
































































































































































































































































































































































































IT'S REAI,JYNO SECRET-
But did you know that the greatest growth in 
the world's professional electronics industry 

is in the sector of communications? 
We did, and that is why we have produced-

communicatiOnS 
·international 

Circulation: Communications 
International has a circulation 
of 5,000 copies in the UK, 9,000 
copies on the mainland of 
Europe and 4,000 copies are 
sent to countries throughout 
the rest of the world. 
Advertising : The Publication 

the new monthly journal for 
the world's manufacturers, 
des igne r s & users of systems, 
equipment & components in 
the field of communications. 

offers highly competitive selected from material pro-
advertisement rates ranging vided by a worldwide network 
from £340 for a whole page of foreign correspondents and 
black and white to £94 for a articles from eminent inter-
quarter page in black and white. national technologists. 
Series discounts are available Communications International 
and colour is charged extra. concerns itself with four broad 
Communications International editorial areas of communi-
is published from the UK but cation and these are line and 
its readership is global and its data, mobile radio, fixed radio 
editorial coverage carefully and defence. Within these 

areas it provides up-to-the­
minute news of the world 
ind us try, its business aspects 
and in depth technical inform­
ation aimed at aiding engineers 
to solve specific problems. 
Communications International 
also presents regular inter­
national features on the most 
technically efficient and 
economic options available to 
managers and purchasers of 
communications equipment 
and it includes a meticulously 
screened and researched 
section which every month is 
devoted to new products appro­
priate to the communications 
industry . . ------------------------------------------------------. I Mail this form today to: The Publish er, COMMUNICATIONS INTERNATIONAL I 

I 49-50 H atton Garden London EC1N 8XS ENGLAND. Telephone: 01-278 6571 I 
I I 
I Please send: Name I 
I D Advertisement Rates Status I 1 & Data Company/Address 1 

\ D Subscription J 
\ Details / 
', Country ED 
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quickad1 

Thin-Trim variable capacitors pro­
vide a reliable means of adjusting 
capacitance without abrasive trim ­
ming or interchange of fixed capac­
itors. Series 9401 has high Q's and 
a range of capacitant:e values from 
0 .2-0.6 pf to 3-. 0-12.0 pf and 250 
WVDC working voltage. Johanson 
Manufacturing Corporation, Boon­
ton , New Jersey (201) 334-2676. 

INFORMATION RETRIEVAL NUMBER 601 

Mini/Bus® Evaluation Kit, $25, in 
stock. Lets you try Rogers' low­
cost, noise attenuating, high pack­
aging density power distribution 
system for PC boards. Millions in 
use. Standard parts on 2 weeks 
delivery, or less! Customer parts 4 
to 6 weeks delivery. Rogers Cor­
poration, Chandler, Ariz. 85224. 
Phone (602) 963-4584 

INFORMATION RETRIEVAL NUMBER 602 

High-Speed Cordless Paper Tape 
Winder features light weight, porta­
bility and convenience. Powered by 
its own internal battery pack (sup­
plied) the winder can be attached to 
its stand/recharger (also included) 
when not in use. Model 1000-1. 
$100. A-B Supply Co., P.O. Box 5609, 
China Lake, CA 93555 (714) 375-
7079 
INFORMATION RETRIEVAL NUMBER 603 

New and current products 
for the electronic designer 
presented by their manufacturers. 

Variable Inductors Versacoil® VCM 
Shielded Series 0.1 to 100,000 uh 
VC Unshielded Series 0.1 to 4700 uh 
Unique unitork design provides uni ­
form torque, no more broken cores . 
Available stock. Airco Electronics, 
P.O. Box 547 Bradford, Pa. 16701 
814-362-5536. 

INFORMATION RETRIEVAL NUMBER 604 

Basic Engineering Sciences & Struc­
tural Engineering for E-1-T Exams. 
Sampling for test problems makes 
the best preparation yet for exams. 
# 5712-1, 424 pp. , $17.20. Circle 
the Info Retrieval No. to order 15-
day exam copy. When billed, remit 
or return book with no obligation. 
Hayden Book Co., 50 Essex St., 
Rochelle Pk., N.J. 07662 

INFORMATION RETRIEVAL NUMBER 605 

Low Cost Trigate® Pulse Transform­
ers. The industry's most economical 
SCR triggers. Single-ended with pin 
leads for printed boards. Protected 
by thermoplastic sheath . Balanced 
pulse characteristics, minimum sat­
uration effect, fast pulse rise time. 
Axial-lead and pre-molded case de­
signs "also available." Sprague Elec­
tric Co., 347 Marshall St., No. 
Adams, MA 01247. (413) 664-4411. 
INFORMATION RETRIEVAL NUMBER 606 

Power 
Supply 
Catalog 

ii a 
. 

POWUtJMATECClllR 

Free catalog of 34,500 power sup­
plies from the worlds largest manu­
facturer of quality Power Supplies. 
New '74 catalog covers over 34,500 
D.C. Power Supplies for every ap­
plication . All units are UL approved, 
and meet most military and com­
mercial specs for industrial and 
computer uses. Power Mate Corp. 
(201) 343-6294. 
INFORMATION RETRIEVAL NUMBER 607 

Plug-in LED Display Assemblies with 
decoder/driver circuits already as­
sembled, ready to plug-in and read­
out. Accepts 4-line BCD input. Oper­
ates from 5 VDC. Utilizes 0.6" high 
red numeric LED display. Master 
Specialties, 1640 Monrovia, Costa 
Mesa, Calif. 92627. (714) 642-2427. 

INFORMATION RETRIEVAL NUMBER 608 

FALL 1974 I 
COMPONENTS . 
CATALOG 

Ii 
r:~ K.. J 
,..~ .. eLectRoruc SRLes 

Now . . . your solution to finding 
unique electronic components. Free 
catalog lists 1,000's of hard-to-find 
parts. Audio amplifier circuits, tone 
generators, keyboards, breadboards, 
latest unique circuits. Call, TWX or 
write KA for your component needs. 
KA Electronic Sales, 1220 Majesty 
Drive, Dallas, Texas 75247. (214) 
634-7870. TWX 910-861 -9028. 

INFORMATION RETRIEVAL NUMBER 609 



EC''s new ECL compatible Logic De­
lay Module features ECL input and 
outputs; 16-pin DIP package (.250 
high); precise delays from 25ns to 
250ns; and with 20% taps-each iso· 
lated with 70 ECL de. fan -out capac­
ity. Engineered Components Compa­
ny, 3580 Sacramento Drive, San Luis 
Obispo, CA 93401 (805) 544-3800. 
INFORMATION RETRIEVAL NUMBER 610 

I Electronic DeslgD24 
l 

A collector's item ... 20th- anniver· 
sary issue of Electronic Design (11 / 
23/72) salutes 25th anniversary of 
the transistor, features milestones in 
design over past quarter century. 
Rare nostalgic view of industry. Fas ­
cinating reading. $2 per copy pre­
paid . Checks. money orders : Elec­
tronic Design, Promotion Mgr., 50 
Essex St., Rochelle Park , N.J. 07662. 
INFORMATION RETRIEVAL NUMBER 611 

1111•'*•,,1 
!bO"' 

~ ......... 

Introduction To Defense Radar Sys~ 
tems Engineering. Excellent intro­
duction and practical reference to 
radar systems design and appli· 
cations. # 9194, 260 pp. , $22.95. 
Circle the Info Retrieval No. to 
order 15-day exam copy. When 
billed, remit or return book with no 
obligation. Hayden Book Co. 50 
Essex St. Rochelle Park, N.J . 07662 

INFORMATION RETRIEVAL NUMBER 61 2 

Model VHS-675 High-Speed A/D 
Converter. Digital data with 6-bit res­
olution at any random or periodic 
word rate from DC through 75 MHz. 
Track-and-hold , test words, and pow­
er supply included. 10 ps aperture 
time; 80 MHz BW. Computer Labs, 
1109 S. Chapman St ., Greensboro, 
N'.C. 27403. 

INFORMATION RETRIEVAL NUMBER 613 

Ultraminiature switching power sup­
ply brings high reliability. Tens of 
thousands are now used in Japanese 
industry. MTT-15/100, Size: 2 x 1.2 x 
.5 in .; 18 oz. AC Input 115V ± 10%, 
Output ± 15V lOOmA operating 0-
600 C. No derating, Price $39.00 
(100). Other models also. MTT Co 
Ltd. Sugiura Bldg. No. 10-2 Daikyo­
Cho Shinjuku-ku Tokyo 160 Japan 
INFORMATION RETRIEVAL NUMBER 614 

HIGH Q MULTILAYER CAPACITORS 
feature very high quality factors at 
microwave frequencies. Offered in 
three standard sizes: .050 x .040, 
.080 x .050, .125 x . 09~- - Capaci ­
tance values from 0.1 pf to 1000 pf 
with close tolerance and voltages to 
1000 VDCW. Johanson/Monolithic 
Dielectrics Div., Box 6456, Burbank, 
Ca. 91510, (213) 848-4465. 

INFORMATION RETRIEVAL NUMBER 615 

Electronic Design 
Advertising Sales Staff 

Tom W. Carr, Sales Director 

Rochelle Park, N.J. 07662 
Robert W. Gascoigne 
Daniel J. Rowland 

(Recruitment, Quick Ads, Classified) 
50 Essex Street 
(201) 843-0550 
TWX: 710-990-5071 

Philadelphia 
Thomas P. Barth 
50 Essex Street 
Rochelle Park, N.J. 07662 
(201) 843 -0550 

Boston 02178 
Gene Pritchard 
P.O. Box 379 
Belmont, Mass. 02178 
(617) 489-2340 

Chicago 60611 
Thomas P. Kavooras 
Berry Conner, Jr. 
200 East Ontario 
(312) 337-0588 

Cleveland 
Thomas P. Kavooras 
(Chicago) 
(312) 337-0588 

Los Angeles 90045 
Stanley I. Ehrenclou 
Burt Underwood 
8939 S. Sepulveda Boulevard 
Suite 510 
Los Angeles , Calif. 
(213) 641-6544 

San Francisco 94022 
Jerry D. Latta 
P.O. Box 1248 
Los Altos, Calif. 
(415) 965-2636 

London, Amsterdam, Tokyo, Seoul 
John Ashcraft 

12, Bear St. 
Leicester Squ!lre 
London WC2H 7 AS England 
Phone: 01-930-0525 

W. J. M. Sanders 
John Ashcraft & Co. 
Herengracht 365 
Amsterdam C., Holland 
Phone: 020-24-09-08 

Haruki Hirayama 
Electronic Media Service 
5th Floor, Lila Bldg., 
4-9-8 Roppongi 
Minato-ku, Tokyo, Japan 
Phone: 402-4556 
Cable: Electronicmedia, Tokyo 

Mr. 0 -kyn Park, President 
Dongbo International 
Corporation 
l.P. 0. Box 4010 
Seoul, Korea 
Phone: 28-1911 
Cable: Dongbo Seoul 
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recruitment and classified ads 

SAME DAY SHIPMENT 
Minis & Peripherals 

PRINTERS 
Some "BRAND NEW" 

DA'T A PRODUCTS 
2440- 700 LPM 

2470-1250 LPM $9500 
MOHAWK DATA SCIENCES 

4320-300 LPM 
4330-380 LPM 

CONTROL DATA CORP. 
9322-200 LPM $2500 

9352-600 LPM 
ALSO CENTRONICS, POTIER, 

A. B. DICK, IBM, HIS, UNIVAC 
617-261-1100 

Send fo r Free Report 
"Maintenance of Co1nputers,, 

AMERICAN USED 
COMPUTER CORP. 
P.O. Box 68, Kenmore Sta., 

Boston, MA 02215 
member • 

COMPUTER DEALERS ASSOCIATION 

CIRCLE NO. 267 

KEEP 

Electronic Design's 

GOLD BOOK 

HANDY 

When You Call 

Save time when you contact 
suppliers. Check their catalog 
pages first in Electronic De­
sign's GOLD BOOK. Maybe 
the information you need is 
right at your fingertips . 

ELECTRONIC D ESIGN I , January 4, 1975 

EMITRONICS, INC. 
FIELD ENGINEERS 

The success of the EMl-Scanner, a new computerized 
X-ray system has opened up exceptional opportunities 
for Field Engineers in the local area. 

Immediate vacancies exist for Technical Service Engi­
neers. Experience in analog and digital systems, elec­
tro-mechanical systems, mini-computers and X-ray 
systems preferred. 

Liberal company benefits for all employees. 

Send resume, including salary requirements and availability to: 

HAYDEN PUBLISHING 
DEPT. CM 

50 ESSEX ST., ROCHELLE PK., N.J . 07662 

~"~'~.~.!~~~.~!TA~ 
fire alarm systems and supplies. 96 
pages. 450 items. Off the shelf delivery, 
quantity prices . ...~ ... 

~ mountain west alarm -.. 
~ 4215 n. 16th st., phoenix, az. 85016 

CIRCLE NO. 269 

Protect Tour Heart 
HAVE REGULAR MEDICAL 

CHECK UPS 

Give Heart Fund \ii 

FltEE CATALOG 

..., ._cl· -11· 

The 1974 Tucker Electronics Company Gen­
eral Catalog includes 160 pages of electronic 
test instruments, 16 lines of low cost dis· 
tnbutor products and thousands of recon­
ditioned instruments 

TUCKER 
ELECTRONICS • COMPANY 

P 0. Box 1050 • Garland, Texas 75040 

REPRESENTATION IN INDIA. Elec­
tronic Engineers, manufacturers rep­
resentatives would like to represent 
manufacturers of electronic instru­
ments, equipment, devices. Good 
sales force. Write terms: GALAXY 
ELECTRONICS, Post Box 9316, Bom­
bay 36, India. 

HERMETIC SEALING 
Connectors • Headers • Relay Bases 
Terminals • Custom Seals • Testing 

Glass / Ceramic To Metal • Since 1959 

DETORONICS CORPORATION 
10660 E. Rush • S. El Monte, CA 91733 

r?l3i 079 7130 0 TWX 910-587-3436 

CIRCLE NO. 268 

189 



(product index J 
Information Retrieval Service. New Products, Evaluation Samples (ES), Design Aids 
(DA), Application Notes (AN), and New Literature (NL) in this issue are listed 
here with page and Information Retrieval numbers. Reader requests will be 
promptly processed by computer and mailed to the manufacturer within three days. 

Category 

Components 
capacitors 
capacitors 
capacitors 
capacitors 
capacitors 
capacitors, tantalum 
capacitors, tantalum 
circuit breakers 
clips 
display modules 
displays _ 
fan, cooling 
flashtubes 
illuminated pushbuttons 
LVDTs 
liquid crystal displays 
meter, edge reading 
motor, servo 
motors 
potentiometer 
potentiometers 
pressure sensors 
RFl/EMI filters 
relay, PC board 
relay, T0-5 
relays 
relays, delay 
resistor networks 
resistor networks 
resistors, film 
resistors, temp-sens. 
rotary switches · 
solenoids 
switch 
switch, DIP 
switch, altitude 
switch, toggle 
switches 
switches 
switches 
switches 
switches 
switches, miniature 
switches, thumbwheel 
switch lights 
timers 
transformers, wideband 
trimmer resistor 

Data Processing 
camera, CCD image 
communicator, TV 
controller, disc 
display, CRT 
minicomputer 
minicomputers 
modem, local 
printer, serial 
recorder, analog 
software, assembler 
storage, c1irtridge 
toll control system 

190 

Page 

25 
49 

158 
170 
177 
148 
155 
31 
88 

176 
60 

154 
191 
142 
183 
129 
152 
148 

51 
29 
04 

168 
152. 
152 
154 

11 
140 
137 
147 

II 
152 
154 

15 
65 

148 
152 
148 

16 
19 
24 
70 

183 
91 

172 
61 

157 
23 
25 

132 
132 
132 
130 
134 
109 
132 
134 
134 
133 
130 
133 

IRN 

272 
24 
91 

104 
115 
350 

88 
18 
40 

113 
28 

361 
129 

74 
123 

61 
355 
351 

25 
17 
32 

102 
85 

357 
359 

9 
72 
69 
80 

282 
3.56 

87 
20 
33 

353 
1354 
352 

12 
14 

271 
36 

124 
43 

107 
29 
90 
16 

273 

308 
320 
309 
306 
325 

50 
310 
324 
326 
322 
307 
321 

Category 

Discrete Semicon~uctors 
couplers 
diode chips 
diodes, zener 
LED/ IC indicator 
LED lights 
LEDs 
lights, panel 
optoelectronic 

components 
rectifiers , high-voltage 
transistors, field-effect 
transistor, 1µ,W 
triacs, high current 
zeners 

Instrumentation 
a/ d converter 
amplifier 
amplifiers 
capacitance bridge 
capacitance meter 
chart recorders 
counter /timer 
DMM 
DMM 
DMM, autoranging 
DPM, 3-1 /2-digit 
digital logic tester 
front panel meter 
tu nction generator 
function generators 
gaussmeters 
heat probe 
IC and semiconductor 

testing 
IC troubleshooter 
logic probe 
logic probes 
meters 
microwatt, meters, rt 
oscilloscope 
oscilloscopes 
plotter 
pulse amplifiers 
pulse generators 
rental equipment 
signal generator 
sweeper 
transistor testers 
true rms meter 
VOM 
VOM, digital 
VO Ms 
watt meters 

Integrated Circuits 
amplifier, limiter 
microprocessor 

Page 

93 
177 
160 
165 

20 
59 . 

160 

7 
162 
162 
160 
160 
148 

146 
178 
142 
153 
153 
107 
142 
146 
166 

Ill 
159 
144 
144 
142 
89 

114 
178 

73 
161 
144 
191 
191 
153 
133 
69 
90 

182 
132 
116 
153 

1 
149 
146 
146 
82 

119 
101 

158 
157 

IRN 

45 
114 
365 

97 
15 
27 

368 

6 
369 
371 
367 
366 

81 

·346 
117 
341 
257 
256 

48 
340 
349 

98 
285 

92 
345 

77 
342 

41 
51 

118 

37 
94 

344 
126 
128 
255 

65 
35 
42 

121 
64 
54 

258 
2 

82 
348 
347 

38 
56 
46 

364 
362 

Category Page 

op amps IV 
RAM, static 158 

Microwaves & Lasers 
circulators 171 
laser 171 
load, coax 171 
oscillator, local 171 
phase shifters 182 
source, phase-locked 171 

Modules & Subassemblies 
ac detector 136 
amplifier, buffer 136 
conditioner, signal 138 
conditioner, signal 140 
controller, temperature 140 
converter, a/d 138 
converter, multiplying 136 
decoder, tone 140 
delay line, digital 138 
driver, current 138 
filters, active 136 
ignition system 183 
modules, electro-optical 136 
oscillator, clock 135 
timer, precision 136 

Packaging & Materials 
ceramic substrate 127 
circuit boards 63 
connectors 37 
cores, flyback Xformer 127 
DIP sockets 45 
EMI shields 138 
enclosures 17 
fans, cooling 128 
flat cable connectors 92 
industrial tapes 134 
jacks 176 
knobs 32 
magnetic shielding 168 
PC kits 114 
rt package 128 
substrates 118 

Power Sources 
batteries 173 
inverters 167 
modular switches 8 
modular unit 166 
open frame supply 168 
power supplies 6 
power supplies 66 
power supplies 123 
power supplies 160 
power supplies 162 
power supply 144 
switching supply 168 

IRN 

284 
363 

376 
378 
379 
380 
120 
377 

68 
331 
334 
336 
338 
332 
327 
339 
333 
335 
330 
122 
329 

67 
328 

303 
31 

240 
302 

23 
70 

3 
305 

44 
66 

112 
19 

101 
52 

304 
116 

108 
100 

8 
373 
374 

5 
34 
65 
93 
95 
76 

375 
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• • • • • • • • • 1203 • 

•• electronic engineers •• 
e from Germany e 
e inl974. e 
• • • • 

• • • • • • I • • • 

• • • • 648 electronic • 
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10/20/50/100 A AC: $130.00 

VEW1s Precision Portables! 
95% of all YEW precision portables that are returned 
for calibration certification are with.in original spe­
cifications, even after 25 years of use. We have even 
had instruments dating back 50 years within orig­
inal specif ications. That is Jong term reliability and 
that is why YEW is the world 's largest manufacturer 
of precision portables. 
Add taut band 0.5% accuracy, high quality and low 
cost, fast service, a vast selection of models and 25 
years from now, you'll be glad that you tried a YEW 
portable. Prices start at $120.00. 
1 % Portables also available. Prices start at $50. 

' lvrlilJ · Vewtec Corporation 
~ 1995 Palmer Ave. Larchmont. N Y 10538 

, Telephone 914 834-3550 
60 Years of Measurtng and Recording fnstrumentat1on 
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new 

C/MOS 
Logic Probes 
Available Now 

~ 
0 ~~ 

.,,,,,,CJ ,0°' 
0~ .,CJ 

\ 0($ 
0°' ~ 
~ · >.;;;. 
~ ·,~ 

.,r;\IS New 
,o<:i,,o 
~ 0., Model LP-576 

*""'°'CJl tells you everything 
\..; .~/ you need to know in 

*:--li,.c} 5through 15VCOS/MOS 
0 circuits: lows, highs , open 

circuits and pulses are all indi· 
cated. Send for free literature. 

I 
For a 30 day Free trial Probe or 

special information, telephone Tom 
Barth, General Manager, Kurz-Kasch, 

Inc., Electronics Division, 2876 Culver 
Avenue, Dayton, Ohio 45401, 
Telephone: (513) 296-033.0. 

Department ED. 

Free~~ .. ~... ,,, (\jJ\ Kurz·Kasch,lnc. \& ELECTRONICS DIVISION 
2876 Culver Avenue 
Dayton, Ohio 45401 
Telephone 513/296-0330 

test ,;, ~ 
data w 
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~ FLASHTUBES 
XE NON corporation and 

• Lam~~~~!p~~tfo~t~~~!~~~!. 
FEATURES: High Volume Production Reliability 

We can deliver a reliable 
product in the quantities 

required by the OEM user. 
Our lamps have consistantly 

higher quality, with longer and 
more uniform life. 

In addition, we can solve the problem of having to 
build your own circuitry with our: 

•Trigger Transformers •Chokes 
•Trigger Modules •Power Modules 

All are part of the engineering and manufacturing pack­
age Xenon can deliver and we can offer the most advanced 
technical assistance in the industry. 

NEW PRODUCT ANNOUCEMENT 
Contact our factory for information on our new inner 

seal design. Its unique insulating and cooling properties 
have solved problems in many OEM application areas: 

SEND FOR OUR COMPLETE PRODUCT 
CATALOG. XENON ASSURES 

QUICK DELIVERY. 

39 Commercial St., Medford, Mass. (617) 395-7634. 

INFORMATION RETRIEVAL NUMBER 129 
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Reader Contest 
PICK THE TOP TEN ADVERTISEMENTS IN THIS ISSUE ... WIN A WINDJAMMER CRUISE FOR TWO ... 
$1,000 CASH ... FREE JET FLIGHT ... FREE RERUNS OF YOUR COMPANY'S AD ... 100 PRIZES IN ALL. 

Examine this issue of Electronic Design with extra care. Pick the ten 
advertisements that you think will be best SEEN AND READ by your 
fellow engineer-subscribers. List these ten advertisements on the 
special entry form bound in at right. (Be sure to check the box 
marked "Reader Contest. " ) 

This year, your selections will be measured against the ten ads 
ranking highest in a weighted combination of both "Recall Seen" and 
"Recall Read Most" categories of Reader Recall - Electronic De­
sign's method of measuring readership - see item 6 in contest rules . 

In making your choices do not include "house" advertisements 
placed by Electronic Design or Hayden Publishing Company, Inc. 
(such as this ad describing the contest). Don't miss your chance to 
be a Top Ten Winner! All entries must be postmarked no later than 
midnight, February 28, 1975 . Winners will be notified in March 1975. 

READER CONTEST RULES 
1. Enter your Top Ten selections on the entry blank provided, or on 
any reasonable facsimile. Be sure to indicate the name of the adver­
tiser and Information Retrieval Number for each of your choices. Do 
not use page number. (Ads placed by Hayden Publishing Company in 
Electronic Design should not be considered in this contest.) 
2. No more than one entry may be submitted by any one individual. 
Entry blank must be filled in completely, or it will not be considered. 
The box on the entry blank marked " Reader Contest" must be 
checked. Electronic Design will pay postage for official entry 
blanks only. 
3. To enter, readers must be engaged in electronic design engineer-

ing work, either by carrying out or su pervising design engineering or 
by setting standards for design components and materials. 
4. No cash payments, or other substitutes, will be made in lieu of any 
prize, (except the $1,000 prize). 
5. Contest void where prohibited or taxed by law. Liability for any 
taxes on prizes is the sole responsibility of the winne rs. 
6. Entries will be compared with a weighted combination of both the 
"Percent Recall Seen" and the "Percent Recall Read Most" scores 
for each advertisement. Each percentage point for "Recall Seen" will 
count 1 point. Each percentage point for "Recall Read Most" will 
count 2 points. The ten ads having the highest poi nt scores will be 
declared the winners. Example: an ad with 40% " Seen" score and 
12% "Read Most" score counts 40 + (2 x 12) = 64 points. 
7. In case of a tie, the earliest postmark will dete rmine the winner. 
Decisions of Top Ten contest judges will be final. 
8. Free reruns of any advertisement wil l be made o nly from existing 
plates or negatives. If the advertisement qualifying for a free rerun is 
an insert, the winner's company may run a two-page spread from 
existing plates or negatives in up to 4-colors. 
9. Hayden Publishing Company, Inc. reserves the right to schedule 
reruns at its discretion. 

FOR A COMPLETE DESCRIPTION OF PRIZES 
FOR BOTH READER AND ADVERTISER CONTESTS 

SEE PAGES 180 AND 181 

USE SPECIAL ENTRY BLANK BOUND IN AT RIGHT 
, (Additiona l entry blanks are bound inside the front cover) 

Advertiser Contest 
PICK THE TOP TEN ADVERTISEMENTS IN THIS ISSUE . . 
. . . $1 ,000 CASH ... FREE JET FLIGHT ... COLOR TV . 

WIN A WINDJAMMER CRUISE FOR TWO 
. BULOVA TIMEPIECE . 

There's a separate contest open to all marketing and advertising per­
sonnel in companies. and to advertising agencies. 

Examine this issue of Electronic Design with extra care. Pick the 
ten advertisements that you think will be best SEEN AND READ by 
Electronic Design 's readers. List these ten advertisements on the 
special entry blank bound in the front or back of this issue. (Be sure 
to check the box marked " Advertiser Contest ''. ) 

In addition to valuable prizes, all ads that place in the Top Ten will 
be given free reruns . If you are a winner in the advertiser contest , 
and if you ran an ad in the January 4 issue that did not place in the 
Top Ten , that advertisement, or a like ad of your choice , will be given 
a free rerun . See rules if the winning ad is an insert. 

ADVERTISER CONTEST RULES 
1. All rules for the Reader Contest will similarly apply for this contest , 
with two exceptions : readers engaged in electronic design engineer­
ing work, as defined in the reader contest rules , are not eligible to 
participate in this special contest. The box on the entry blank 
marked " Advertiser Contest " must be checked . 

2. Entrants in this contest may use the official reader contest entry 
blanks or any reasonable facsimile. 
3. This special contest is open to marketing and advertisi ng person­
nel only at all manufacturing companies and advertising agencies 
whether or not their companies or agencies have an advertise ment in 
the January 4, 1975 issue . However, only those companies (or divi­
sions thereof) advertising in the Jan . 4 issue , and the advertising 
agencies placing such advert isements are eligible for a free rerun of 
their advertisement should a member of their organization win . 
4. Free reruns of any advertisement will be made only from existing 
plates or negatives . If the advertisement qualifying for a free reru n is 
an insert , the winner may run a two-page spread from existing plates 
or negatives in up to 4-colors . 
5. Hayden Publishing Company, Inc., reserves the right to schedule 
reruns at its discretion . 

FOR A COMPLETE DESCRIPTION OF PRIZES 
FOR BOTH READER AND ADVERTISER CONTESTS 

SEE PAGES 180 AND 181 

USE SPECIAL ENTRY BLANK BOUND IN AT RIGHT 
(Additional entry blanks are bound inside the front cover) 



The new Keithley 
Model 168 autoranging DMM ... 

.. Yive la difference! 
There really is a difference in Digital Multimeters, 
and once you 've experienced Keithley 's 168 you 'll 
know why we say vive ! If you 're tired of "general­
purpose " promises that turn into run -of-the-mill 

two-terminal 
input 

Simple to 
connect. You 

performances; if you want that bit extra that' ll make 
your job easier, then vive la difference . .. here 's the 
DMM for you ! Send for our DMM Selector Guide or 
call us for demo now. Phone (216) 248-0400. 

HI LO 

can 't get it wrong . Eliminates the word 
"whoops" from your vocabulary. Saves 

5functions 
100 µV to 1000 V de 
100 µV to 500 V ac 
0.1µAto1 Ade 
0.1 µA to 1 A ac 
100 mO to 20 MO 

price 
Enough said? Order 
one . . . ortwo . .. or 
three now! 

~ hi-lo ohms ~ 

.. 
Selecteitherof two ..a. 

voltage levels, 1 V or -

• 

100 mV, for ohms mea- • 
surements. You can 
have your PN junc-

,...,. tions either way ~ 
~ you want 'em ..., 

... on or off. 

~' ,~ 
'1" 

temper, too. 

options & accessories 

Rechargeable batteries ·-------· that you can install 
anytime. An RF probe for high frequencies. Test leads. 

A 50-amp current shunt too. 

INSTRU1VCE NTS 
U.S. A., 28775 AURORA ROAD, CLEVELAND, OHl044139 
EUROPE, 14, AVENUE VILLARDIN, 1009 PULLY, SUISSE 
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We've put together an assortment of 20 
different devices that cover most of the things 
you want to do with op amps. With this package 
at your elbow you will be able to reduce your 
idea-to-breadboard time from days, or even 
weeks, to minutes. 

Here are some of the reasons we think it 
will be useful to you: 

First, it contains the CA3130, our new device 
that combines MOS/FET, bipolar and CMOS on 
the same chip and gives you a lot of performance 
for a low price. 

Second, you will have a number of RCA 
versions of industry standard types that will let 
you evaluate and compare them with what you 
are now using. 

lnternotional: RCA. Sunbury-on Thomes, UK. RCA, Fuji Building, 7-4 Kosumig 

Third, you can get first-hand experience with 
some of the new devices that could soon become 
industry standards- they're the types we've 
developed over the past 12 months to help you 
design for improved performance and lower cost. 

In addition to general-purpose, precision and 
high current types you will get wideband and 
operational transconductance amplifiers, as 
well as RCA micropower programmable op amps. 
And we've wrapped up this neat little package 
with both a data book and applications manual. 

For specific information about the Op Amp 
Selector, contact your local RCA Solid State 
distributor or write RCA Solid State, Box 3200, 
Somerville, N.J. 08876. Phone (201) 722-3200, 
Ext. 3142. 

RG1ftSolid 
••State 

A full house in Linear ICs. 
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