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Five points to keep in mind 
when evaluating 

Logic-Circuit Testers ... 
O When testing complex boards, you spend most of a tester's 

available time troubleshooting defective boards. 
8 Troubleshooting can be time-consuming and costly. 

8 Not all test systems troubleshoot equally well. 
O Software is the least understood and the most 

important part of any test system. 
O The system that provides the best hardware/software 

integration minimizes troubleshooting time and expense. 

The last point separates the GR 1792 Logic­
Circuit Test System, with its new CAPS VI I 
softwfre package, from all other logic-circuit 

, .. testers. CAPS V 11 provides a one-two trouble­
shooting punch that produces a K.O. every time. 
If its AFL (automatic fault location) doesn't 
knock down the trouble within seconds, you .,., 

- .. 

.. 

can ca ll on the new "Smart Probe" to deliver 
the knockout punch quickly and decisively. 

Cal I or write to any of the offices I isted 
below for complete information or to arrange 
for an exhibition match . 

I® General Radio 
- GR Test Systems Division 

.... 

300 BAKER AVENUE, CONCORD, MASSACHUSETTS 01742 

NEW YORK <N.Y) 212 964-2722, (N .J.) 201 791-8990 
BOSTON 617 646-0550 • DAYTON 513 294-1500 
CHICAGO 312 992-0800 •WASHINGTON, 0 . C. 301 948-7071 
ATLANTA 404 394 -5380 • LOS ANGELES 714 540-9830 
SAN FRANCISCO 415 948 -8233 • DALLAS 214 234-3357 
TORONTO 416 252-3395 • ZURICH (Ql) 55 24 20 

GR COMPANIES 
Grason-Stadler • Time/Data 
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1792-D Digital/Analog Test System 
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Bausch & Lomb StereoZoom 7 Microscope with 
Coaxial llluminator is the answer to your need for full 
field , full aperture illumination ; full color, high contrast 
imaging and better resolution . 

This unique form of incident illumination eliminates 
surface glare from highly reflective surfaces and also 
effectively illuminates low contrast objects. 

You zoom over a magnification range of 15X through 
280X. Field diameter ranges from 0.55 in. through 0.03 
in . Working distance is 3.0 in.- 0.56 in . 

Send today for our catalog 31-15 
and our FREE DEMONSTRATION offer. 

BAUSCH & LOMB (j) 
SCIENTIFIC OPTICAL 
PRODUCTS DIVISION 

StereoZoom. Reg. T.M. 

Bausch & Lomb 
62316 Bausch Street, Rochester, N. Y. 14602 
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DESIGN ENGINEERING 
TECHNOLOGY ANO CUSTOM 

MANUFACTURING 
FOR THE 

ELECTRONICS INDUSTRY 

PRECISION MACHINED 
FINISHED PARTS ANO CLOSE 
TOLERANCE SHEET METAL 

ASSEMBLIES 
PROTOTYPES • PRODUCTION 

l t 
HARMONY 

200 NORTH THIRD STREET, MINNEAPOLIS, 
CALL (612) 336-5784 
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New products 

Its prices start at about $25 ,000. 
Both units will be in full production 
by midyear. 
Systems Engineering Laboratories, 6901 W. 
Sunrise Blvd ., Ft. Lauderdale, Fla . 33313 
[367] 

Minicomputer disk system 

stores 270 megabytes 

Capable of storing up to 270 
megabytes (135 .2 million 16-bit 
words) , the series 9500 disk storage 
system has an average access time of 
30 milliseconds. Because of its ca­
pacity, the system is expected to 
open up many new large-file appli­
cations for minicomputers-appli­
cations that previously required the 
use of a large mainframe computer. 

---,~~'fi!'.11'.;,, w 

It also handles many cumbersome 
software routines in hardware. The 
series 9500, which is able to transfer 
data at 1.2 megabytes per second, is 
organized into five-disk packs. 
Three of the disks in each pack (six 
surfaces) are used in recording, the 
other two serve as protective disks. 
five of the six recording surfaces 
are used to store data while the sixth 
is part of the system's head-position­
ing subsystem. The single-unit price 
of the memory runs from $15,000 to 
$30,000; delivery time is 60 days. 
System Industries, 535 Del Rey Ave ., Sunny­
vale, Calif. 94086 [365] 
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I IOW DO YOU GET FROM THE 
SENSOR TO THE COMPUTER? 

Very carefully. 
Low-level multiplexers can get you there if 

you're not seriously concerned with performance. 
Instrumentation amplifiers will get you there if 
money is no object. A system you build yourself 
might even get you there if you're lucky. 

The Neff 620 amplifier-per-channel data 
acquisition system will get you there for sure. 
It won't cost you more than about $200 per 
channel. And you'll have plenty of performance 
all the way. Plus expandability. And everything 
you need in one compact box. 

If you're interested in avoiding all the potential 
pitfalls that lie in the path from the sensor to the 

Electronics / April 3, 1975 

computer, give us a call. Or write. Ask for our 
thoroughly informative brochure on the Neff 620. 
It could simplify your life. 

. . . . . . 
- - - - -........ 

Instrument Corporation 
1088 East Hamilton Road 
Duarte, Californ ia 91010 

(21J) JS7· 2281 
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BUCKEYE 

CABINETS 
Buckeye's classic cabinetry line of aluminum enclosures is 
colorful, strong and budget priced. Universal 1911 front panels, 
with heights from 12.25" to 28" . You can also depend on 
Buckeye for other instrument-packaging needs: Designer Cases 
of all types and sizes - Patented card guide modules - PCB 
racks - Retractable, locking tilt-stands - and the recognized 
high quality matching instrument knob line. 

the BUCKEYE stamping co. Write today for 
555 Marion Rd ., Columbus, Ohi o 43207 free colorful 

"QUALITY PRODUCTS SINCE 1902" literature! 

GUIDES • CASES • KNOBS • RACKS 
Circle 138 on reader service card 
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Introducing 
the Brush 110 strip chart 
recorder-with a thermal 
writing pen guaranteed 

for life. 
There isn 't another strip chart recorder on the market 
today that can match the Brush 11 O's performance, rug­
gedness, versatility and writing dependability. 

The new hot-tip thermal writing system produces 
clear, sharp, highly reproducible blue traces with no 
smudges, no smears, no skips and no puddles. 

Before you buy, check out the remarkable Brush 110. 
Contact your nearest Gould sales engineer for a dem­
onstration. Or write Gould Inc., Instrument Systems 
Division , 3631 Perkins Avenue, Cleveland , Ohio 44114. 

Circ le 166 on reader service card 

New literature · 

Relay chart. A stock-relay wall 
chart, said to be the first specifica­
tion chart in the history of the relay 
industry, is available from Magne­
craft Electric Co., 5575 N. Lynch 
Ave. , Chicago, Ill. 60630. The chart, 
which was also published as an in­
sert in the March 20 issue of Elec­
tronics, includes more than 1,200 
stock-relay versions available for 
immediate delivery, lists 80 of the 
principal classes of relays, and illus­
trates 17 relay categories. Circle 421 
on reader service card. 

900-MHz amplifiers. An appli­
cations note which considers, in de­
tail , the problems associated with 
the design of amplifiers for the 900-
MHz land-mobile band may be ob­
tained from M. J. Mallinger, Com­
munications Transistor Corp., 301 
Industrial Way, San Carlos, Calif. 
94070. The note covers such subjects 
as circuit-board materials, construc­
tion methods, microstrip design and 
layout, and various performance pa­
rameters. Specific design examples 
are also included. [422] 

Phase and gain matching. Entitled 
"Phase and Gain Matching Simpli­
fied ," a brief applications note lists 
and discusses seven significant fac­
tors in phase and gain matching. 
Copies of note AP 500 are available 
from the sales manager, RHG Elec­
tronics Laboratory Inc. , 161 E. In­
dustry Court, Deer Park, N. Y. 
11729 [423] 

Interfacing C-MOS and bipolar. 
The problems of interfacing C-MOS 
logic circuitry with bipolar d-a con­
verters are analyzed and solved in 
application note AN-14, which is 
offered by Precision Monolithics 
Inc. , 1500 Space Park Dr., Santa 
Clara, Calif. 95050 [424] 

Dielectric-materials chart. A di­
electric-materials chart, which de­
scribes such materials as adhesives, 
casting and potting resi ns, con­
formal coating and varnish resins, 
and electrically conductive resins, 
has been put out by Formulated 
Resins Inc., P. 0 . Box 508, Green­
ville, R. I. 02828 [ 425] 
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High-voltage tests. A 10-page 
bulletin that sets forth a series of 
standard procedures for testing 
high-voltage power supplies has 
been released by Spellman High 
Voltage Electronics Corp., 1930 
Adee Ave., Bronx, N. Y. 10469. Bul­
letin STP-473, which is entitled 
"Standard Test Procedures for High 
Voltage Power Supplies," is espe­
cially recommended for determin­
ing the validity of published specifi­
cations. [426] 

Self-heated thermistors. A ther­
mistor E-1 curve manual, designated 
No. L-7, is believed to be the first to 
present data on the operation of 
thermistors in the self-heated mode. 
Including graphs, charts, working 
tables, and practical problems with 
solutions, the manual can be ob­
tained from Fenwal Electronics, 63 
Fountain St., Framingham, Mass. 
01701 [429] 

Time-code formats. A 121-page 
book entitled "Precision Time­
keeping and Tape Search" illus­
trates and discusses in detail the 
various time-code formats that are 
available along with their appli­
cations. Published by Systron-Don­
ner, the book is for sale at $3.50 per 
copy from Data Products Division, 
Systron-Donner Corp., 935 Detroit 
Ave., Concord, Calif. 94518 [430] 

Brownout protection. The latest 
Ideafile published by Heinemann 
Electric Co., Magnetic Drive, Tren­
ton, N. J. 08602, deals with the 

_ _., problem of protecting equipment 
against brownout-induced damage. 
To combat equipment-destroying 
low voltages, one of the few actions 
that can be taken is automatic shut­
down. Techniques and equipment 
for doing this are discussed in 

" • Ideafile No. 6. [431] 

•• 

Display monitors. A 20-page 
booklet, "Display Monitors," has 
been published by Tektronix Inc., 
P.O. Box 500, Beaverton, Ore . 
97077, to help OEM buyers choose 
the right monitors for their systems. 
The booklet relates monitor param­
eters to system needs. [432] 
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The Kaye System 8000 is the most reliable 
and most versatile automatic data system 
for measuring, recording and alarming: 

o temperature o pressure o strain o flow 
o current o voltage 

Features include complete input signal conditioning 
for all common transducers and serial output 

to all standard recorders and computers. 
And now, economical weekly or monthly rentals of 

Kaye Systems are available through General Electric's 
Instrument Rental Program. When you need a data 

system in a hurry, or for specific projects, consider renting 
from General Electric. For application assistance 

and purchase information, contact Kaye Instruments. 

(((Quick-rental* 
1nnrumena 

15 De Angelo Drive, Bedford , Mass. 01730 
For application assistance, call 
Newell Tillman collect, 617· 275-0300. 

GENERAL fj ELECTRIC 
1 River Road , Schenectady, N.Y. 12345 
For the rental office nearest you , 
call collect, 518·372·9900. 

'Trademark General Electric 
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Seal against dust, dirt, gas and 
liquid contaminants that can put 
undefended switches and circuit 
breakers out of business ... safe­
guard reliability against tem­
perature/pressure problems too. 

For critical applications, 
specify Hexseals® silicone rubber 
boots with a molded-in hex-nut to 
meet severe environmental and 
industrial needs, as well as MIL 
specs. For simple snap-on 
convenience in commercial 
applications, choose low cost 
Snapseels® neoprene boots. 

Either way, prove out the reli­
ability plus of our Clean Fighters 
team with your free design kit, 
available from: APM-Hexseal , 
44HoneckSt. , Englewood , N.) . 
07631 ; (201 ) 569-5700. 

• Acme Electric 
Rumri~-Hoyt , Inc . 

Advanced Micro Devices 
Keye Donna Pearlstein 

• AIHech 
R L Thompson Company 

• Alrpax Electronlca, Inc. 
Group 3hree Advertising CorporatK>n 

69 

9-11 

25E 

128 

34 

Aluminum Company of Amerlca-Chemlcala 
Ketchum, Macleod & Grove , Inc . 

102 

American Mlcroayatema, Inc. 
Wilton Coombs & Col nett Inc ., Advertising 

American Uaad Computer Corporation 
McDavitt Advertising 

AMF / Potter & Brumfield Dlvlalon 
Fulle r & Smtth & Ross, Inc. 

• Amperex Electronic Corporation 
Sam Groden , Incorporated 

• Analog Devices, Inc. 
Schneider Parker, 1nc . 

• APM-Hexaeal 
The Sommer Agency. Inc . 

AVX Ceramic• 
TCI Advertising , Inc . 

Bausch & Lomb, Inc. 
Wolll Associates. Inc 

The Bendix Corporation, 
Electrical Component• Dlvlalon 
D'Arcy-Mac Manus-Masi us 

• Buckeye Stamping Company, The 
Wheeler, Kight & Gainey, Inc 

• Calllornla lnatrumenta 
Manning I Bowen and Associates 

•• Cambridge Thermionic Corporation 
Chirug & Cairns, Inc. 

Carpenter Technology Corporation 
Beaumont, H~ler & Sperling , Inc . 

• Cherry Electrical Producta, Corporation 
Kolb / Tookey & Associates, Inc. 

• Cu.tom Electronk:a, Inc. 
Laux Advertising, Inc . 

• Dale Electronlc1 Inc. 
A Sub of the Uonel Corporation 
Swanson , ~nkey , Ellis, Inc., Advert ising 

• Dana Laboratortoa 
Dailey & Associates 

111 

129. 134 

27 

53 

108 

140 

126 

136 

12 

138 

59 

31E 

3rd Cover 

122 

129 

4th Cover 

67 

*" Data Precision 133 
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All"'d Advertising Agency, Inc. 

* Delco Electronics Division, 
General Motora Corporation 
Campbell-Ewald Company 

104-105 

• Della Design, Inc. 
Marketing Directions 

32E 

30 

Digital Equipment Corporation 32-33 
Creamer, Trowbridge, Case & Basford, Inc. 

Eaatman Chemical Producta Inc. 
lnduatrlal Chemlcala 134 
J . Walter Thompson Company 

* Eastman Kodak Co. Buslne11 Syatems 
Marketa Division-Engineering Data System 
crographlca 
J. Walter Thompson Company 

E. IP Inc. 
Tycer-Fultz 

Electronlca Components Conference 

Electronic Navigation lnduatrlea 
Han / Conway Advert1s1ng-Pubhc RelatK>ns 

Ml-
15 

74 

130 

14 

• Emerson & Cuming, Inc, 
Edwin F. Hall 

• Erle Technological Products Co., Inc. 
Altman Hall Associates Advertising 

•John Fluke Mfg. Co. , Lid. 
Lennox Marketing L1mrted 

• Fluke Manufacturing Co., John 
Bonfield Associates 

Galea Energy Product• 

General Electrlc-lnalrument Rental Dlvlalon 
R.T Blass . Inc. 

• General Radio Company 
Grad Associates 

• Gould lnc./ lnatrument Syatema Dlvlalon 
Carr Liggett Advert•mg . Inc. 

• Grayhlll , Inc. 
Stral Advertising Company, Inc 

Harmony Engineering Corporation 

• Hewlett Packard 
Corporate Marketing Commun1cat1ons 

• Hughes Alrcratt Company 
Foote, Cone & Belding 

• lnterlek, Inc. 
Galusha Adven1s1ng & Marketing Services 

lnterall, Inc. 
Tycer-Fultz 
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Southeastern Adverto;ing Agency, Inc . 

ITF IEA ExhlbHlon 
Clements Frankis Powell ltd. 

Janear Glaawerk 

Kadman Company 
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Keithley lnatrumenta 
Chagrin Valley Marketing Assooates 
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99 
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Macrodyne, Inc. 116 
Richards, Fagone & Associates, Inc. 

•3M Electronics Division 31 
Batten , Barton . Durstine & Osborn , Inc. 

Motorola, lnc.-Componenta Products Department 
142 

Marsteller 

National Electronlca 
Lea Advertising 

Nell lnatrumenta Corporation 
Basso/ Boatman. Inc. 

• Newport Laba 
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• RCA-Solid State Dlvlalon 63 , 65 
Marsteller, Inc . 

*" Rental Electronlca, Inc. 
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56 
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SlemenaAG 60 
Linder Presse Union GmbH 
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aynor & Ducas , Inc. 
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Stocker 
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How to drive a 
microprocessor. 

fll1 TTL 

fi)2 TTL 
~~.;..;....z..,r-~---oi1....-~-'r---

. For the Intel 8080 CPU, use our IC1117A. 
For the Motorola MC6800 MPU, use our MC6871A. 
Each is designed to provide the critical 2-phase 
nonoverlapping waveforms required by the specific 
microprocessor. Crystal, oscillator, TTL and NMOS 
drivers and necessary waveshaping circuitry are 
packaged by hybrid thick-film IC technology into 
one dual-in-line module that cuts your component 
count and board space. 

Cut out this coupon. Cut down your 
design time. 
Now you can divert valuable engineering time 
from oscillator/driver design to equipment or 
software design. 

Send this coupon for information and prices to 
Motorola Inc., Component Products Department, 
2553 North Edgington, Franklin Park, Illinois 60131. 
Or call (312) 451-1000 for immediate attention. 

r---------------------~ 

Name _____________ ~ 

Title ______________ _ 

Company ____________ _ 

Address ____________ _ 

City/State/ Zip __________ _ 

Send more information on Kl 117 A 

__ MC6871A Both 

fil\ MOTOROLA INC. 0 COMPONENT PRODUCTS DEPT. 

L..---------------------" 

See us at Booth 2320 at IEEE Intercon. 
142 Circle 142 on reader service card Electronics/April 3, 1975 
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