


















































































































































































































































































































































10 milliwatts _._ 
10 AMPS 

How do we do it? 

Gl5 SERIES 
RELAY en- .J\.+ I 
hances the in- -Y --+ 
put sensitivity 
with a self-contained amplifier, 
has SPST, SPDT, DPST or 
DPDT outputs to fit your circuit 
requirements. This miniature 
package is available with a 
variety of mounting and termi­
nal configurations compatible 
with Aerospace requirements. 
The weight but 1.6 ozs. Dimen­
sions: 1.025" x 1.025" .935". 

If you are look­
ing for an ex­
tremely small, 
lightweight, re­
liable 10 Amp 

relay, but don't need the low 
input characteristics, consider 
this versatile series : 

Gl2 SERIES MODULAR RELAY. 
Basically the same as the G 15, 
but without amplifier. Can be 
supplied as two 
SPDT relays in 
the same enclo­
sure, with the 
same or differ­
ent coil charac­
teristics. 

In fact, the entire G 12 Series 
can be built up in modular units 
of 1, 2, 3, or 4 PDT to match 
your needs precisely, while 
ke eping package size and 
weight to a minimum. The 
DPDT, for example, is just 1.2 
ozs., .525" x .935" x 1.025". 

GIANNINI 11 
----t VOLTEX 

12140 E. RIVERA RD., WHITTIER, CALIF. 90606 
PHONE: 213·723·3371, TELETYPE: 213-685-6261 

An Independent. Company/An Equal Opportunity Employer 
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NEW LITERATURE 

High-temp insulation 
Insulation material and sleeving 

designed to withstand high temper­
atures are covered in twelve illus­
trated pages. Fiberglass coated 
with si licone rubber, vinyl and oth­
er media are described, and samples 
of sleeving are included. Bentley­
Harris Mfg. Co. 

CIRCLE NO. 338 

PC interconnection 
Perpendicular or parallel stack­

ing of PC boards is facilitated by a 
system of posts and receptacles 
with a selection of contact spacings. 
The modular interconnecting sys­
tem and components are described 
in 8 pages of photos, diagrams and 
explanatory material. Amp, Inc. 

CIRCLE NO. 339 

Thermal switches 
Low-cost, m i n i a t u r e thermal 

switches have been summarized in 
a new 4-page illustrated folder. In­
cluded are operational drawings and 
descriptions, complete design draw­
ings and dimensions on termination 
and mountings available from stock, 
and electrical and thermal ratings. 
Elmwood Sensors, Inc. 

CIRCLE NO. 340 

Power supplies 

An 8-page catalog listing more 
than 250 electronic instruments and 
components presents specifications, 
applications and prices for power 
modules, current indicators and 
integrators, signal conditioning 
equipment, pulse filters and related 
equipment. Elcor Div. of Hallibur­
ton Co. 

CIRCLE NO. 341 

Instruments for rent 
A 16-page instrument rental cat­

alog gives the monthly rates and or­
dering information for more than 
13,000 electronic, industrial and 
electrical instruments of every 
make and kind available to industry 
through rentals by General Elec­
tric's Schenectady Instrumentation 
Service (S.l.S). The catalog also 
outlines the calibration, repair and 
measurement services offered. Gen­
eral Electric Co. 

CIRCLE NO. 342 

Silicon rectifier data 
A 44-page catalog is available on 

an entire si licon line which includes 
diode, power rectifier, high voltage 
rectifier tube, octal base and encap­
sulated assemblies. The diodes use a 
diffusion process that takes full ad­
vantage of the avalanche character­
istics inherent in silicon. Syntron. 

CIRCLE NO. 343 

Temperature controls 
This brochure gives description 

and photos of temperature and 
pressure controllers, indicators and 
recorders for · a range of applica­
tions in industrial plants. The 16 
pages cover units from small solid­
state thermometers to systems for 
controlling 5-kW furnaces. West In­
strument Corp. 

CIRCLE NO. 344 

Stepping relays 
Electrical and mechanical specs, 

curves and dimensional drawings 
are available in a 16-page catalog 
on linear de solenoids. Included are 
single- and two-coil, single-coil push, 
and adjustable-stroke models, with 
force rating:s from 0.4 oz to 60 lbs. 
IMC Co. 

CIRCLE NO. 345 

New EIA standards 
The EIA has published four new 

recommended standards: RS 328, 
Message facsimile equipment for 
operation on switched voice facili­
ties using data communications ter­
minal equipment; RS 329, Mini­
mum standards for land-mobile 
communication antennas. Part I­
base or fixed station antennas; RD 
330, Electrical performance stand­
ards for closed-circuit television 
camera 525/60 interlaced 2: 1; and 
RS 331, Polarization of stereophon­
ic headphones with 3-contact plugs. 

Available for $0.50, $2, $1.20 and 
$0 .50 respectively, from Electronic 
Industries Association. 2001 Eye 
St. NW, Washington, D. C. 

Don 't forget to return your 
ELECTRONIC DESIGN. Send in 
your renewal card today. 
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Panel design data 
Panel designs using lighted and 

unlighted push buttons and indica­
tors, switch display matrices, tog­
gle switches and panel meters are 
described in 12 pages of full-color 
photos and text. Micro Switch, Div. 
of Honeywell. 

CIRCLE NO. 346 

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. 
!Cs end the driver gap (No. 347) 
General engineering memo #15 
(No. 348) 
Achieving high performance in vhf 
uhf tuned amplifiers (No. 349) 

Accuracy Policy 
It is the policy of ELECTRONIC 
DESIGN: 

To make reasonable efforts to 
insure accuracy of editorial mat­
ter. 

To publish promptly corrections 
brought to our attention. 

To reserve the right to refuse 
any advertisement deemed mis­
leading or fraudulent. 

All editorial correspondence should 
be sent to: 

Howard Bierman, Editor 
ELECTRONIC DESIGN 
· 850 Third Avenue 

New York, N. Y. 10022 

Subscription Policy 
ELECTRONIC DESIGN is circulated 

free of charge to qualified design 
engineers in the U.S., Western 
European Continent and Britain. 
To establish your qualifications, 
send ELECTRONIC DESIGN the fol­
lowing information on your com­
pany's letterhead: Your name, en­
gineering title, description of your 
design duties and a list of your 
company's major products. The let­
ter must be signed by you per- . 
sonally. 

Subscription rates for nonquali­
fied subscribers-$25 a year in the 
U.S., $85 in all other coµntries. 
Single copy, $1.50. 

Change of Address 
A subscriber's change of address 

requires a restatement of his quali­
fications. To expedite the change, 
and to avoid missing any issues, 
send along a label from a back copy. 

Microfilm Copies 
Microfilm copies of all 1961, 1962, 

1963, 1964, 1965 and 1966 issues of 
ELECTRONIC DESIGN are available 
through University Microfilms, Irie., 
300 N. Zeeb Road, Ann Arbor, 
Mich. 48106 

ELECTRONIC DESIGN 5, March 1, 1967 
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PRECISION 
STEPPING SWITCH 
for circuits which require a switch that steps 
positively, in either direction, around a bank 
of 25 contacts. FEATURING: 
•self-cycle O( remote control operation 

• 65 steps per second on self-interruption 
•bridging or non-bridging wipers 

•20 steps per second from external impulses 

Over 10,000,000 steps in each direction 
without replacement. 
for complete data ori this and other unique 
GENALEX switches, write: 

4 4ti·i•*tb 
11 UNIVERSITY ROAD, CAMBRIDGE 38, MASS. 

U. S. AGENTS FOR THE GENERAL ELECTRIC COMPANY, LTD. OF ENGLAND 
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New Delay Timer for 
the 0. E. M. Market. 

'I 
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t..i.ll!J;l tlll;.L'lll.:l.3: ('l!ill x•.;h I 1,111 
'" ••bwl'/~11 11r.,1: Ju;i,n . f 

Our new RB Delay T imer is 
designed to fill requirements 
of the orig inal equipment man-
4facturer for a highly reliable, 
low cost, delay timer. It is all 
plastic construction for total in­
sulation with 15 ampere load 

contact capacity. Avai lable in 
6 models cycling from 5 sec­
onds to 4 minutes, 30 seconds. 

For complete Model RB tech­
nical information ask for Bulle­
tin #307. For an RB prototype 
specify t ime cycle and voltage. 

INDUSTRIAL 
TIMER CORPORATION 

65 U .S. HIGHWA Y 128 7. PAR SIPP A NY, N EW JERS E Y 
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ANOTHER WORLD'S SMALLEST 
Soshin's Dipped Mica Capacitors/DM05 

Developed by SOSHIN ELECTRIC, the 
only mica capacitor maker in Japan with 
MIL-C-5C qualifications. This newest and 
its bigger brothers will meet all · your 
requirements. Volume orders accepted. 

For further information, write to 

~ !~!m~!e~h~m~.~~.!~T~~o. ~~·r LTD. 
C<!,bles: SOSHINCAPACITOR TOKYO 

ON READER-SERVICE CARD CIRCLE 198 
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A rilin nP .. rar1s1s 
electronic. 
Let 
Air France 
turn you on. 
April 5-10 International Exhibition of 

Electronic Components. 
April 10-15 International Conference on 

Electronics and Space. 
April 14-21 MESUCORA (Measurerrient 

and Automation). 
We' ll see you in the air and at the shows. 
We're happy to be the official carrier once 
again, and look forward to jetting you to 
Paris. At the shows, our Welcome Service 
will be on hand to give yol.l any assistance 
you may need. 
<9"M&Ja/Ui!M~ stereo, and movies by In-Flight 

Motion Pictures, available at nominal cost. 

For free brochures, mail the coupon to Air France, Overseas Trade 
Show Department, Box 707, New York, N. Y I 00 11 . 

I am interested in : 0 International Exhibition of Electronic 
Components. 0 International Conference on Electronics and 
Space. 0 MESUCORA (Measurement and Automation). 

Name 

Company 

Address 

City State Zip 

Alii l. 
FRANCE 
T H E WORLD ' S LARGEST A I RLINE 

ON READER-SERVICE CARD CIRCLE 199 
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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 171 

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

complete group of DZUS 1/4-turn self-locking 
fast~ners 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 173 

Adjustable 0-34V, l.5A Power Supply 

UNIVERSAL 

OFF-THE-SHELF 
DELIVERY 
$8800 

WIDE RANGE 
lDIUSTAIU 0·34¥. Ul MODULE 
POWER SUPPLY 

D Regulation: 0.005% or 1 MV D Ripple: 250 ,,.y 
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%/°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 175 
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Manufacturers 
Advertisements ot boolctets, brocnures, catalogs and data sheets. To order use Reader-ServiceCard. 

Schweber Catalog Of GE Mylar® 
Capacitors 

- J ...... .-.. '-.... ._.. --··-<--· __ ,, __ { __ , 
..,._ .. _ 4 __ • 

UIHIU.l llEtTlllC 

A 20-page catalog of mylar / foil capacitors in 
tubular and printed circuit board configurations 
including military type MIL-C-27287 (USAF). Also 
listed are computer and commercial grade ver­
sions. Characteristics, including curve charts, 
and precise outline dimensional drawings are 
provided plus a section on High-voltage, High­
reliability Mylar capacitors for discharge appli­
cations. 

Schweber Electronics 
Westbury, New York 11591 

516-334-7474 172 

Union Carbide FET's And OP Amps 
• 

SEMICONDUCTOR 
PRODUCTS 

• ·:.;1 f 1 .. 

Schweber offers IO-page catalog featuring Union 
Carbide's complete line of Field Effect Transistors. 
150 different types are listed emphasizing the 
lowest noise, input capacitance, and leakage cur­
rent on a spec for spec basis. Also included are 
a wide range of modular solid state operational 
amplifiers such as High gain type, Wideband, 
Output Current Booster, and DC Comparator. 

Schweber Electronics 
Westbury, New York 11591 

516-334-7474 174 

Fairchild Semiconductor Integrated 
Circuits 

Schweber offers this 85-page book, the most de­
finitive ever published on integrated circuits. 
Fairchild Semi-conductor Integrated Circuits cov­
ers digital circuits, current sourcing, sinking and 
mode circuits, special purpose digital circuits, 
linear and hybrid circuits, custom integrated cir­
cuits, even testing and packaging. Many charts 
and color photographs are included. It's a $2.50 
value, but Schweber is offering it free with any 
size order for integrated circuits. 

Schweber Electronics 
Westbury, New York 11591 

516-334-7 4 7 4 
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Designer's 
Datebook 

MARCH 
S M T W T F S 

l 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 31 

APRIL 
S M T W T F S 

1 
2345678 
9 10 11 12 13 14 15 
16 17 18 19 20 21 22 
''!.o 24 25 26 27 28 29 

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

Mar. 20-23 
IEEE International Convention 
( New York City) Sponsor: IEEE; 
The IEEE, 345 E. 47 St., New York, 
N. Y. 10017 

CIRCLE NO. 353 

Mar. 22-24 
International Symposium on Mod­
ern Optics (New York City) Spon­
sor: Polytechnic Institute of 
Brooklyn, AFOSR, NOR; Sym­
posium Committee, Polytechnic 
Institute of Brooklyn, 333 Jay St., 
Brooklyn, N. Y. 11201 

Mar. 29-31 CIRCLE NO. 354 

Symposium on Microwave Power 
(Stanford, Calif.) Sponsor: IMPI: 
Dr. Donald Dunn, IMPI, P. 0. Box 
2335, Stanford, Calif. 94~05 

CIRCL.E NO. 355 

Apr. 5-10 
International Exhibition of Elec­
tronic Components (Paris) Spon­
sors: Five specialized French pro­
fessional societies under patron­
age of the Federation Nationale 
des Industries Electroniques (EIA 
of France); J. Amie!, Air France, 
1350 Sixth Ave., New York, N. Y. 
10019. CIRCLE NO. 350 

Apr. 10-15 
International Conference on Elec­
tronics and Space (Paris) Spon­
sor: Two specialized French pro­
fessional societies under patronage 
of the Federation Nationale des 
Industries Electroniques (EIA of 
France); J. Amie!, Air France, 
1350 Sixth Ave., New York, N. Y. 
10019. CIRCLE NO. 351 

Apr. 14-21 
Mesucora 67 (International Ex­
hibition and Congress on Measur­
ing and Test Equipment and Auto­
mation) and Physics Exhibition 
(Paris) Sponsor: Societe Fran­
c;aise de Physique (French Physics 
Society) ; J. Amie!, Air France, 
1350 Sixth Ave., New York, N. Y. 
10019. CIRCLE NO. 352 
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The Predictables. 

100°/o DC and dynamic testing verifies 
the performance of every circuit in 

ITT's full line of Series 930 DTL 

When your order of ITI Series 930 DTL arrives, you 
can have absolute confidence in its performance. First 
of all, every circuit gets full DC and dynamic testing 
at 25°C, plus temperature cycling, centrifuge, and 
fine leak tests. Then there's 1 % AQL testing at -55°C, 
+25°C and +125°C for 15 DC parameters and at 
+25°C for 2 dynamic parameters. If circuits flunk, 
we just don't ship them. 

ITI's Series 930 "predictables" come in 15 circuit 
functions and three package styles. If you're tired of 
rejecting and returning DTL, try ordering it from ITT. 
It's available off-the-shelf from your distributor o~ 
direct from the factory through your ITI representa­
tive. ITI Semiconductors is a Division of International 

Telephone & Telegraph Corporation. 

integrated circuits ITT 
FACTORIE S IN WEST PALM BE ACH, FLORI DA; PALO ALTO, CALIFORNIA; LAWR ENCE. MASSACHUSETTS; HARLOW AND FOOTSCRAY, ENGLAND; FREIBURG AND NURENBER G, GERMANY 

ON READER-SERVICE CARD CIRCLE 200 
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FROM 

A NEW HICKOK CATALOG 
TO HELP YOU FIND THE METER YOU NEED 

Having trouble finding the meter 
you really need? Ask Hickok. 
Hickok meters are custom-built, 
to fill your specific needs. They're 
available in hundreds of styles 

and models, as you'll see in th is 
new, illustrated Quick-Reference 
Catalog. Get your FREE copy 
today. Tell us-or use the reader 
inquiry card l 

THE HICKOK ELECTRICAL INSTRUMENT CO. 
10514 Dupont Avenue, Cleveland, Ohio 44108 
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RCA-8685-New 2-Inch Image Orthicon 

RCA BIALKALI 
Photocathode 

Offers Unexcelled Resolution Stability and Long Life 

Now ... the unique properties of RCA Bialkali 
Photocathodes are available in RCA-8685, a 
new 2-inch Image Orthicon which joins the 
fami ly of RCA camera tubes for color and 
black-and-white TV. RCA Bialkali Photo­
cathodes significantly enhance resolution sta­
bility over an extended tube lifetime. In RCA-
8685, which is both compact and inexpensive, 
you have a device for use with 16mm optics 
that is 10 times more sensitive than any camera 
tube previously available for this application. 

RCA-8685 requires only 0.1 hn/ ft2 (fc) on 
the photocathode for high-quality pictures 
over a wide range of incident light levels on 
the object. 

Employing a target of electronic-conducting 
glass rather than ionic-conducting glass, the 
new image orthicon exhibits a "no-stick" 
quality of operation, virtually eliminating per­
sistence of the picture. Its features also include: 
close target-to-mesh spacing, separate field-

mesh connection, low-power "dark" heater re­
quiring only 0.6 watt, and over-all precision 
construction for accurate geometric repro­
duction. 

RCA-8685 is designed specifical 1 y to use the 
widely avai lable and low-cost l 6mm motion 
picture and vidicon TV optics. A companion 
tube, RCA developmental type C21064, is 
designed to use 35mm optics. See your RCA 
R epresentat ive for information, including 
price and delivery. For technical data on these 
new types, write: RCA Commercial Engineer­
ing, Section Cl8-Q, Harrison, N.]. 

ALSO AVAILABLE FROM YOUR 
RCA BROADCAST TUBE DISTRIBUTOR 
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