








































































































































































































































































































































































A brochure providing informa­
tion on photoetching techniques em­
ployed in the production of preci­
sion parts for industrial and con­
sumer products includes technical 
details on ease and speed of etching 
various materials. Special notes on 
designing parts for optimum re­
sults, and typical examples of close­
tolerance, intricate parts possible 
are discussed. Tech-Etch, Inc. 

CIRCLE NO. 369 

Opto-electronic relays 
A 28-page catalog describing a 

line of solid state and reed relays 
including time delay, time interval 
and frequency-sensitive relays is 
available. The units utilize a minia­
turized, ruggedized design and are 
recommended for military and in­
dustrial applications. Solid State 
Electronics Corp. 

CIRCLE NO. 370 

Integrated power supplies 
A twelve-page brochure entitled 

"Integrated power supplies using 
hi-pac <RJ process" covers the 
unique features of the Hi-Pac(R) 
power supplies, provides technical 
information and illustrates product 
applications. Solitron Devices, Inc. 

CIRCLE NO. 371 

Patchcord programing 
A 24-page brochure entitled 

"Versatility in Patchcord Program­
ing Systems," covers the manufac­
turer's line of products for patch­
cord programing. Included in the 
presentation are schematics and il­
lustrations. Anderson Electric Corp. 

CIRCLE NO. 372 

ELECTRONIC DESIGN 21, October 11, 1967 

Speed of assembly used to be the 
supposed reason behind the specification 
of conventional crimp-type miniature con­
nectors despite the fact that Emlock® 
compression fit connectors were generally 
recognized to be much more reliable. This 
situation is changed now. Emlock® com­
pression fit connectors, thanks to our new 
T15 bench tool, are more than a match 
for crimp in assembly time. This is def­
initely not true of competitive compression 
types utilizing compliant braid gripping 
components rather than all metal ele­
ments, as we do. 

With the new T15 tool, all you have 
to do to assemble an Emlock® connector, 

after preparing the cable, is install a 
nut, wedge and washer, seat the ferrule 
against the braid and compress. It's that 
easy. 

Prove it to yourself. One of our Techni­
cal Representatives will be happy to call 
on you for an actual demonstration of 
Emlock® assembly speed. While he is 
with you he will also show you that you 
simply can't pull the cable out of an Em­
lock® connector. Failure will be caused 
only by disintegration of the braid and 
never by pull-out of the compression. 

Our new catalog has the whole story. 
Ask for Bulletin MMC, Issue 1. 

Micon is now a part of 

PHELPS DODGE ELECTRONIC PROOUCTS 

NORTH HAVEN, CONNECTICUT 

ON READER-SERVICE CARD CIRCLE 141 

177 



Beautiful Readout! 
and You'll Never Change a Lamp 

Numex Decoding Readout Aaeembllea 
Complete with decoding to work directly from 4-wire integrated 
circuit BCD. 6.3 volt transformer power supply-11/2" numerals. 
250 foot-lamberts 
Single Assembly Prices; 6 digits $334; 5 digits $285; 4 digits $236; 

3 digits $187; 2 digits $138. ALL FROM STOCK. 

FOR INFORMATION &ORDERS CALL (617) 899-4040 or Write address below. 

NLJMEX Carparatlan 

178 

223 Crescent Street, Waltham, Massachusetts 02154 

ON READER-SERVICE CARD CIRCLE 142 

@ VECTOR PLUGBORDS 
CUT CONSTRUCTION TIME 

Why drill holes? Use prepunched Vector 
Plugbords to save time, work, and money. 

EJ" • New "COPPCO"-Copper plus film plus 
Vectorbord* . User "pokes" holes through. 

• "KARDEJ"-Aluminum framing stiffens 
cards 1/32" to 1/16" thick. 

• VECTORBORD:* "P" Type-.042" holes. 
0.1" grid'for 0.1.P.s; "M" Type--.025" holes 
on .050" grid for l.C.P.s; "G" Type-.062" 
holes, 0.2" x 0.1" grid for transistors and 
discrete components. 

• EDGE PINS stake to card - fit New 
"VECTORCONN" receptacles. 

• "MINIKLIPS"-Vector "Push Pins" and 
turned terminals for leads. 

• ELCO VARICON*, 12-47 contacts, or 
printed tabs. 
• Trademark 

For complete information contact: 

ELECTRONIC COMPANY, INCORPORATED 
1100 Flower Street, Glendale, California 91201 

ON READER-SERVICE CARD CIRCLE 143 

NEW LITERATURE 

Cut wire design costs 
A brochure entitled "New Ideas 

from Titchener" discusses various 
ways to keep· costs down when de­
signing with steel wire. Included 
are 15 fastening and welding tech­
niques used with wire forms and 
assemblies. E. H. Titchener & Co. 

CIRCLE NO. 373 

Capacitor components 
The catalog consists of 21 data 

sheets,' either two or four pages a­
piece, which can be easi ly removed 
for updating and filing purposes. 
Each data sheet contains detailed 
specifications, typical curves, photos 
and diagrams. · A handy capacitor 
selector locates the exact component 
you need. The vinyl-bound, three­
hole catalog contains information 
on five new products and thin-line, 
high-current, high-voltage, chip, 
wafer, and high-reliablity capaci­
tors. Vitramon, Inc. 

CIRCLE NO. 374 

Modular products 
A 10-page catalog of modular 

products which includes price lists 
has been published. The booklet ex­
plains operational amplifiers, linear 
amplifiers, analog function modules 
and logarithmic amplifiers. Optical 
Electronics, ·inc. 

CIRCLE NO. 375 
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Duell Process 

SO'Ves si iver 
and 

sktshes rost 
of 

electri{{I/ 
cot1tac7 

r;11b-assembfies 

Contact manufacturing 
Facts on a recently-patented 

manufacturing process, which re­
duces the amount of silver in cer­
tain contacts by 70 % are provided 
in this literature. In addition arcing 
and erosion have been reduced and 
improved mechanical life has re­
sulted. Users of electrical contacts 
and contact sub-assemblies should 
find this information of interest. 
Deringer Metallurgical Corp. 

CIRCLE NO. 376 

Balancing machines 
A balancing-machine catalog, 

covering machines for use by the 
aircraft industry in manufacturing 
and maintaining of propellers, jets, 
landing gear, and helicopters, in­
cludes the manufacturer's pivot ar­
rangement and compensator in an 
easily-read dial. Balancing ma­
chines for helicopter's tail-rotor as­
semblies, rotor assembles and cool­
ing fans are graphically displayed. 
Micro Poise Engineering. 

CIRCLE NO. 377 

Reprints Available 
The following reprints are avail­

able free and in limited quantities. 
To obtain single copies, circle the 
number of the article you want on 
the Reader-Service Card. 

Stop Wasting Design Time (No. 
466) 

Take a Fresh Look at Filters (No. 
467) 

Inductors Ups Crystals Band­
width 2% (No. 468) 

ELECTRONIC DESIGN 21, October 11, 1967 

Bovina Power? 
Here's the new, single source for all your power needs. 

• Certified Mil Spec Transpac® DC Modules 
• New Low-Cost Silicon Transpac DC Modules 
• Fu/I-Range Variable Supplies 
• Inverters, Frequency Changers 
• High-Voltage Supplies 

AC to DC • DC to AC • AC to AC . DC to DC 

SUBSIDIARIES: ERA Electric Co. • ERA Acoustics Corp. • ERA Dynamics Corp. • ERA Pacific, Inc. 

ON READER-SERVICE CARD CIRCLE 144 
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..... 

For proven reliability in 
shaft encoders, there is 
no substitute for 
genuine Coleman 
Digitizers®. Absolute 
decimal digital output. 
Patented dual brush 
technique eliminates 
ambiguity. Accurate 
within one count over 
full scale. Needs no 
decoding. High current 
capacity; up to 250 MA 
((f 24V DC, sufficient to 
directly operate a 
digital indicator, 
printer, relay or matrix 
data processor. Rugged 
design proved over 
10 years. 
Send for full-line 
catalog. 

Coleman Engineering 
Co., Inc. Box 1974, 
Santa Ana, 
California 92702 

ON READER-SERVICE CARD CIRCLE 145 

2 KW RFI FILTERED 
SERVO AMPLIFIER 
Westamp servo amplifier model A466 is 
designed to drive DC motors from an AC line. 
This high power SCR amplifier is bi-directional 
and full wave. The A466 has high gain and high 
input impedance, provides for parallel summing 
of 3 signal inputs , and has adjustable current 
limiting. The A466 is designed to comply with 
requirements of MIL·l -16910A for RFI. For further 
data just send for our catalog. 

HIGH POWER SERVO AMPLIFIERS 

T' 1542 15TH STREET w Es AM F? SANTA MONICA, CALIF. 90404 
. -...:,.. Ill PHONE : (213l 393-0401 

ON READER-SERVICE CARD CIRCLE 146 
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Design Data from Manufacturers 
A dvertisements of boole!ets, brochures, catalogs and data sheets. To order use Reader-Seruice Card. 

I 

Get Quick Circuit Identification 
Directory Of Electronic Circuits With Glossary Of 
Terms, by Matthew Mandl, saves you time in 
experimental assembly or design with analyses 
of over 150 most commonly used circuits. Get 
quick, illustrated circuit identification, applica­
tions, description in every field of electronics in­
cluding computers, communications, and indus-

' . trial controls. Emphasizes solid-state components 
and circuit applications. An ideal fingertip guide 
for designing or improving an existing design to 
meet the exact performance characteristics you 
need. Pub. Sept. 1966, 226 pp., $10.60. Order your 
free 15 day examination copy by circling the 
number to the right. 

Prentice-Hall Inc. 
Englewood Cliffs, N.J. 07632 

171 

Switching Circuits For Engineers 
Save time and cost in design and simplification 
of combinational and sequential switching cir­
cuits with self-study features such as: Gives you 
"methods of attack"-clearly and quickly shows 
you how to recognize the applications of the 
theorems of Boolean Algebra (emphasizes se­
quential switching circuits in almost 50% of the 
book); Provides you with original methods for ob­
taining flip flop excitation expressions, minimizing 
relay and electronic trees, detection and identifica­
tion c' symmetric functions; plus an original ap­
proach to secondary assignment patterns. Written 
by Mitchell P. Marcus of I.B.M. Corp., Pub. April 
1967, 338 pp., $12.95. Order your free 15 day ex­
amination copy by circling the number to the right. 

Prentice-Hall, Inc. 
Englewood Cliffs, N.J. 07632 172 
Video And Data Switching Systems 

The switching systems presented in this catalog 
are a new concept designed to replace manual 
patching, programmed patch panels, and cross­
bar switches, with matrices or multiple switching 
units for transferring low level-low frequency 
(audio, digital or analog) and high frequency 
(video, IF and RF) signals. 
Matrices are capable of switching sine wave 
frequencies from zero hertz to 100 megahertz and 
fast rise time pulses for high megabit systems 
normally carried over shielded wire, coax, twisted 
pair shielded (twinax) or triax cables . 

Trompeter Electronics. Inc. 
8936 Comanche A venue 

Chatsworth, California ·91311 · 173 
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Electronic Design 

ELECTRONIC DESIGN'S function is: 

11 To aid progress in the electronics 
manufacturing industry by promoting 
good design. 

• To give the electronic design engi­
neer concepts and ideas that make his 
job easier and more productive. 

• To provide a central source of timely 
electronics information. 

• To promote two-way communication 
between manufacturer and engineer. 

Want a subscription? ELECTRONIC DE­
SIGN is sent free to qualified engineers 
and engineering managers doing de­
sign work, supervising design or set­
ting standards in the United States 
and Western Europe. For a free sub­
scription, use the postfree application 
form inside the back cover. If none is 
included, write to us direct for an ap­
plication form. 

If you do not qualify, you may take 
out a paid subscription for $25 a year 
in the U.S.A., $35 a year elsewhere. 
Single copies are $1.50 each. 

If you change your address, send us an 
old mailing label and your new ad­
dress; there is generally a prepaid 
postcard for this inside the back cover. 
You will have to requalify to continue 
receiving ELECTRONIC DESIGN free. 

We strive for accuracy, but despite our 
efforts, an occasional error does slip 
through. Whenever this occurs arid it 
comes to our attention, we publish a 
correction. Corrections appear at the 
end of the Letters column. 

We will not knowingly accept adver­
tisements that make false claims. Read­
ers are asked to bring any misleading 
or fraudulent data they see in adver­
tisements in ELECTRONIC DESIGN to the 
attention of the Editor. 

Microfilm copies are available of com­
plete issues of ELECTRONIC DESIGN and 
of individual articles published since 
the beginning of 1961. Complete issues 
cost 4¢ a page, articles cost 50¢ a page; 
shipping and handling charges are ex­
tra. The minimum charge is $3. For ' 
further details and to place orders, con­
tact University Microfilms, Inc., 300 
N. Zeeb Road, Ann Arbor, Mich. 48106; 
telephone (313) 761-4700. 

Want to contact us? If you have any 
comments or wish to submit a manu­
script or article outline, address your 
correspondence to: 

182 

Howard Bierman, Editor, 
ELECTRONIC DESIGN, 
850 Third Avenue, 

New York, N.Y. 10022. 

Design Data from 

New "Tape Lift" Printed Circuit Drafting 

• 

Aids 
· No engineer or draftsman should be without the 

most up-to-date cross-reference guide to better 
Printed Circuit Drafting Catalog. It is complete 
with prices and illustrations of over 1200 sizes of 
"Tape Lift" pads, shapes and other aids for faster, 
more accurate, distortion-free printed circuit mas­
ter drawings. Write for FREE catalog. 

By-Buk Company 
4326 West Pico Blvd .. Los Angeles, Calif. 90019 

Telephone: (213) 937-3511 174 
48 Page Catalog of Lock Nuts 

• •• •• •••••• ••• 

The Maclean-Fogg Lock Nut Company's new 
catalog No. 880 is the largest such book ever 
published to deal solely with locking fasteners. 
Each of the company's wide variety of products 
is treated comprehensively. The locking princi­
ple of each fastener is described. The advantages 
are stated and materials, finishes, sizes and 
shapes are covered in detail. Application sketch­
es are given with each product to show how it 
is used in product assemblies. In addition to data 
on M-F Products there is a variety of technical 
information on threaded fasteners including 
torque-tension data, nut and bolt threads, and a 
bibliography of reference works ort fastening. 

Maclean-Fogg Lock Nut Company 175 1060 Allanson Road 
Mundelein, Illinois 60060 

Engineers' Relay Handbook 

A definitive work that is fast becoming a standard 
reference text for the relay user. Prepared and 
edited by the National Association of Relay Man­
ufacturers, this book is a complete guide to the 
principles, properties, performance characteris­
tics, application requirements, specifications, and 
testing of relays. Systems and product engineers 
will find the Handbook an indispensable help in 
determining the correct types of relays for their 
applications. For further information about this 
unique sourcebook, write Dept. ED. 

Hayden Book Co .. Inc. 
116 W. 14th Street 

New York, N. Y. 10011 176 
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Manufacturers 
Advertisements of booictets, brochure•, cata logs and data sheets . To order use Reader-ServiceCard . 

(Adv ertisement ) 

Op Amp Instrumentation By Fairchild 

Specifications for 20 state-of-the-art amplifiers 
are given in this brochure. These are products of 
Fairchild Instrumentation, the leader in solid 
state technology, and offers a complete line of 
chopper stabilized and differential amplifiers. 
Schweber can ship these amplifiers from stock. 
Use phone number below. The brochure is yours 
by circling this number. 

Schweber Electronics 
Westbury, N.Y. 11590 
Phone 516-334-7 4 7 4 177 

Adjustable 0-34V, I.SA Power Supply 

UNIVERSAL 

OFF-THE-SHELF 

DELIVERY 
sssoo 

WIDE RANGE 
ADJUSTABLE 0-34V, 1.5A MODULE 
POWER SUPPLY 

D Regulation: 0.005% or 1 MV D Ripple: 250 µ.V 
D Output: Adjustable 0-34V, to I.SA D Complete­
ly short circuit proof D Designed to meet environ­
ment MIL-E-5272 D All silicon semiconductors D 
Operate to 71 °C D Compact 3V4" x 3%" x 6%" 
size D Top quality components & construction D 
Units operate in series or parallel D Temp. Coef: 
0.01 % j°C D Response: less than 20 µ.s D MTBF: 
greater than 100,000 hrs. per MIL HDBK 217 D 
Remote sensing D Universal 3-position mounting 
D Three year warranty D Only $88.00 F.O .B. 
Hackensack. N. J. D Write today. 

Power/Mate Corporation 
163 Clay St., Hackensack, N. J. 07601 

(201) 343-6294 178 

Quality Fasteners For All Design 
Applications This 8-page catalog provides design data on the 

complete group of DZUS 1/ 4-turn self-locking 

. f .. 

ID · fasteners for standard, high speed and panel ap-
plications, as well as universal high strength 
multiple thread fasteners for high tensile and 
shear stresses. Dzus stud assemblies, wire forms 

............... ~· -~ 
::.:";".•.-;:.,_ -

and receptacles offer an exceptional. wide variety 
of combinations from stock to fit sp_ecific fasten­
ing requirements. Diagrams and tables give full 
details for rapid, unlimited design selection. Con-
densed Catalog No. S-2 or comprehensive Cata­
log No. D-3 are available on request. 

Dzus Fastener Co .. Inc. 
Division 32 

425 Union Boulevard 
West Islip, L. I.. N. Y. 11795 
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Designer's 
Datebook 

OCTOB ER 
S M T W T F S 
1 23 4 567 
8 9 10 11 1 2 13 14 
15 16 17 18 19 20 2 1 
22 23 24 25 26 27 28 
2q 30 3 1 

N OVEMBER 
S M T W T F S 

1 2 3 4 
5 6 7 8 9 10 11 
12 13 14 15 16 17 18 
19 20 21 22 23 2 4 25 
26 27 2 8 29 30 

For further information on meet­
ings, use Reader Service card . 

Oct. 23-27 
AIAA Meet ing and Technical Dis­
play (Ana heim, Calif. ) Sponsor : 
Amer ican Instit ute of Aeronautics 
and Astron a utics; A. G. Ki ldow, 
AIAA, 1290 Sixth Avenu e, New 
York, N. Y. 10019. 

CIRCLE NO. 469 

Oct. 23-25 
National Electronics Conference 
and Exhibition (Chicago ) Spon­
sor: IEEE; National Electron ics 
Conference, 228 N . La Salle St., 
Chicago, Ill. 60601. 

CIRCLE NO. 470 

Oct. 23-27 
Business Equipment E xposition 
and Conference (New York) Spon­
sor: BEMA ; L. C. Mess ick, BEMA, 
235 East 42 St., ew York, N. Y. 
10017. . 

CIRCLE NO. 471 

Nov. 1-3 
Nort heas t Research and Enginee r­
ing Meeting (NEREM) (Boston ) 
Sponsor: I E EE ; IEEE Boston Of­
fice, 31 Channing St., Newton, 
Mass. 02158. 

CIRCLE NO. 472 

Nov. 6-8 
Applied Superconductivity Confer­
ence and E xhibition (Austin, T ex. ) 
Sponsor : U.S. Atomic Energy Com­
mission, University of Texas; G. D. 
Cody, RCA Laboratories, P rinceton, 
N. J . 08540. 

CIRCLE NO. 473 

Nov. 6-8 
Relia bility Physics Symposium 
(Los Angeles) Sponsor : IEEE; 
A. Coppola , Rome Air Development 
Center (EMERS ) , Griffiss Air 
Force Base, New York 13440. 

CIRCLE NO. 474 

183 



184 

ITT has eight instant solutions 
to your VHF /UHF 

power transistor procurement problems. 
Is there something missing from your procurement ready to go - at the ITI factory and at every one of 

cycle for RF power transistors? Is it predictable ITI's distributors. Next time you send out an RFQ, send 

delivery? Better-than-competitive pricing? Superior it to The Predictables, and fill your power vacuum. 

performance? ITI Semiconductors is a Division of International 

Let ITI "crack" your RF power vacuum. The eight Telephone and Telegraph Corporation, 3301 Elec­

popular part numbers listed above· are in stock and tronics Way, West Palm Beach, Florida. 

•New state-of-the-art devices, exclusive from ITT, 1 to 50 W, 30 to 70 MHz. 

semiconductors ITT 
FACTORIES IN WEST PALM BEACH. FLORIDA• PALO ALTO. CALIFORNIA• LAWRENCE. MASSACHUSETTS • ENGLAND • GERMANY • PORTUGAL • AUSTRALIA 
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PLUS-ultra-stable, fast warm-up time base 

PLUS-plug-in measurements to 18 GHz 

PLUS-versatility as a frequency standard 

PLUS-100 mV to lOV input range without adjustment 

The new Hewlett-Packard 5247M Electronic Counter makes direct frequency measurements 
10 Hz to 135 MHz with no tuning, changing of accessories or adjustments of any kind. 
Further, it accepts signals over the wide input amplitude range of 100 m V to 10 V rms 
without any level adjustment. Additional plug-ins let you measure frequency to 18 GHz. 
Ultra-stable, fast warm-up time base increases accuracy of your measurements and extends 

the time between calibrations. 
Typical warm-up is one hour to reach 5 parts in 109 ; aging rate is < 5 pa1 ts in 10 10 /24 hours. 
The spectrally pure 5 MHz time base output is available whenever the line cord is plugged 

in and serves as an excellent secondary frequency standard well buffered against line and 

load changes. Price: $3000. 
The 5247M is another addition to the popular HP plug-in electronic counters. For infor­
mation on the 5247M call your local HP field engineer or write Hewlett-Packard, Palo Alto, 

California 94304; Europe: 54 Route des Acacias, Geneva. 

ELECTRONIC COUNTERS 
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Caught with their 
ceramic-metal 
down 

all similarly rated tubes are not equal 
Construction of the high-gain Cermolox® RCA-4628 is far 
superior. In SSB Communications and FM Broadcast service, 
particularly, the RCA-4628 delivers even more outstanding 
performance as a result of its compact coaxial structure, pre­
cision-aligned electronically-machined grids, and ceramic-to­
metal seals. 

RCA-4628, rated to 400 MHz, provides 10 Kw PEP output 
in the 2 to 30 MHz range with lower distortion and better 
gain than its nearest counterpart. In FM Broadcast service, 
it offers higher gain with non-critical broadband neutraliza­
tion techniques. 

From now on, look "inside" as well as outside when you 
need tubes. In the RCA-4628, you'll find ruggedness, com­
pactness, and long-life reliability. Mechanically-induced 
noise is very low and, because of UHF capabilities, you have 
no need for complex neutralization circuits at HF. The RCA-
4628 is your obvious choice. 

For more information on this and other RCA Cermolox® 
tubes, see your RCA Representative. For technical data on 
specific tube types, write: RCA Commercial Engineering, 
Section J18-P,Harrison, N.J. 
ALSO AVAILABLE FROM YOUR RCA INDUSTRIAL TUBE DISTRIBUTOR 

(. RCA E/ecuonic Components and Devices 
1 

• ®THE MOST TRUSTED NAME IN ELECTRONICS 


