








































































































































































































































































































































































































































UNANNOUNCED 
NEW 
ELECTROMETER 
-TR- 8651 
FOR EASY AND 
HANDY 
MEASUREMENT 

FEATURES: 

-TR- 865 l ELECTROMETER 1s 
conveniently used for: 
Measurements of • Semiconductor 
resistivity • Insulation • Piezo­
electric charge • Photo-electric 
current 

-TR- 8651 ELECTROMETER 
measures: 
• Voltage from 1 mV to 100 V 
f.s. ( 11 range) with ± 0.5 96 ac­
curacy• Charge from to lo-• 
coulomb f.s. • Current from 10· 14 

to 0.3 A f. s. • Resistance from 
100 to 101

' f.s. 

SPECIFICATIONS: 

RANGE: 
• Voltage: 1, 3, JU, 30mV, 0. 1, 0. 3, 1, 

3, 10, 30 and 100 V f. s . • Charge: io- 12 

to 10-o co ulomb f.s. ( l x and 3xove rlapping 

ranges) •Current: io-" to 0. 3 A f. s. ( 1 x 
a nd 3 x o,·erlapping ranges) • Resistance: 

10' to 10" f.s . on linea r l xand 3xover­

Japping ranges. 

For further details, write to: 

Takeda Riken 
Industry Co., Ltd. 
285, Asahi·cho, Nerima -ku, Tokyo , 
Japan Cables: TRITRON ICS TOKYO 
Phones: 930-4111 

ON READER-SERVICE CARD CIRCLE 891 
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NEW LITERATURE 

RF coaxial connectors 
A 56-page illustrated catalog of 

RF connectors of BNC, TNC, N and 
C types is offered. The catalog con­
tains more· than 70 new additions to 
Sealectro's li ne. The literature de­
scribes over 400 connectors. Also 
included is a convenient cross-refer­
ence chart li sting UG numbers vs 
Sealectro's part numbers. Submini­
ature coaxial cable charts are in­
cluded as well. Sealectro Corp. 

CIRCLE NO. 340 

Precision switch catalog 
This 28-page catalog offers "all 

the information a buyer needs to 
know" about 19 different series of 
Cherry precision switches. The book 
contains detailed illustrations ac­
companied by information on spe­
cial features, button and terminal 
variations, and operating charac­
teristics. Among the .switches 
shown and described are general 
purpose, single and double pole, 
miniature, subminiature, low 
torque, open type cam follower, 
coin, stack type, one way action and 
alternate action type. Switches are 
categorized according to such char­
acteristics as size, electrical capaci­
ty, operating force and mounting 
configuration. Cherry Electrical 
Products Corp. 

CIRCLE NO. 341 

Waterproof connectors 
A 4-page catalog revision has 

been issued describing a line of 
electrical connectors designed for 
underwater duty. ITT Cannon Elec­
tric. 

CIRCLE NO. 342 

Semiconductor catalog 
TRW Semiconductors offers their 

short form catalog for 1967. The 
20-page publication covers several 
hundred items and introduces new 
communications transistors in the 
1-GHz range, new fuse and log 
diodes, new micro diodes and nu­
merous special types. TRW Semi­
conductors. 

CIRCLE NO. 343 

X-band noise generator 
A miniature X-band noise gener­

ator is described in detail on a two­
page illustrated data sheet. In­
cluded is a description of the manu­
facturer's noise generator and a 
discussion of excess noise ratio. 
Typical applications in the receiver 
arm and in the antenna arm are 
shown in block diagram form. Sig­
nalite, Inc. 

CIRCLE NO. 344 

Beacon magnetrons 
A four-page, illustrated booklet 

describes the company's complete 
line of fixed frequency and tunable 
beacon magnetrons. Full specs and 
typical applications are given. Mi­
crowave Associates. 

CIRCLE NO. 345 

Coax bulletin 
"Styroflex" coaxial cable is de­

scribed in a 12-page technica l bulle­
tin. The literature details electrical, 
physical and mechanical character­
istics of the cable. Also included are 
data on connectors, performance 
curves and tables. Phelps Dodge 
Electronic Products. 

CIRCLE NO. 346 
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Perfectionists 
praise 

Gordos 
zero-fa i I u re 

switches. 
How speedy, 

durable, 
and 

bounce-free 
they are! 

Write or 
phone for 
your free 

catalog. 

250 Glenwood Ave., Bloomfield, N.J. 07003 (201) 743-6800 

ON READER-SERVICE CARD CIRCLE 892 

FEL-PRO C-300 
Air-dries and cures in 1 hour 
while offering -65°f, to 
1200°F. protection 

2 FEL-PRO C-200 
Bakes on to give outstanding 
performance throughout -65°f. 
to 2400°F. range 

High-temperature and low-speed 
lubricating problems? Forget oils, greases 
and other short-life lubricants! These 
non-corrosive FEL-PRO products brush or 
spray on quickly, then dry to a solid yet 
slick film that fights friction, wear, 
abrasion, fretting. Either type provides 
positive, Jong-life protection for all metals 
and their derivative alloys. Ideally suited 
for heavy-load, low-speed applications 
that require excellent adhesion and 
extreme pressure resistance. Try C-300 
or C-200 once ••• and you'll never 
settle for less! 

Write on your letterhead for free sample, 
technical data, and price information. 
Please state which product desired and 
Intended application. 

fEL-PRQ FEL-PRO, INC., A Division of Felt Products Mfg. Co. 
7450 N. McCormick Blvd. , Dept. 000, Skokie, Ill. 60076 

ON READER-SERVICE CARD CIRCLE 893 
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SCR FIRING 
CIRCUIT 
MODULE 
UNDER $40 
-;~. fVU ~,< 
~~ , 

Would you believe that 

Crydom's SCR FIRING CIRCUIT 
MODULE is technically superior 
to all others? 

You say, "show me." That's exactly 
what we want to do! The completely new 
CRYDOM SCR FIRING CIRCUIT MOD­
ULE features hard gate firing, 50 micro­
watt control sensitivity, high linearity, 
100 nanosecond rise time and negative 
gate bias . In addition, fast response is 
combined with the ability to detect polar­
ity, making an ideal component for 
closed loop applications. All of these 
features are now available at unprece­
dented /ow prices. Write for CRYDOM 
TECHNICAL BULLETIN 1.6 for a com­
plete description of a truly superior SCR 
firing circuit module. 

AVDOM laboratories, inc. 

3115 West Warner Ave., Santa Ana, California 
Area Code 714 • 540-1390 

ON READER-SERVICE CARD CIRCLE 894 
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NEW LITERATURE 

Rundown on space 
Based on involvement in nine out 

of ten space launches over the past 
year or so, TRW Systems has pub­
lished a 22-page brochure on recent 
space efforts. The talent of staff 
artists is particularly evident in 
t his attractive booklet. TRW Sys­
tems. 

CIRCLE NO. 347 

Power hybrid 
A series of power hybrids de­

signed to handle power levels useful 
for transmitter as well as receiver 
applications from 2 to 76 MHz is 
described in t his data sheet. The 
units operate at 500 W cw in the 2-
to 76-MHz range. Adams-Russell 
Co. 

CIRCLE NO. 348 

Accuracy Policy 
It is the policy of ELECTRONIC 
DESIGN: 

To make reasonable efforts to in­
sure accuracy of edi torial matter . 
To publish promptly cor rections 
brought to our attention. 

To reserve the right to r efuse 
any adver tisement 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 
E uropean Continent and Britain. 
To establish your qualificat ions, 
send ELECTRONIC DESIGN the fol­
lowing inform ation on your com­
pany s let terhead: Your name, en­
gineering title, descr iption of your 
design duties and a list of your 
company's major products. The Jet­
ter must be signed by you per­
sonally. · 

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

Change of Address 
A subscriber's change of address 

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

Microfilm Copies 
Microfilm copies of all 1961, 1962, 

1963, 1964, 1965 and 1966 issues of 
E LECTRONIC DESIGN are available 
through University Microfilms, Inc., 
300 N. Zeeb Road, Ann Arbor, 
Mkh. 48106 
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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 

~.' ;;Tith pr1i~fet~ andd illuhstrationsdof hover _ld20f0 sizf est of 
·~ ape i pa s, s apes an ot er m s or as er, 

...... more accurate, distortion-free printed circuit mas­
ter drawings. 

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

Telephone: (213) 937-3511 171 

Quality Fasteners For All Design 
Applications 

.c ;r :. 

lt'-:v~J' 
°'i'tF 

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 173 

High-Vacuum Pump Selector 
Free 24-page technical bulletin gives complete 
specifications and prices on the internal vane 
vacuum pump line of Precision Scientific ,Co., a 
subsidiary of GCA Corporation. Single and two­
stage models range from 25 to 1,500 liters/ min. 
free air displacement. As low as 0.1 micron 
ultimate vacuum. New design features are: ex­
ceptionally quiet operation, higher pumping 
speeds, compact size, lighter weight. Bulletin in­
cludes section on new hand-tight, fast-opening 
vacuum fittings. 

Precision Scientific Co. 
3737 West Cortland Street 

Chicago, Illinois 60647 175 
ELECTRONIC DESIGN 3, February 1, 1967 



Manufacturers 
Adv ertisements 01 book.lets, brocnures, catalogs and data sheets. T o order use Reader-ServiceCard . 

Schweber Catalog Of Motorola 
Semiconductors 

• 
Schweber catalog 

of Motorola 
semiconductors & 

integrated circuits 
. s 

This is the new 1967 condensed catalog of 
Motorola Semiconductors and Integrated Circuits 
just off the press. There are 20 sections in this 
36-page catalog-from Integrated Circuits to 
Photo-sensitive Detectors, and between these out­
posts the famous Motor.ala Zener diodes, FET'S 
Thyristors, Power transistors, and others. Easy-to­
read parameter charts, pictures, outline dimen­
sions. One of the industry's deepest and broadest 
line of semiconductors condensed in this single 
catatog. 

Schweber Electronics 
Westbury, New York 11591 

516-334-7474 172 

Adjustable 0-34V, I.SA Power Supply 

UNIVERSAL 

l~l~lffil I 

Off·THE·SHELF 
DELIVERY 
sssoo 

WIDE RANGE 
ADJUSTAIU 0·34Y, UA 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 o Compact 3 V4 " 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 Re~ponse: 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 174 

New Magnetic Component Catalogue 
PULSE ENGINEERING'S 1967 Magnetic Compo­
nent Catalogue lists over 300 in·stock Pulse and 
High Frequency transformers. Designs extends 
from tiny Computer Transformers for Core Mem­
ories up to Transfer Molded Pulse Coupling 
Transformers that operate at 12 KV. Included are 
new technical data of value to the magnetic com­
ponent user. Special sections describe specifica­
tion and test procedures for component engineers 
and applications for circuit engineers. For your 
free copy of this valuable reference write: 

Pulse Engineering Inc. 
560 Robert Avenue 

Santa Clara, California 95050 

ELECTRONIC DESIGN 3, February 1, 1967 
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IFLUKEI 
MANUFACTURER OF PRECISION ELECTRONIC INSTRUMENTS 

RANKS Electronic Design 
1st in READERSHIP 

Rank Percent Read 

PUBLICATION 

ELECTRONIC 
DESIGN 

ELECTRONIC 
INDUSTRIES 

ELECTRONICS 

EON 

IEEE 
SPECTRUM 

EEE 

ELECTRO­
TECHNOLOGY 

ICumulatlv1 
Total) 

6 

2 

4 

7 

5 

8 

Y2 or 
more 

37% 

24 

34 

32 

24 

27 

17 

1,4 or 
more 

27% 

20 

21 

17 

10 

18 

10 

Cumulative 
Tolll 

(~ &14) 

64% 

44 

55 

49 

34 

45 

27 

ELECTRO· 
MECHANICAL 

DESIGN 
Not included in survey. 

ELECTRONIC 
PRODUCTS 

ELECTRONIC 
NEWS 

3 35 

9 17 

19 54 

8 25 

Complete results are available from 
your Electronic Design Sales Representative. 

READERSHIP STUDY BOX SCORE 

STUDY NUMBER OF NUMBER WON BY 
NO. STUDIES TO DATE ELECTRONIC DESIGN 

59 

John Fluke Manufacturing Company, a leading maker of preci­
sion electronic instruments, wanted to know which publications 
are best read in the electronic instrument field. Fluke found out. 
In the Fall of 1965, Fluke's advertising agency, Bonfield As­
sociates, Inc., mailed readership questionnaires to 502 customers 
and prospects throughout the United States. Names were sup­
plied by the Fluke field sales organization without regard to 
title, function , or accessibility. Names were selected only on the 
basis that the recipient of the questionnaire was a key buying 
influence in the purchase of test instruments. When asked, 

59 54 

" Which of the following publications have you read ~~ or more, 
}i or more, few .or none of the issues in 1965," a record 97.4% 
return gave Electronic Design a substantial first in readership! 

As part of this survey, Fluke also found out where their key 
buying influences look for new product information. 75% of 
respondents ranked technical publications in 1st or 2nd position . 
Salesmen's call came next with 32%, and manufacturers' litera­
ture, third, 23%. What better way to take the guesswork out of 
media selection? When you buy Electronic Design, you buy 
readership. 

BEST-READ BY ELECTRONIC ENGINEERS 

mm Electronic Design 11 
a HAYDEN publication 850 Third Avenue, New York, N.Y. 10022 (212) PL 1-5530 
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Designer's 
Datebook 

FEBRUARY 
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 

Feb. 7-9 

MARCH 
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 31 

Winter Convention on Aerospace 
& Electronic Systems (Los Ange­
les) Sponsor: IEEE, G-AES; D. 
Traitel, Electro-Optical Systems, 
300 N. Halstead, Pasadena, Calif. 

Feb. 14-17 
Electronic Packaging Conference 
(New York City) Sponsor: Society 
of Automotive Engineers, Inc.; 
A. J. Favata, SAE, 485 Lexington 
Ave .. New York, N. Y. 10017 

Feb. 15-17 
International Solid-State Circuits 
Conference (Philadelphia) Spon­
sors: IEEE, University of Penn.; 
Lewis Winner, 152 W. 42 St., New 
York, N. Y. 10036 

Feb. 20-24 
Winter Institute on Advapced 
Control (Gainesville, Fla.) Spon­
sor: National Science Foundation, 
Univ. of Florida; Prof. 0. I. Elgerd, 
EE Dept., Univ. of Fla., Gaines­
ville, Fla. 32601 

Mar. 1-3 
Numerical Control Society's Meet­
ing and Technical Conference (De­
troit) Sponsor: NCS; Mary De­
Vries, Numerical · Control Society, 
44 Nassau St., Princeton, N. J. 

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

·Mar. 29-31 
Symposium on Microwave Power 
(Stanford, Calif.) Sponsor: Inter­
national Microwave Power Insti­
tute; Dr. Donald Dunn, IMPI, 
P. 0 . Box 2335, Stanford, Calif. 

Mar. 22-24 
International Symposium on Mod­
ern Optics (New York City) Spon­
sor: Polytechnic Institute of 
Brooklyn, AFOSR, NOR; Sympo­
sium Committee, Polytechnic In­
stitute of Brooklyn, 333 Jay St., 
Brooklyn, N. Y. 11201 
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AUTOMATION RECIPE 
I. ~ak fuun. 50 I.a. 540 s. P. s. <'/., 10-runp ~ 

:z. ,4~ tJuun"" tk ~ ~ ~ 
3. P~ IJuun wdli a cxvul,. JV(J.U) 'I°'"' ~ ... - -
THE HICKOK CARD ACTUATED MULTIPLE CONTACT SWITCH 

In a recipe-or in a control system-the quality of the ingredients determines the quality of 
the result. Hickok offers the most rugged industrial type Card Switch available. The Hickok 
Card Switch has been proven in hundreds of applications for over 10 years. Ask our customers 
-or write THE HICKOK ELECTRICAL INSTRUMENT CO. for complete information. 

The Hickok Electrical Instrument Co. 
10514 Dupont Avenue • Cleveland, Ohio 44108 

ON READER-SERVICE CARD CIRCLE 178 



SPECIFICATION SHEET, RCA ELECTRON TUBE TYPE 4060 /4061 

(The complete requirements for procuring the electron tube described herein 
shall consist of this document and the latest issue of Mil-E-1) 

Method or Requirement or Limits 
Para. Test Conditions Sym. Min. Max. Units 

Mil·E-1 
1236 

Mil-E-1 
1236 

Power Output 

Rise Time 

Fall Time 

Life Requirements 

Life Test End Points 
Power Output 

F = 1090 MHz 
4060 - Er = 6.3V, Eb = 1000Vdc. 

Ecc = -80Vdc, du = 0.01, 
tp = 450 ± 100 ns 

4061 - Er = 6.3V, Eb = 1000Vdc. 
Ebias = + 25Vdc 
Load VSWR = 1 . 1 max. 

Same as Power Output 

Same as Power Output 

F = 1090 MHz, Ebb = 1000Vdc, Ef = 6 . 3V, 
du = 0.01 

Test at the following frequencies : 
F1 = 1075 MHz, F2 = 1090 MHz, F3 = ll05 MHz 

Let's talk 
specifics 

PPo 

tr 

tr 

t 

PPo 

28 

50 

50 

500 

25 

31 

100 

200 

dBW 

ns 

ns 

hours 

dBW 

about RCA AIMS/FAA 
interrogators and transponders 

Right! Let's take RCA-4060/ 4061, as an example. This 
pencil-tube-in-cavity chain is designed to meet the strin­
gent grid-pulsed requirements of AIMS/ FAA interroga­
tors and transponders. And RCA is one company where 
you can get both the tube and the cavity to assure optimum 
performance. 

For traffic control and identification in aircraft, target 
drones, vehicles, and satellites, you may expect perform­
ance up to 500 watts at 1 kV with a pulse rise time of 
between 50 and 100 ns. And you get low heater power, 
improved life, smaller size, less weight, and increased 
stability. 

For full information on RCA's line of devices which lend 
themselves to AIMS/ FAA requirements, see your RCA 
Representative. For technical data on specific types, write: 
RCA Commercial Engineering, Section Bl8Q-l , RCA 
Electronic Components and Devices, Harrison, N.J. 

·~ The Most Trusted Name in Electronics 

INTEGRAL CAVITY 
TYPES 

4060·4061 
(Al5487·Al 5488) 
Osc. / Amp. 

12041 
4-Stage Amp. 

Al555l ·Al5552 
Osc./Amp. 

Al5550 

PENCIL TRIODES 

4028A 
Ceramic-Metal 

4055 
Ceramic-Metal 

4058 
Glass-Me tal 

4062A 
Ceramic-Meta l 

4060-406 1 

PEAK POWER 
OUTPUT 
(Watts) 

500 

200 
45 dB Ga in 

1000 

50 

1000 

1300 

800 

600 
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fREllUENCY PEAK PLATE TYPICAL 
(MHz) POWER INPUT SIZE WEIGHT 

1090 2.0 kW 4}{, 11 x Y." 7 oz. 
4Y." l Y." Tot•I 

1030 I.I kW 4.S" x 5.5" 12 oz. 
x L25" Total 

1090 4.0 kW 4}(, " l Y." 7 oz. 
4Y. " x h " Total 

1030 0 .3 kW 10" x Y." 3.5 oz . 
Total 

3300 4.4 kW 1.5" l 0.5" 0.3 oz. 

3300 5.2 kW 1.7" x 0.5" 0.4 oz. 

3300 5.2 kW 2.2" l 0.8" 0.4 oz. 

1090 1.2 kW 1.7" l 0.5" 0.4 oz. 


