




























































































































































































































































































































































































































































Pushbutton switches 
A brochure which is graphically 

illustrated by a "pop-up" of a 800-
sq tellite switch and a preassem­
bled matrix-type mounting rack is 
available. It explains how custom­
ers can save time while reducing 
labor costs of wiring and panel in­
stallation. Advantages are given of 
this design in comparison with con­
ventional switch types. Master Spe­
cialties Co. 

CIRCLE NO. 360 

PCM telemetry 
A bulletin describing. aero­

space/ weaponry systems for linking 
sensors to PCM transmitters shows 
how standard, compatibly-designed 
modules can be combined in solid­
sta te, hybrid-component systems. 
Each series of modules-converters 
multiplexets and commutators: 
track-and-hold units, etc.-is de­
scribed with accompanying photo­
graphs. A system performance anal­
ysis presents in tabular form the 
contribution of each type of module 
to system limit of error (less than 
±0.005 % for the convertors). RC-
95 Inc. 

CIRCLE NO. 361 

Electronic components 
A fully-illustrated catalog of 

electromechanical components and 
equipment has been published by 
the Electronics Division of Ameri­
can Relays. The 72-page catalog 
lists components of all major manu­
facturers and features such items 
as accelerometers, counters, meters, 
motors, precision potentiometers, 
selsyns, servo motors, test equip­
ment and timers. Special complete 
sections are included on relays, 
pressure transducers and gyros. 
Electronics Division of American 
Relays. 

CIRCLE NO. 362 
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THIS ELECTRICAL TAPE 
COULD SAVE HIS LIFE 
It will not burn -
when exposed to flame 
Non-combustible E-125 PTFE eliminates the 
possibility of a fire hazard. It has no adhesive 
backing either, to break down with age, heat, or 
oxygen and become gooey or lose its grip. 

When used at temperatures between -400 F 
and 500 F to wrap coils, cables, or other electri­
cal components, it is extremely conformable 
self sticking, an excellent dielectric, mechani: 
cally stable, and impervious to all acids, gases, 
solvents. 

That's not all! When 
heated above 621 F, 
Type E-125 PTFE 
tape sinters to form 
a rigid; tough, her­
metic seal around 
any object. 

It's available in thicknesses from 0.002 " to 
0.010" and widths from 1/s" to 3" with tensile 
strengths from 1100 to 1800 PSI and dielec­
tric strength from 700 to 800 VPM. Interested? 

Complete data and samples are 
from Dodge Industries, Fluorglas 

D1v1s1on, Hoosick Falls, N. Y. 12090. 

ON READER-SERVICE CARD CIRCLE 1 50 
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MIL SPEC EQUIPMENT 
PROTECTION 
MIL-T-21200, MIL-T-945, MIL-C-4150 
· ... You name the specifications and 
Skydyne can supply a combination, 
transportation, or operating case that 
will meet every requirement . Whether 
you select sandwich construction, fi­
berglass construction, or ABS thermo­
plastic construction, you can be sure 
that your valuable and delicate equip· 
ment will be 100% protected against 
vibration, shock, moisture, and other 
adverse environments. And, with Sky­
dyne's large assortment of standard 
cases and components, you can be 
sure of the fastest possible delivery. 

Write tor a complete set of our MIL 
SPEC, Case Design Manuals, prices 
and standard case information. 

,Skydy11e. J11r_, 
RIVER ROAD. PORT JERVIS , H. Y. 

Telephone 19141 856·5241 

ON READER-SERVICE CARD CIRCLE 151 

MEET THE HEAD 
that solved the problem 
for $41.75 

Double, multi-diameter heads with nib 
for precision positioning .... 040", 18 
gauge copper wire ... nominal toler­
ances: ±.0003" wire diameter ... ±.002 
head concentricity ... ±.001 distance 
between heads ... ±.001 nib length ... 
8 times actual size. 

What's your problem ... design .. . 
material ... plating ... production .. . 
For precision formed wire heads that 
withstand ... pulling ... bending ... 
twisting, contact ... 

Wire forms 
SPECIALTIES INC. 

Plant and Engineering: Austin, Pennsylvania 
General Sales Office: 2800 East 116th Street 

Cleveland, Ohia 44120 
Telephone: (216) 795-1640 

ON READER-SERVICE CARD CIRCLE 152 

NEW LITERATURE 

S£1t1co. 
.~::::· ..... Wogcro. ...... ...... ...... 'I PPlla 

~i~ 
Npn and pnp transistors 

A 12-page catalog featuring the 
manufacturer's line of small-signal 
npn and pnp transistors used for 
military, industrial and commercial 
applications also includes smail sig­
nal devices. Contained in the 
brochure is material on silicon tran­
sistors constructed by alloy, epitax­
ial-base and planar techniques. 
Among the various types listed 
are discrete transistors, choppers, 
differential amplifiers, darlington 
amplifiers and duals. Complemen­
tary npn and pnp planar transistors 
are also listed. Each transistor has 
a summary of its primary spec­
ifications for quick reference. Soli­
tron Devices, Inc. 

CIRCLE NO. 363 

Magnet conducting systems 
A 12-page brochure outlines de­

sign and fabrication techniques 
used in manufacturing magnets 
with field strengths of 50 Kgauss 
and upward. In addition, the bro­
chure lists specifications of standard 
superconducting magnets and cus­
tom-designed magnets inc 1 u ding 
split pairs. Gardner Cryogenics Cor­
poration. 

CIRCLE NO. 364 

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. 

Ten Steps to Multilayer board De­
sign (No. 400) 

Simplify NAND-circuit synthesis 
(No. 401) 

N eed a circuit design program? 
(No. 402) 
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Philadelphia 
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AMERICAN BUSINESS PRESS, INC. 

Advertisements of book.lets, bTochuTes, catalogs and data sheets. To order use Reader-Ser"Uice Card . 

Save artwork and drafting time cut costs with 
thousands of electronic drafting aids and symbols 
featured in the new 28-page Catalog No. 102 from 
Bishop. In it are the industry's only selection of 
predawn complete circuit component symbols; in­
tegrated circuits, logics, semiconductors, flatpacks, 
transistors, printed circuits, welded modules, etc. 
Also: tapes, pads, corners, connectors, schematic 
symbols, reference numbers and more. Included 
are illustrations, range of sizes and complete price 
information. Send today for your free copy. 

Bishop Industries Corp. 
11728 Vose Street 171 

North Hollywood, California 91605 

Laminated and Molded Bus Bars For 
Power Distribution 

A 16 page Technical Bulletin is now available, 
describing a new concept in power distribution. 
Basic mechanical and electrical design principles, 
along with descriptive pictures and diagrams, 
are included in this bulletin. These compact 
buses can replace bulky cable harnesses and 
repetitive wiring for computer or modular appli­
cation. This method of construction satisfies the 
demanding requirements of low inductance and 
resistance of high speed, solid state systems 
while controlling electrical noises. 

Eldre Components. Inc. 
1239 University Avenue 

Rochester, New York 14607 172 

Your New Electronics Hand Tool Catalog 

xt 
I 

ltrMllllATURE 
11• llllCRO·MIMATUAE 

APPUCATIOJIS 

The finest Peer Swiss made tweezers for all mi­
cro-miniature work. 42 different patterns in all 
alloys. SWEDISH PLIERS that feature the "Box 
Joint" construction by Lindstrom, for all your 
precision work. 
CUTTING TWEEZERS, NIPPERS AND SCISSORS 
for special wire cutting problems in different 
areas. 
Many other useful tools. 
Write today-for your Catalog 167. 

Hammel, Riglander & Co., Inc. 

173 P. 0. Box 222 
New York, N. Y. 10014 
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BY NEW YORK NY 7 845A EOTMICROWAME EXPOSITION 
PRESIDENT 

AUSTIN CP.AGG, UM NYK KMC SEMICONDUCTOR 
NEW YORK COLLISE ~ACULAR RESULTS OBTAINED BY HUNDRED SHOWS 

CONGRATULATIONS, SPEC EXPERIENCE OF SEVERAL 

0:1::~~~L:1 ::,,~0~~~~~~AV E EXP~: T~~~,~~~~u~~:. CORP 
K 13 DASKAM PRESIDENT 

SAMUEL " 

(25)• 

You missed a great opportunity to 
increase your share of the market! 
Reserve space today tor MICROWAVE EXPOSITION/68 
PLACE: San Francisco Hilton 
DATES: June 4, 5 and 6 (Tuesday, Wednesday and Thursday) 
COST: $600 per 10' x 10' space 
CO-SPONSORED BY: Hayden Publishing Co. 
ANTICIPATED ATTENDANCE: 4,000 microwave engineers 
who can make on-the-spot decisions! 

CALL OR WRITE OR WIRE 

MICROWAVE EXPOSITIONS, INC. 
100 Avenue of the Americas• New York, New York 10013 • 212-925-1200 
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Electronic Design 

ELECTRONIC DESIGN'S function is: 

• 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 and 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
;,cript or article outline, address your 
correspondence to: 

214 

HoV{ard Bierman, Editor, 
ELECTRONIC DESIGN, 
850 Third" Avenue, 

New York, N.Y. 10022. 

Design Data from 

X-Band Waveguide Delay Lines 

x 
WAVEGUIDE 
DELAY LINES 

-HlfHll JllU.ll t 

Bulletin 201 describes fixed-length and tapped 
waveguide delay-lines for X-band (8.2-12.4 Ge) 
frequencies. Constructed of thin-wall aluminum 
tubing supported by an alloy casting. Micro-
Delay lines are compact, rugged and light in 
weight. Any number of delay values can be 
obtained from a ~apped delay line, depending on 
total overall delay. Fixed-length delay lines are 
available for delay values from 0.02 to 1.5 micro­
seconds in 0.1 microsecond increments. Attenua-
tion can be as low as 20 db per microsecond. 
VSWR input values are low, and all MicroDelay 
lines are supplied with bilateral, full bandwidth, 
input VSWR test data. MicroDelay lines have no 
moving parts nor any electrically controlled 
switches to mar their reliable performance. 

MicroDelay Division /Uniform Tubes, Inc. 
Collegeville, Pa. 19426 174 
Quality Fasteners For All Design 
Applications 

f .. 

.. M•••••u·· - -
~-=---·=- -

This 8-page catalog provides design data on the 
complete group of DZUS 1/ 4-turn self-locking 
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 specific 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 175 

How To Write Technical Articles 

~l/ou• fl1 ll ~·itr 11-Jidl',( 
for !llCTllOll~ ll£SIGN 

., ........ ,.,,_..._.. 

A guide for the engineer-author, "How to Write 
Articles for Electronic Design" shows how easy it 
is to write for publication--0nce the engineer 
knows what to write and how to write it. The 
Author's Guide includes a complete run-down of 
the types of articles published by Electronic Design 
-plus detailed instructions on how to prepare 
technical articles and short special features. A 
MUST for every "would-be-writer" in the electron­
ics industry. Send for your complimentary copy by 
circling the number to the right. 

Electronic Design 
850 Third Avenue 

New York, N.Y. 10022 176 
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Manufacturers 
Advertisements of boolclets, brochure., catalogs and data sheets. To order use Reader-ServiceCard . 

(Advertisement) 

How To Get The Right I/C Every Time 

I "'"' 
COMPAlllSONOfSEVEHDIGITAL 

INTEGRAfmCtRCUlfLOGIC LIMES 

No one logic line is clearly superior to all others 
for all applications. Each logic line has certain ap­
plications for which it is ideally suited. For each 
application the user must select the integrated cir­
cuit line which best meets his total systems re­
quirements. To help you select the right l/C every 
time, Schweber offers this Motorola application 
paper which discusses the relative trade-offs of 
seven different l / C logic lines. 

Schweber Electronics 
WESTBURY, NEW YORK 11590 

PHONE 516-334-7474 177 

~ 

POWEAJMATE 
............. D -- ~ .. - . .......... ~ 

----~;- ..... ·-·-··-··-

Bright red and white signs to attach to equipment 
while it is under test to forestall accidental inter­
ference are available from POWER/ MATE CORP., 
Hackensack, N. J. The company is offering these 
heavy cardboard signs along with their new Pow­
er Supply Module Catalog No. 117. The Catalog 
lists all of the many supplies available from PMC. 
The package will also include information about 
their new Uni-88-a 0-34 volt, 1.5 amp. supply 
that sells for only $88.00. Racks and other acces­
sories are also available. Write today . 

Power/Mate Corp. 
163 Clay St. 178 Hackensack, N. J. 07601 

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, perforinance 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 

ELECTRONIC DESIGN 22, October 25, 1967 

179 

Designer's 
Datebook 

OCTOBER 
S M T W T F S 
1234567 
8 9 10 11 12 13 14 
15 16 17 18 19 20 21 
22 23 24 25 26 27 28 
29 30 31 

NOVEMBER 
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 24 25 
26 27 28 29 30 

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

Nov. 1-3 
Northeast Research and Engineer­
ing Meeting (NEREM) (Boston) 
Sponsor: IEEE; IEEE Boston Of­
fice, 31 Channing St., Newton, 
Mass. 02158. 

CIRCLE NQ. 472 

Nov. 6-8 
Applied Superconductivity Confer­
ence and Exhibition (Austin, Tex. ) 
Sponsor: U.S. Atomic Energy Com­
mission, University of Texas; G. D. 
Cody, RCA Laboratories, Princeton, 
N. J. 08540. 

CIRCLE NO. 473 

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

CIRCLE NO. 474 

Nov. 7-8 
Automatic Support Systems Sym­
posium (Clayton, Mo.) Sponsor: 
IEEE; L. L. Reed, P. 0. Box 4124, 
Jennings Station, St. Louis, Mo. 
63136. 

CIRCLE NO. 475 

Nov. 13-16 
Engineering in Medicine & Biology 
Conference (Boston) Sponsor: 
IEEE; T. B. Sheridan, Room 3-
453A, MIT, 77 Massachusetts Ave ., 
Cambridge, Mass. 02139. 

CIRCLE NO. 476 

Nov. 14-16 
Fall Joint Computer Conference 
(Anaheim, Calif.) Sponsors: IEEE, 
AFIPS; AFIPS Headquarters, 345 
E. 47 St., New York, N. Y. 10017. 

CIRCLE NO. 477 
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The Alfred 650: 
The only anti-confusion, 

utterly reliable 
sweep oscillator. 
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Ask for the six-page data pack. 
A six-page data pack describing the Alfred 650 

Sweep Oscillator and associated plug-ins is yours 
for the asking. Ask your full service Alfred sales 

engineer for a copy or write to Alfred Electronics, 
3176 Porter Drive, Palo Alto, California 94304. 

Phone ( 415 ) 3 26-6496. 

Project responsibility opportunities are available 
for qualified engineers on Alfred Electronics' 
growing technical staff. An equal opportunity 
employer. 

HLfRED ELECTROnlCS 
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GENERAL SPECIFICATIONS 
TYPE MF* MIL-R-10509F 

DALE MIL. 125°C RATING 70° CRATING RESISTANCE 
TYPE TYPE (Chu. C & El (Char. D) RANGE (Ohms) 

MFSO RN-50 l/20w ! /!Ow 30.1 to 80.6K 

MF-1/10 RN-55 1110 w l /8w 30.1 to 301K 

MF-1/8 RN-60 1/8 w 1/4 w !Oto !Mn 

MF-1/4 RN-65 l/4w l/2w !Oto I Mn 

MFS-1/2 RN-70 l/2w 3/4 w IO to 1.5 Mn 

MF-1 RN-75 lw 25 to 2.6 Mn 

MF-2 RN-80 2 wf IOOto 10 Mn 

*Also available in conformal coated CMFF) styles. !Char. 8 . 

Tolerance: :!:I%, ::!:.5%, ::!:.25%, ::!:.10% standard. 
Characteristics D, C, or E apply depending on T.C. required. 

WRITE FOR CATALOG A 

Metal Film Resistors 
.. . chosen for long life in the 

Westinghouse PRODAC System 
Computers for industrial process control demand long resistor life. 
To insure this, Dale Metal Film resistors are used extensively in the 
versatile Westinghouse PRODAC System. Value analysis dictated the 
choice-with the long life characteristics of metal film winning over 
the lower price of carbon and carbon composition types. Dale veri­
fies this reliability with long-term load life tests (see below). Delivery 
is reliable, too. Expanded production facilities can put quantities up 
to 50,000 in your plant in 2 weeks (1 % tolerance units). We'll prove 
it - call 402-564-3131 today. 

NEW METAL FILM LOAD LIFE DATA 
Dale MF resistors have undergone 16,320,000 hours of load life 
testing without a failure (100% rated power, 70°C; failure defined as 
AR>l %). Based on these tests, the MF resistor has a proven failure 
rate of .004% per 1,000 hours (60% confidence at 50% power, 70°C 
ambient). Write Dale for complete test data. 

DALE ELECTRONICS, INC. 
1328 28th Avenue, Columbus, Nebraska 68601 

In Canada : Dale Electronics Canada, ltd. 
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How to eliminate 
a transformer, two SCR's 
and a triggering device ... 

120 VAC 
60 Hz 

use one of RCA's new 6A Trices 
with integral trigger! 

120 VAC 
60 Hz 

Why design in RCA's new 6A Triacs? Here are 
just a few of the more important reasons: 

Because the triggering device and the firing 
characteristics of the 40431 and 40432 Triacs are 
integrated inside the compact T0-5 case by RCA 
before they sell you the device ... you don't have 
to worry about designing in additional triggering 
components. 

Because a Triac, by its very nature and con­
struction, can replace two SCR's arid a pulse trans­
former in ac circuits ... you achieve significant 
savings in engineering and manufacturing costs, 
and you improve packing density. 

And because RCA's 40431 and 40432 have ex­
cellent gate symmetry and surge current protec­
tion up to 100 amps .. . you get top circuit per­
formance and reliability. 

The 40431 controls 720 watts at 120 volts, 60 Hz. 
It costs only $1.80°. The 40432 controls 1440 watts 
at 240 volts, 60 Hz. It costs only $2.28° . So for 
modern, efficient phase control of ac loads in ap­
plications such as light dimming, universal and in­
duction motor control, and heater control , specify 
RCA's new Triac with built-in trigger. Your RCA 
Field Representative can give you complete infor­
mation, including price and delivery. Or for addi­
tional technical data, write RCA Commercial 
Engineering, Sec. RGl0-2, Harrison, N.J. 07029. See 
your RCA Distributor for his price and delivery. 

.. Prices in q uantities of 1,000 aud tip. 

• 

RCA Electronic Components and Devices 

The Most Trusted Name in Electronics 
® 
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