Univac ........................................ .. 84, 85 

DATA COMMUNICATIONS EQUIPMENT 
COMMUNICATIONS INTERFACES 

Communications Converters 
Air Land Systems ...................................... 77 

COMMUNICATIONS MULTIPLEXERS 
Communications Mult iplexers 

Paradyne ...... ...... .... ......... .............. .. .... .. .. .. ..... 192 
Telcon Industries .................................... 76 

Statistical Multiplexers 
Digital Communications Associates ...... 224 

COMMUNICATIONS SYSTEMS 

Communications Controllers 
Able Computer Technology ...................... 221 
Giltronlx ........................................................ 196 

COMMUNICATIONS TERMINALS 

Commun ications Terminals 
Columbia Data Products .............. .. ............ 240 
Techtran Industries ......... ........................... 198 

Cassette Terminals 
Raymond Engineering .. .................. ............ 191 

DATA COMMUNICATIONS TEST EQUIPMENT 

Error Rate Testers 
International 'Data Sciences .................... 228 

Automat ic Line Test Sets 
Halcyon .. .. .... .................................................. 214 

Test Message Generators 
Multiplex Communications ............ .... ........ 208 

Easier 
maintenance 

Two reel motors and 
a disc encoder are 

the only moving parts -
fewer servicing 

problems, less spare­
parts storage and 
lower maintenance 

cost. 

MODEMS; DATA SETS 

Modem Modules 

PAGE 

Rockwell lnternatlonal/Mlcroelectronlc 
Devices ........................................................ 201 

Data Modems 
Data Control Systems ..... .. ..................... .... 218 
Racal-Vadlc ............ .. ............................. ......... 208 

Fiber Opti c Modems 
Verslt ron .... ............... ... ...... .. ............. ..... .... .... 230 

DATA ACQUISITION AND 
CONTROL EQUIPMENT 

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

Analog Devices ... .... .................... ........... ...... 180 
Burr-Brown Research .................... .. .... ........ 180 
TRW LS I Products ................. ..... ................ 200 

DATA TRANSFER AND 
INTERFACE EQUIPMENT 

1/ 0 Modules 
Motorola Semiconductor Products ........ 228 
Opto 22 ...... .. ........ .. .. .. ................................... . 79 
San Diego Instrument Laboratory .......... 202 

Analog I / 0 Systems 
adac ... ............ .......... .......... .............. ..... .......... 189 
Analog Devices ............................................ 160 

1/ 0 Interfaces 
Computer Products .... .... ... ... .. .. .. .. .. ............ .. 162 
Uig i tal Equ ipment .. ...................................... 194 
Vector Graphic ............................................ 220 

Instrument Interfaces 
John Fluke Mfg ............................................ 194 

S-D AND D-S CONVERTERS 

S-D Converters 
Analog Devices ............ .......... .. ....... ....... ...... 226 
Control Sciences ..... .. ................................. 192 
Natel Engineering ................................. ....... 218 

Wide-range 
compatibility 

The MT-2 is totally 
compatible with ISO, 
ANSI, JIS and ECMA 

phase encoding 

Easy 
microprocessor 

interface 

standards. 

Maximum 
reliability 

Soft error rate is 
better than 1 bit in 
1 O• bits. MTBF is 

10,000 hours, while 
tape life is an 

outstanding 1000 
passes. 

The MT-2 is available 
with an optional 

interface developed 
by TEAC especially 
for this unit. It lets 

you connect the MT-2 
to the bus lines of 

8080, 6800 and Z-80 
or equivalent 

microprocessors. 

TEAC. 

The case for 
digital cassette 

An all-round winner, 
digital cassette is 

easier to handle, smaller, 
and has a higher storage 

capacity than floppy 
disk. Data transfer 

rate is approximately 
40 times faster than 

Kansas City Standard 
audio cassettes. 

Triple I, 4605 N. Stiles, P.O. Box 18209, Oklahoma City, Oklahoma 73118 Tel : (405) 521-9000 
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TEST AND MEASUREMENT 
EQUIPMENT; INSTRUMENTATION 

COUNTERS; TIMERS PAGE 
Time/Calendar Units 

Digital Pathways ............... .. ......................... 185 

DATA GENERATORS 

Pulse Generators 
Tektronix ....... .... ........... ......... ......................... 83 
Velonex/Varian ....... .............. ... ... ...... .... ..... .. 230 

DIGITAL EQUIPMENT TESTERS 

Logic Analyzers 
Tektronix .......... .. .... .... .................................... 147 

Logic Board Te sters 
Computer Automation .................................. 71 

Semiconductor Memory Test Systems 
Microgamma Systems ...... .... ........ .. ............ 228 

Disc and Tape Exercisers 
Wilson Laboratories .................................... 183 

INSTRUMENTATION RE~QRDERS 
Portable Data Loggers 

Schultz Instruments ............ ....... .... ............. 206 

Data Logging Cassette Units 
Faclt Data Products .................................. 212 

Electrostatic Recorders 
Gould / Instrument ............. .. ....... .. ......... .. ... .. 214 

OSCILLOSCOPES 

Oscilloscopes 
Nicolet Instrument ............................. ......... 218 

Dual-Trace Oscilloscopes 
Dynascan / B&K Precision ............................ 206 
Tektronix ............................ .... ... ..... ........ ........ 224 

OTHER TEST AND 
MEASUREMENT EQUIPMENT 

Circuit Path Test Systems 
DIT-MCO International ........ .. .. .................... 192 

SIGNAL AND CODE CONVERTERS 

V-F Converter~ 
Teledyne Philbri ck .. .. ....................... .. ......... 206 

VIDEO DIGITIZERS 

Digital Camera Systems 
Dunn Instruments ..... .. ....... ..... .. ............. ...... 171 

OTHER PRODUCTS; SERVICES 
EDP ACCESSORIES AND SUPPLIES 
Cylindrical -Enclosure Systems 

Transaction •Security ... ... ............................ 232 
Components and Supplies 

lnmac ........... ......... ....... ................. .. ........ .. ...... 209 
Static Eliminators 

Chapman ........ ... ........ ................................ ..... 216 

Flexible Discs 
Maxell America ... .. ............................... ........ 203 

EDUCATION 

Seminars 
Institute for Advanced Professional 

Studies ............................................ .. 210, 211 
Integrated Computer Systems ........ 186, 187 

EMPLOYMENT OPPORTUNITIES 

Employment Opportunities 
Hughes Aircraft ........ .... ... .... .. ....... .. .. ... ......... 227 
University of Petroleum and Minerals .... 218 

Employment Services 
RSVP Services ........ ....... .. .............. .... ......... 88 

EXHIBITIONS 
Conference / Exhi bitl ons 

Mldcon 79 .. .. ..... .. ....... ..... .... ........ 222 

MARKET REPORTS 
Market Reports 

Frost & Sullivan 

OTHER NONDIGITAL PRODUCTS 
Insurance 

Chubb Group of Insurance 

SOFTWARE 
Microprocessor Software 
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........... . 174 

Microsoft ........... .. ... .. .. .. .. .. .. .......................... 166 
Wintek ............................................................ 166 

Microcomputer Software 
Zilog ................................... ..... .. ............ ... .. .... . 166 

Data Encryption Algorithm Software 
Gamma Technology .................................... 196 
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RECTIFIER 
BRIDGES 

NEW 10 AMP 
SMALL SIZE, LOW COST 

Just tell us your OEM application for these great , new , 
low cost, small size , 10 ampere, single phase, full-wave 
bridges and we will send you free samples for evaluation. 
50, 100, 200, 400 , 600 and 800 PAV. Heat sink or chassis 
mounting . If you would rather have samples of some of 
the many other items in our extensive bridge and diode 
lines let us know . We will try to get them to you. 
Company letterhead , please . 

I •M1• elec;~~f~j~hd;~ij~~s inc. 
21 GRAY OAKS AVE .. YONKERS . N.Y. 10710 

(9 14) 965-4400 . TWX 710 560-0021 
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INTELLIGENT COMMUNICATIONS 
PROCESSORS AND 

MULTIPLEXERS 
The advent of premises to premises satellite links, data 
handling PBXs and Bell 's Advanced Communication 
Service (ACS) appears to be such a dramatic shift from 
the past that market participants and users involved with 
data communications will have an entirely new set of 
relationships . 

Frost & Sullivan has completed a 181 -page report on 
The Intelligent Communications Processors and Mul­
tiplexers Market. The report examines the role of intelli­
gent communications processing in today 's communi­
cations environment and a new environment which will 
unfold over the next decade. Thus the forecasts by 
communications processor category are in two time 
frames : 1977-1981 when the impact of major new de­
velopments will begin to be reflected , and the period 
1982-1986, when the impact is in full force and the 
distinctions between some of the existing categories of 
equipment become blurred. 

Price: $800. Send your check or we will bill you. For free 
descriptive literature, plus a detailed Table of Contents, 
contact: 

248 

IE FROST & SULLIVAN 
106 Fulton Street !5 New York, New York 10038 
(212) 233-1080 
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In stock. Off-the-shelf. 24-hour 
delivery. Grinding to your prints . 
Engineering assistance. Fabricating 
facil ities. In addition , PERMAG has 
exotic , exclusive hard-to-get items. 
Complete facilities for measuring. 
testing , and producing special 
materials . 8 modern plants stocked. 
staffed , and equipped to meet your 
every requirement. 
Write for new catalog. 
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l'"Qlill ..t. ll "" ACi"'l[TIC "" .t.TEA IALS 

• ALL ACROSS THE COUNT RV 

Consull your Yellow Pages tor 

address and telephone number 

ol Permag near you 

CIRCLE 148 ON IN9UIRY CARD 

Com~ct 
Cooling 

Power 

Buehler miniature brush less DC fans meet OEM product 
cooling requirements for optimum performance and compact 
design (2.443" sq. x 1.791" deep). Model 69.11.2 is a natural 
for computer peripheral equipment, electronic test systems, 
power supplies, communications equipment, optical systems 
and other high packing density products. Long service life. 
Quiet operation. Permits temperature regulated air flow. 
Available off-the-shelf. Get all the facts on these cool little 
performers from Buehler Products. Complete specifications 
available on request. 

FHP penmanent magnet DC motors 
Miniature brushless DC fans 
Miniature gear motors 

BUEHLER PRODUCTS INC., P.O. BOX A , HIGHWAY 70 EAST, 
KINSTON, NORTH CAROLINA 28501, (919) 522-3101 • 
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.I BALES OFFICES I 

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 'SLAND 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 & CO., INC. 
Newton B. Collinson, III 
Anthony C. Marmon 
4419 Cowan Rd., Suite 302 
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 
John Sabo 
22136 Clarendon St. 
Woodland Hills, CA 91367 
( 213) 999-5721 
( 714) 957-2552 
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''MOST COMPANIES OFFER YOU 
A PLOTTER'' 

''WE OFFER YOU 
A SELECTION ••• 
Incremental, f lectrostatic 

or Thermal" 
Houston Instrument offers the most complete line of digital plotting and print­

ing devices available ... incremental , electrostatic and thermal. As a result, we 
can evaluate your specific graphics need and recommend the plotter, printer, or 
plotter/printer that 's tailored to your requirements. 

Our Cll'.>MPL!l>T"' incremental plotters are available in 7 different models with 
X-Y plotter sizes of 8V2 " X 11 " or 11 " X 17" and drum plotter chart sizes of 11 " 
to 42". Pen speeds range from 240 to 4000 steps/sec. Prices start as low as 
$1,085 .• 

Cll'.>MPL\Z!T electrostatic plotters and plotter/printers are available with 
models for printing (2,400 lines per minute on 8 V2 ' fan fold paper or 1000 lines 
per minute on 11 " paper); plotting (2" per sec. on 8V2 ' paper or 1.5" per sec . 
on 11 " paper); or simultaneous plotting and printing. 

C¢MPL¢T electrostatic CRT copiers provide fast, quality hardcopies from 
Hewlett Packard Series 2640 terminals or Tektron ix® 4010 family terminals at 
only a few cents per copy. Prices for the Houston Instrument electrostatic pro­
ducts range from $3,450 to $5,975. • 

The new Model 6000 TISPP Thermal/Intelligent/Strip/Plotter/Printer lets you 
get quality graphics output from either an analog or digital source and provides 
the continuity and clarity of a continuous trace with alphanumeric annotations 
under intelligent control. It 's the ideal graph ical output device for the new 
generation of microprocessor controlled instrumentation . Available in one or 
two pen versions. Prices start at $1 ,640. • • 

So ... when you think of graphics, think of HI. 
For complete information on any of Houston Instrument 's digital plotters, 

printers, and plotter/printers, contact Houston Instrument, One Houston 
Square, Austin, Texas 78753. (512) 837-2820. For rush literature requests call 
toll free (outside Texas) 1-800-531-5205. 

haust:an instrument I D I VISIO N OF BAUSCH & LOM•~ 
"the graphics - recorder company" 

® Registered trademark of Tektronix, Inc. • U.S. Domestic price only **U.S. Domestic Price, OEM version only ® Registered trademark of Houston Instrument 

For literature only circle 1S1 
\f you would like a representative to contact you circle 154 




