






















































































































































































































































































































































How much do your "free" magazines 
cost you? 

Free electronics magazines come flying across your 
desk month after month. But have you ever 
stopped to figure what these giveaways ac-
tually cost you? 

Time is money, and you can spend a 
pile of it plowing through "free" 
publications looking for the infor­
mation you need. 
ELECTRONICS is different. It has 
the manpower and the expertise 
to edit out what's inconsequential 
and to hone down what is impor­
tant so that you can get to the 
heart of the subject matter 
quickly. The result: you cut hours 
off your reading time. 
In ELECTRONICS, you get all 
you need to know in a fraction of 
the time it takes you to wade 
through any free magazine. Every 

170 B 

issue of ELECTRONICS is packed from cover to 
cover with up-to-date information, the breaking 
news of the ETM-Electronics Technology Market­

place in the U.S. and worldwide. 

ELECTRONICS tells it faster, cleaner and 
straight to the point. Every time. 

Isn't it worth 8 dollars a year to make 
sure you stay on top of what's hap­
pening in the Electronics Technology 
Marketplace? Only one magazine 
stays on top- ELECTRONICS. 
ELECTRONICS is the Source. 

And you can get ELECTRONICS 
where you can find the time to read 
it- at home. Go to the Source, today. 
Just fill out the subscription card 
enclosed in this issue, and 
send it off. 
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Th a t ·s a f o ur - i nc h -squ a r e c h r o rn e p h o t o­
rn as k o f th e h i g h es t qu a lity y o u ca n 
huy . An d y o u ca n b uy it fr o m a ny o f 
sev e r a l ph o t o m as k m a n u f ac ture r s. a ll o f 
vvh o m a r e p r ice-compe titive . Th e r e f o r e. 
y o u m a y rightfully as k : " If th a t's tru e 
th e n vvhy i s MICRO MASK smiling?" 

Actually . your own comments , more 
than anything, have led us to consider 
ourselves your best bet in chrome photo­
masks . From input we ' ve received . ap­
parently we have proven ourselves over 
the years as a strong. service- oriented 
company - a company you've long 
looked to for emulsion : and now for 
chrome . We ' re pleased you think of us 
that way .. 

Electronics/February 21, 1974 

MICRO MASK . INCORPORATED 
716 North Pastoria Avenue 

Sunnyvale . CA 94086 
408/ 245- 7342 
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Two-for-One money Saver 
new from monsanto. 

1 It's A Function 
• Generator! ! 

•Frequency Range 10Hz to 1MHz 
• Setability and Resolution to 0.1 Hz 
w ith digital display 
• Low Distortion-typically 0.1°/o 
• Functions : Sine, Square and 
Offset Square Waves 
• Attenuator- 3,20db sections 
plus vernier to 4VRMS 

a It's A 
•Counter!! 

• Frequency Range 5Hz to 15MHz 
• Six gate times for resolution to 0.1 Hz 
• 4 Digit LED display with memory 
• Input sensitivity, 50mV RMS 
• Crystal Controlled Time Base 

"' Information Only" Circle 172 on Reader Service Card 

- FUNCTION GENERATOR I COUNTER MODEL 304A. 

HJHCTIQN ATTfH\JATOA -" • "" -~ . H. 
-~ . ... 

CO•l~H!ll! ~P~lo'f ()S(. 
!l>'Nl QttCr 001..u• 

~-@$ 

It's A Function 
Generator I Counter!! 0 n ly $445. 
United Systems Corporation, 918 W oodley Road, 
Dayton, Ohio 45403 (513) 254-6251 
A Subsidiary of 

Monsanto 
" Demonstrati on Only" Circl e 202 on Reader Service Card 

''His flight training was 
worth $300,000. It didn't cost 
us a cent!' Mr. Walter A. Foley, Port Angeles, Washington 

Reserve Officer Candidate Program reserves him a 
place in Naval aviation before he graduates. • 

Think your son can qualify? Suggest he see 
his Navy Recruiter. Or mail the coupon below. Or 
call 800-841-8000 toll-free. Ask for the Air Desk. 

The Navy. 
1.-------------------~ 

_ ,I TO: Captain Robert W. Watkins, rsA 
NA VY OPPOR1UNITY INFORMATION CENTER 

___ ....... I P.O. Box 2000, Pelham Manor, N.Y. 10803 

I Yes, I'd like to help my son ~et $300,000 worth of flight 
I training. Please send more information on: 

I D Pilot training (AOC Program) . 
J D Navii;ation, radar, electronics D Aviation Reserve Officer r 
11 training (NFOC Program). Candidate (A VROC Program). 
' -._I NAME (Please Print) ______________ _ 

.. I . I ADDRES"------------------

~11 Cl PHONE----

., STATE ZIP. ____ _ 

L-------------------~ 
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The Hanover Fairfor9~ 

Highlight of the year for 

electro­
en.· ineerin 

For 9 days the Hanover Fair is the world centre for the electro-engineering industry. 
The range of products on offer extends from micro-building elements to large transformers 

and from laying out a control loop up to planning complete national grids. 
In Hanover you obtain a panoramic view and detailed information in the shortest possible way. 

Due to the fact that Hanover is such an important event 84 % of buyers 
regard the visit to the Hanover Fair as essential*). They collect information and ideas not only 
from their own particular branch but also from other sections of industry such as automation , 

internal combustion engines, gears, transmissions and drives. 
Plan your stay in Hanover. The world class range of products on display at Hanover 

ensure that your visit will be a success - after all, the fair only takes place once a year 
and there is only one Hanover Fair in the world . 

~-------- e, ==·· 
I 

For planner and buyers 

1 
.. ;;:·;.;;··,; 

Electric energy, plant and equipment 
Electric power generation and conversion: Electrical machines, Trans- •.•.•• 
formers, Static converters, Primary and secondary power sources, Heavy- :·:·:~ 

1 I current capacitors. 1 ·!•!•! 
• Electric power distribution: High-voltage switchgear, Low-voltage switch- ·:::::: 

*) refer to the brochures 
entitled "The transparent market' '. 

~ear, Conductors and wiring, Cables, Cable fittings and line fittings. :•:•:• 

1'i~J>.~~· flfJi'V • I ~=~~i~i~1

g , 8Pfi:~~~~~ ~~ldr'r!~ch!~i~g s~~~ri~~~ce~l~~3~-t~1=~~-mt':~~t8;~~~'. , =·.· ... =~ •• :; .•.• :~.· .. :: •• := .... :;. ,.,., ~ Electro-chemical and electro-physical processing , Electrical apparatus for 
manufacture and operation . 

# 
Electric and electronic Instrumentation and automation 

~ 
~ Individual apparatus, Equ ipment and systems. Apparatus and equipment • 

aMfl, ~ 
fl.,. - I (classified by measured quantities), Apparatus and equipment (classified , .=:=·.::=.=.·.·.:,· 

by measuring methods) 
Electronic components • • • ' 

I 
Active components, Passive components, Electro-mechanical components, , .=:=:.·:=.=.·.=.:· 
Assemblies and subassemblies. 
Lamps and light fittings • • • • 
Illumination engineering: Light fittings, Incandescent lamps, Discharge •:•:•:• 

I ~ ,~ 
Electrical installation : Installation equipment, Electric conduit :·:=:·: 
Telecommunications •:•:•:• I Communication by wire, Communication by radio, Signalling and security, :•:•:•: 

Information, ideas I ~!rr~: a::::::'.:::::::::::::: :::r::::'::~:'.1:~n·~:~at::::;:phic lt·~.~.~.1.~.~.: 
apparatus, Receiving antennas, Electro-acoustic components and acces-

H 
sories, Audio-visual apparatus for commercial purposes. :•:•:•: 

an. O¥e r I Do.mestic installations and .wir ing: Installation equipment, Electric con- m;::::::: 
du1t, Electric household appliances 1:::;:;: 
und Ausstellungs-AG , D-3 Hannover-Messegelaende. Tel : (0511 ) 8 91 :·:·:• I 
Obtain the following information leaflets from the Deutsche Messe- , ·::::::: 

• telex : og 22 728, :::::: 

Fa r ' I o the list of exhibitors from th e electrical engineering section 1·:·:·: 

I . ~ f:~1~1i~~:~71~1~~~~;it~!lat i on engineering .l.l.l.l.l.l I o electron ic components I Thursday, April 2S o measuring and automation .::::::. 

toFriday, May J I- - ~::::::: 
···==:::::::!~~tMM:filT:~:i:~:;:i:mM:;:;:i:;:i~:li:~:;:Jk:i:i:~:mi:l:~:;:i~~=:::iU 
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CLASSIFIED ADVERTISING 

E~~~~~l0~~o~r~~~!ION 
USED OR SURPLUS EQUIPMENT 

LQLo•r••

9
t Prie'°' st • .fa:::~O:a:ed 

Take 20 "I• 

Selection TTL IC-1 
• Money Back Guarantee 

~YPs•H7400 so~;·~ B ~=;::~ :~~ B ~:;:!~: 1:~~ 
B ~:;:g~ :~g B ~:;::~ : ~~ 8 ~:;:::~ : : ~~ 
B ~=~m :~~ B ~=~::: :~g B ~~~:~:~ 1:~~ 
0 SN7405 . 35 0 SN7410 . 50 0 SN74151 1 . 25 
0 SH7406 .45 0 SH7471 .55 0 SN74152 4 .95 
0 SN7407 . SS 0 SN7472 . SO 0 SN74153 1.60 

B ~:;:~~ : ~~ B ~:;:~! : :~ B ~:~::~: ~:~~ 
0 SN7411 . 35 0 SN7475 1.00 0 SH74156 1.45 
0 SN7413 .95 0 SN7476 .65 0 SH74157 1.55 
0 SN7415 .SS 0 SN7478 .95 0 SH74158 1.55 
0 SN7416 .55 0 SH7480 .65 0 SH74160 1 .95 
0 SN7417 . SS 0 SN7481 1 .25 0 SN74161 l.95 
0 SH7420 .30 0 SN7482 .99 lJ SN74163 1 .95 
0 SN742l . SS 0 SN7483 1 . 25 0 SH74164 2 .95 
0 SN7422 . 35 0 SN7485 1 . 41 0 SH74165 2.10 
0 SN7425 . SO 0 SN7486 . 55 0 SN74166 2.05 
0 5N7426 . 36 0 SN7489 4.50 0 5N74173 2 . 50 
0 SN7430 .30 0 SN7490 1.49 0 SN74174 3.20 
0 SN7432 .35 0 SN7491 1.35 0 SN74175 l .20 
0 SN74l7 .55 0 SN7492 1.35 0 SN74176 2 . 10 
0 SN74l8 · . SS 0 SN7493 1.35 lJ SN74177 2.10 
0 SN7440 . 30 0 SN7494 1 . 35 0 SN74179 2.10 
0 SN7441 1 . 40 0 SN7495 1.35 0 SN74180 1 .20 
0 SN7442 1 . 50 0 SN7496 1 .35 0 SN74181 4 .90 
0 SN7443 1 . 50 0 SN74106 .95 0 SN74182 1 .20 
0 SN7444 1 .50 0 SN74107 .70 0 SN7418S 2 . 50 
0 SN7445 1.50 0 SN74108 .95 0 SN74192 1.95 
0 S:N7446 1.65 0 SN74112 .95 0 SN74193 1.95 
0 SN7447 1.45 0 SN7411l .95 0 SN74194 1 .95 
0 SN7448 1 .50 0 SN74114 .95 0 SN74195 1 .25 
0 SN7450 . 30 0 SN74121 . 60 0 SN74196 2 . 50 
0 SN7451 . 30 0 SN74122 .95 0 SN74197 2 . 50 
0 SN7453 . 30 0 SN74123 1.20 0 SN74198 2 .65 
0 SN7454 . 30 0 SN74125 .71 " OIP'' P.tehkn 

'! ·• ·i-~ SPECTROL CERMET . 
{~\ (t ::~ Any 2 "MICRO" POTS 

... !-:,.-·• •·r-..~ / 
for $1 p:! ~o~; • x ~~(;o ~ 1r~~~ ~n -

, .. Ohms 0 500 Jtular, I !"1- turn, wedite-
0 10 0 lK D SOK shaped p ins, for easy pc 
0 20 0 2K 0 lOOK work. :i 1 watt 20 r;, 
0 50 0 SK 0 200K sc r ewd river side. 
0 100 0 lOK 0 SOOK 0 Model No . 53 - 1 - 1 
0 200 0 20K 0 1 Me g .a .1 :\ dia. x 5/ I G" h iJth . 
MOdel No. 53- 2-1 - Si np;l e- l ur n, :I-lea d s, 

0 :>/ I fi" cu be, si np;l e -tu rn , sc rewdr i\"e r t o p . 1 :! watt. 
screw-adjus t, fro nt , 11:.: T0-5 lrans istor size. fili. 
walt 20 ..-, . tru n:.i:.lor sucke t:.. 

Terma: add pos t aae R•ted: net ao ~ 
Phone Orde r s: Wakefield , Mass. (617) 245-3829 c.,J': 

~~~·Wa!:r-k~r~eet1 
> cC~Q.~~ss~.A ~a;~fiii~tN~'i)s . o ~<o. 

POLY PAKS s;~i~;. 
P.O. BOX 942$. LYNNFIELD, MASS. 01940 Ports 

CIRCLE 951 ON READER SERVICE CARD 

IMMEDIATE DELIVERY 
Minis & Peripherals 

DEC-HIS-NOVA 
SEL-HP-MOHAWK 
CPU, Card, Printer, Tape, Disk 

NEW• MOHAWK 4320 PRINTERS 

PDP 11 PERIPHERALS 
CPU, MEMORY 

PDP 8 CPU $1500 
$750 Minis 

TELETYPE 35 & 37 
DEC & HONEYWELL Modules 

617 /261-1100 
Send for Free Repor1 " M amtenanu of Compurers .. 

AMERICAN USED COMPUTER CORP. 
P.O. Box 68. Kenmore Sta .. Boston. MA 02215 
member COM.PUTER DEALERS ASSOCIATION 

CIRCLE 953 ON READER SERVICE CARD 

174 

RADAR SYSUMS GROUND AND AIRIORNE AUTOMATIC 
TRACKING ANTENNA SYSTEMS NIKl AJAX NIKE HER · 
1 IHH M 13 MSQ IA MPS · l9 MPS-9 SCI 584 TPS · ID 
JPS 28 fAA · AS5t 2 AIRBORNE SYSTEMS APN ·84 APN -101 
APS 20 Ar s 17 APS -45 DPN -19 DIGITAL COMPUTERS 
IBM 6 50 IBM 704 

~ 
lARGHT INVENTORY Of RADAR AND 

MICROWAVE EQUIPMENT IN lHE WORtO 

RADIO RESEARCH INSTRUMENT CO. 
3 QUINCY ST NOIWALK CONN 06850 11031 UJ 1600 

• • I • , I • 

FREE CATALOG 
HAID-TO-FIND PRECISION TOOLS 
Lists more than 1700 Items-pliers, 

:,:ze;!;1:,;'~:1~~:r~~i:~1~ ~~ei:i~; 
and ~ses. Also includes fout pages of 
ull'ful "Tool Tips" to aid in tool selection . 

... 

'CiRCLE 956 ON READER SERVICE CARD 

CIRCLE 957 ON READER SERVICE CARD 

.1111 EMPl .. OYMENT 
"" OPPORTlTNITIES 

Send New Ads to: 
Electronics 

Class. Adv. Dept. 
P.O. Box 900, N.Y., N.Y. 10020 

POSITIONS VACANT 

Assistant Professor of Electrical Engineer­
ing Technology- Immediate appointment. 
Successful applicants MSEE, Preferably 
industrial controls/computer experience, 
research and promotional inten:sts. To 
teach associate and bachelor State-of-the­
Art Programs at mature 145 year old in­
stitution. Reply to John C. Spille, Dean, 
Ohio College of Applied Science, Cincin­
nati, Ohio 45210. Equal Opportunity Af­
firmative Action Employer. 

Positions Available-Electrical & Elec­
tronic Eng's. Over 1000 US client co 's 
pay our fees for selected technical refer­
rals. Est . 1959. Send resume with pres. 
sa l. Atomic Personnel , Inc., Box L, 1518 
Walnut St., Phila ., Pa . 19102. 

Q. Whom do I contact or call to re· 
new my classified ad or make 
corrections? 

A. Write Electronics, Class. Adv. 
Dept. , P.O. Box 900, NY, NY 
10020 or call : (2 12) 997-6585 
or 6586. Give full company 
name, si ze of ad , & date or dates 
it is scheduled to appear. 

Advertising Sales Staff 
Pierre J. Braude (212] 997-3485 
Advertising Sales Manager 

Atlanta, Ga. 30309: Joseph Lane 
100 Colony Square . 1175 Peachtree St. N.E. 
(404] 892-2868 

Boston. Mess. 02116: James R. Pierce 
607 Boylston St. (617] 262-1160 

Chicago , Ill. 60611 : 
645 North Michigan Avenue 
Robert W. Bartlett (312) 751-3739 
Paul L. Reiss (312) 751-3738 

Cleveland, Ohio 44113: Wolham J. Boyle 
[716] 586·5040 

Dallas, Texas 75201 : Charles G. Hubbard 
2001 Bryant Tower, Suite 1070 
[214] 742-1747 

Denver, Colo. 80202: Harry B. Doyle, Jr. 
Tower Bldg .. 1700 Broadway 
[303] 266-3863 

Detroit, Michigan 48202: Robert W. Bartlett 
1400 Fisher Bldg . 
[313] 873-7410 

Houston, Texas 77002: Charles G. Hubbard 
2270 Humble Bldg . [713] CA 4-8381 

Los Angeles, Calif. 90010: Robert J. Rielly 
Bradley K. Jones, 3200 Wilshire Blvd .. South Tower 
[213] 487-1160 

New York, N. Y. 10020 
1221 Avenue of the Americas 
Warren H. Gardner (212] 997-3617 
Michael J. Stoller [212] 997-3616 

Philadelphia, Pa . 19102: Warren H. Gardner 
Three Parkway, 
[212] 997-3617 

Pittsburgh, Pa. 15222: Warren H. Gardner 
4 Gateway Center, [212] 997-3617 

Rochester, N.Y.14534: William J. Boyle 
9 Greylock Ridge, Pittsford , N.Y . 
(7 16] 586-5040 

San Francisco, Calif . 94111 : Don Farns 
Robert J . Rielly , 425 Battery Street. 
[415] 362-4600 

Paris: Alain Offergeld 
17 Rue-Georges Bizet. 75 Paris 16, France 
Tel : 720-73-01 

Geneva: Alain Offergeld 
1 rJe du Temple. Geneva , Switzerland 
Tel : 32-35-63 

United Kingdom & Scandinavia: Keith Mantle 
Tel : 01-493-1451. 34 Dover Street, London Wl 

Miian: Robert Sa1del 
1 via Baracchini, Italy Phone 87-90-656 

Brussels: Alain Offergeld 
23 Chaussee de Wavre 
Brussels 1040. Belgium 
Tel : 13-73-95 

Frankfurt / Main: Fritz Krusebecker 
L1eblgstrasse 27c. Germany 
Phone720181 

Tokyo: Tatsumi Katagiri , McGraw-Holl 
Publications Overseas Corporation, 
Kasum1gaseki Building 2-5. 3-chome, 
Kasum1gaseki. Ch1yoda-Ku , Tokyo. Japan 
[581] 9811 

Osaka: Ryji Kobayashi, McGraw-Hill 
Publications Overseas Corporation, Kondo 
Bldg ., 163, Llmegae-cho Kita-ku, Japan [362] 8771 

Australasia: Warren E. Ball, ITO Box 5106, 
Tokyo , Japan 

Business Department 
Stephen R. Weiss, Manager 
(212] 997 -2044 

Thomas M. Egan, 
Production Manager [212] 997-3140 

Carol Gallagher . 
Assistant Production Manager (212] 997-2045 

Dorothy Carter, Contracts and B1lllngs 
[212] 997-2908 

Frances Vallone, Reader Service Manager 
[212] 997-6057 

Electronlcs Buyers' Gulde 
George F . Werner, Associate Publ isher 
[2 12] 997-3139 

Regina Hera, Directory Manager 
[212] 997-2544 

Electronics/February 21 , 1974 
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Production 
Cleani~~~ 
Problelri? ~~"- -
Branson 
Ultrasonics 
- the Sound 

Solution 
Ultrasonic cleaning is the only way to meet cleaning 
specifications for semi-conductors or precision 
mechanisms. You can even clean complete assemblies , 
with improved yields, and in far less time - making 
ultrasonics the economical solution. 
Branson systems, customized from standard modular 
generators and immersible transducers, pay off in 
precision, consistency, and efficiency. 

Electronics/ February 21 . 19 7 4 

) \ 
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1 

\ 

Custom Branson Ultrasonic Cleaning 
Systems are used throughout Indust ry to 
clean all types of products, such as ring 
and precision gears ; Integrated circuits ; 

fuel Inj ector nozzles ; printed circu it 
boards ; bearings; elect rical devices . 

Circle 175 on reader service card 175 



Electronics advertisers February 21 , 197 4 

Abbott Trans istor Labs Inc. 
Technical Adv. Agency 

Acme Electric 
Hutchins/ Darcy Inc. 

• Advanced Micro Devices 
Keye Donna Pearlstein 

Advanced Micro Devices 
Keye I Donna / Pearlstein 

• AEG Telefunken 

Allen Bradley Company 
Hoffman. York, Baker & Johnson Inc. 

6 

28 

24E 

10-11 

17 

24 

American Microsystems Inc. 156-157 
Wilton Coombs & Colnett Inc . Advertising 

American Power Systems Corp. 146 
Effenson I Nusbaum / Richard / Advertising 

American Smelting and Refin ing Company 168 
Clyne Maxon. Inc. 

:j: AMP Incorporated 118-119 
Aitkin-Kynett Co .. Inc. 

• Amphenol Industrial Division., 
Bunker Ramo Corp. 22-23 
Marsteller .. Inc. 

Anzac Electronics 168, 152 
Ken Puleo Advertising 

•A~~ 1H 
Creamer, Trowbridge, Case & Basford., Inc. 

Avtel Corporation , 
an Alrtronlcs Subsidiary 150 
Herb Grondort Design & Illustration 

Branson Instruments Co. 175 
Langeler-Stevens Inc. 

The Buckeye Stamping Company 147 
Wheeler Knight & Gainey, Inc . 

• Burndy 21E 
Axis Sprl 

Burroughs Corp. 
Conti Advertising Agency, Inc. 

California Instruments 97 
Manning / Bowen and Associates 

• Cambridge Thermonlc Corporation 164 
Chirurg & Cairns, Inc . 

• Canon Amsterdam N.V. 19E 
Euro Advertising BV. 

:j: Centralab Electronics Div., 
Globe-Union Inc. 64-65 
Action Communicators 

Cherry Electrical Products., Corp. 13 
Kolb / Tookey and Assoc., Inc. 

• C & K Components 141 
Van Christo .. Inc. 

• Clalrex Corporation 4th Gov. 
Black-Russell-Morris 

• Custom Electronics., Inc. 122 
Laux Advertising. Inc . 

Datacralt 77 
Resource Marketing, Inc . 

Delco Electronics Division, 
General Motors Corp. 142-143 
Campbell-Ewald Company 

• Delevan Division, 
American Precision Industries, Inc. 20 
Comstock Advertising .. Inc. 

Delta Products, Inc. 163 
The Will iam Loughran Company 

Deutsche Messe AG, Hannover 173 
WilkensWPT 

Dlacon 164 
Grant Rogondino Millard , Inc. 

• Dlallght Corporation 138 
Michel-Cather .. Inc . 

Dlgltal Equipment Corporation 62-63 
Creamer, Trowbridge, Case & Basford , Inc. 

Disc Instruments, Inc. 148 
Jansen Associates, Inc. 

Diva., Inc. 102 
Halloff & Caine 

Eastman Chemical Products ., Inc., 
Industrial Chemicals 160 
J. Walter Thompson Company 

:j: Eastman Kodak Company, 
Business Systems Markets Div. l 7 
J. Walter Thompson Company 

Economic Development 
Department (Colorado) 146 
Praco .. Ltd . 

Electroglas, Inc. t 49 
Roy Minor / Graphic Arts 

Electronic Arrays 139 
Bonfield Associates 

Emerson & Cuming., Inc. 
Edwin F. Hall 

Exar Integrated Systems 
Regis Mc Kenna Inc. 

Exact Electronics 
Hugh Dwight Advertising 

176 

75 

48 

57 

Fairchild Semiconductor., Inc. 
Carson / Roberts, Inc . Adv .. 
Division of Ogilvy & Mather., Inc. 

• Fluke 
Marsteller 

Fluke Manufacturing Co., John 
Bonfield Associates 

Fuji Electrochemical Co., Ltd. 
General Advertising Agency., Inc. 

• General Electric Co., 
Miniature Lamp Division 
Carr Liggett Advert ising .. Inc . 

18-19 

l 1E-13E 

15 

145 

165 

General Magnetics 3rd Gov. 
McCarthy/ Scelba/ DeBiasi Adv. Agency., Inc . 

• • General Radio 
Grad Associates 

Gould Inc./ Instrument Systems Div. 
Carr Liggett Adv .. Inc. 

Gulf Power Company of Pensacola, Inc. 
Cargill , Wilson & Acree Inc. Advertising 

Hansen Mtg., Co. 
Keller-Crescent Co. 

Harris Semiconductor 
Tucker Wayne & Company 

7E 

124-125 

162 

126 

43 

Heath/ Schlumberger Scientific Instruments 153- l 55 
Advance Advertising Services 

• Hewlett-Packard 2 
Richardson. Seigle, Rolfs & McCoy, Inc. 

• Hewlett-Packard 136-137 
Richardson. Seigle, Rolfs & McCoy, Inc. 

• Hewlett-Packard 
Tallant / Yates Advertising Inc. 

• Hewlett-Packard 78-79 
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At last, it's all perfectly clear! 

This new 31/2 digi t portable DMM 
is the first and only instrument 
with function indicators - all five 
of them - built into the long life 
"Fie ld Effect" Liquid Crystal display! 

And it's delivered complete with built-in 
re-chargeable nickle-cadmium batteries and 
a separate AC Power Supply/Battery Charger -

all for only $269.00! 

41/2 Digit 
Multimeter 

only $395.00 ! 

31/2 Digit 
Multimeter 

only $269.00! 

And to complete the spectacular new TEKELEC line, there 's a 
31/2 digit and a 41/2 digit laboratory multimeter! They're complete , 
too, with all five functions , 25 ranges, pushbutton controls , front 
panel reading rate controls, and all of the sensitivity you expect 
from high performance laboratory instruments! 

You can make either one into a portable by simply adding 
optional nickle-cadmium batteries, and the fully isolated parallel 
BCD option gives you a digital interface to your printer, com­
puter or controller. 

And there 's even an optional probe that will take - and hold -
your readings for you! 

For all the details on the outstanding quality, reliability , and per­
formance of these new DMMs, just call or write to Dave Froelich 
at TEKELEC, INC., 31829 W. La Tienda Drive, Westlake Village , 
California 91361 , Tel: (213) 889-2834. 

And to see them in person , ask the TEKELEC representative or 
your local authorized distributor for a demonstration. Then you ' ll 
say " get a TEKELEC," too! 

TEKELEC, INC.~ 
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These semiconductor cooling ideas 
improve circuit performance 

and reliability, cut costs. No. 7 of a Series 

Engineers use Staggered Finger heat dissi- a wide range of circuit design and packag­
pators, Thermal Links, Fan Tops, and other ing problems dealing with power, reliability, 
IERC thermal management devices to solve switching speeds, circuit density, stability, 

reproducibility, and cost. Here are four ideas 
that may suggest new ways you can put 
IERC dissipators to work for you. 

More power, higher reliability from the sa me T0-66s is a paradoxical 
requirement, but designer met it in this amplifier circuit with LB 
Series Staggered Fi nger dissipators. Nominal case rise above ambient 
of 90°C for bare case T0-66s permits 3 watts dissipation per device. 
Adding LB s doubled transistor life by giving I 0°C temperature drop 
while increasing power to 5.5 watts per device. 

. ' r ,.. . >"I . ;.~ . 
.. .. .... -- - ~~~ ~~ ,,, 

Erratic flip-flop in high-G environment posed problem until IERC 
Thermal Links came to the rescue . Thermal Links held the T0-5s 
firm , increased their therm al mass, and linked the two cases to a 
common heat sink. Resulting lowered junction temperature per­
mitted more stable operation a nd higher reliability while thermal 
matching assured a balanced circuit. 

For more information 

Design-to-cost criteria were missed in a touchy servo am­
plifier because 4 parallel devices required too much testing 
and matching. Designers went to single T0-6 cooled by 
nested HP I and H P3 Staggered Finger dissipators. At 
I 00°C case rise above ambient, the single T0-6 dissipates 
36 watts, plenty for the application. 

Faster switching speeds and lower junction temperatures 
at the same power levels without spending a bundle was 
called for after bread board testing of this circuit. Adding 
TERC Fan Top dissipators to the T0-5s held junction tem­
peratures well below maximum s and substantially 
improved rise and fall times. And the press-on Fan Tops 
cost just pennies. 

IERC .,, 

on heat sinks a nd dissipators for milliwatts to kilowatts, 
send for the IERC Short Form Catalog today. It covers 
the most complete line of thermal problem solving devices 
available anywhere. 

j lERC j~J 
Heat Sinks / Dissipators 
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