































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































...standard RBM enclosed relays with all

the advantages of ‘‘specials’’

millions in use—time tested and field proven
under exacting operating conditions

TYPE 84
2.90*
- TYPE 84 8 AMP (Inductive)
SPNO or SPDT
2367x156"x12"

18 AMP (Inductive)
TYPE 129 SPNO or SPDT

AUTHORIZED STOCKING DISTRIBUTORS

ALLIED FEDERATED PIONEER/SREPCO
BLUFF CITY FISHER SWITCHES POWELL
LEW BONN GRAHAM RISSI
BURSTEIN-APPLEBY HAMMOND RADIO PARTS
CRAMER INTERSTATE SPECIALTY
DIXIE RADIO LOU JOHNSON STACK
ELECTRONIC EQPT. KIERULFF TEXAS INSTRUMENTS SUPPLY

ELECTRO TECH NEWARK

~ WESTERN ELECTRONICS

SOLD NATIONALLY THROUGH ELECTRONIC DISTRIBUTORS BY

ELECTRONIC MARKETING DIVISION
3501 W. Addison Street e Chicago, lllinois 60618

See us at IEEE Show, Booth 2H33
ON READER-SERVICE CARD CIRCLE 845

The widest line of

maghnetic
reed
switches

in the industry.

SUGGESTED APPLICATIONS:

" PUSH BUTTONS
B KEYBOARDS B INTERLOCKS
B RELAYS B COUNTING

Write or call today for
your FREE copy of the
Gordos Full Line folder . . .

. .. complete with cross referencing chart.

give...so more will live

HEART FUND
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New 30W TWT for the
4Gc/s communications band

STC's new, low-voltage The tube operates in a robust USA enquiries to:
travelling-wave amplifier tube, periodic permanent magnet ITT Electron Tube Division,
Type W7/5G, has been designed mount, Type WM110A. Box 100, Easton, Pennsylvania.
for use in 1800 channel radio Incorporated in the mount are Other countries contact:
communications links in the 36 r.f. input and output waveguide  STC Valve Division, Brixham

to 4-2 Gc/s frequency range. It connections (a choice of Road, Paignton, Devon, England.
has a typical gain of 43 dB ata WG12A or WR229 is offered),

working output of 20W. (30W mechanical alignment, deflection

saturated output). This means and matching adjustments; tube
that, in an existing system which ejection control at either end of
incorporates a tube with a 40 dB the mount, a convection cooler
gain and an output of 10W, the  and facilities for easy field

tube can be replaced by the replacement of tubes.

W7/5G to produce twice the

previous output for the same

drive power.

Standard Telephones and Cables Limited

Subsidiary of International Telephone and Telegraph Corporation

65/9MS
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Subscription Policy

ELECTRONIC DESIGN is circulated
free of charge to qualified design
engneers in the U.S., Western free
Europe and England. To establish
your qualifications, send ELECTRON-
1¢c DESIGN the following informa-
tion on your company’s letterhead:
Your name, engineering title, de-
scription of your design duties and
a list of your company’s major
products. The letter must be signed
by you personally.

Subscription rates for nonquali-
fied subscribers—$25.00 per year in
U.S.A., $35.00 in all other coun-
tries. Single copy, $1.50.

Change of Address

An address change for a subscriber
requires a restatement of his quali-
fications. To expedlte the change,
and to avoid missing any issues,
send along a label from a back copy.
Microfilm copies of all 1961, 1962,
1963 and 1964 issues of ELECTRONIC
DESIGN are available through Uni-
versity Microfilms, Inc., 313 N.
First Street, Ann Arbor, Mich.
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S T O R T R
Terminal Block Selector

CURTIS A new 24-page, completely illustrated catalog con-
TERMINAL BLOCKS m tains photos, descriptions, ratings, engineering

Rk drawings, and prices of the complete line of Curtis
terminal blocks. Included are printed circuit, in-
sulated feed-thru, quick disconnect, track type,
and high current terminal blocks. Handy selection
chart quickly locates the perfect block for your
particular requirements. Send today for your free

copy-

Curtis Development & Mfg. Co.
3236 North 33rd Street -
Milwauke: Wisc:nsin e5e3216 171
R RN A R R R R e e e T
Blddle Prec1smn Test Instruments

This new condensed catalog covers the full line
of Biddle Precision Laboratory Standards and
Test Instruments, and is designed to bring you up
to date on new and improved models. Described
are: Resistance Standards, Resistance Boxes,
Wheatstone Bridges, Kelvin Bridges, Temperature
Bridges, Potentiometers, Shunt and Volt Boxes,
Voltage Dividers, and Ratio Sets. Also reference
is made to a selection of Kipp Instruments; Gal-
vanometers, Microammeters, etc. A checklist is
included for requesting more detailed bulletins
on instruments of your choice.

G. Biddl
Pl}l;?nT:tisMeeﬁnq,lPa. 15482 173
A AR R SR B S N B AR RN
Books For The Electronics Engineer

HAYDEN BOOKS

The 1966 Hayden Book Company, Inc., catalog
contains such new titles as “Microelectronic De-
sign,” “100 Ideas for Design ‘66,” “The Electron
in Electronics,” “Synthesis of RC Networks with
Arbitrary Zeros,” “Transistor and Diode Network
Calculations,” and “Matrix Algebra for Electronic
Engineers.” As well as the expanded list for de-
sign engineers, the catalog includes Hayden and
John F. Rider Publisher training texts at all levels.
Send for your free catalog today.

Hayden Book Company. Inc.
116 West 14th Street
New York, N. Y. 10011 1 75
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Manufacturers

Advertisements of booklets, brochures, catalogs and data sheets. To order use Reader-Service Card.

Non-Pendulous Servo Accelerometer

This 8-page Technical Bulletin gives description,
specifications and price information on Model
303 non-pendulous, true-translational, linear servo
accelerometer for precision telemetry and control
applications. Bulletin explains how an excep-
tionally tight, high frequency, electrical constraint
on an ideally suspended seismic element virtually
eliminates errors due to cross axis, angular and
vibratory motion. A thorough discussion of servo
accelerometer theory is included.

unigcking Me secee!

Kistler Instrument Corporation
8969 Sheridan Drive
Clarence, N. Y. 14031

172

Dope On Doping Gases

Data Sheets list Physical Constants, Typical An-
alysis, Recommended Controls, use suggestions,
etc., for Matheson Doping Gases. Arsine, Dibo-
rane, Germane, Hydrogene Selenide, Phosphine
and Silane are available pure, or as mixtures,
diluted- with carrier gas. (Diborane available
only as a mixture.) Gases shipped from our
plants in East Rutherford, N. J., Joliet, Ill., La Porte,
Texas, Newark, Calif., Morrow, Ga.

The Matheson Company. Inc.
P. O. Box 85
East Rutherford, N. J.

174

Manual on Lock Nuts

This eight page booklet is a condensation of
MacLean-Fogg's general catalog of lock nuts,
locking screws, and fasteners of all types. Tables
for each product give dimensional data, part num-
ber, and weight. There are also application
sketches that serve as an idea file for engineers.
Included in the MacLean-Fogg line are three
styles of prevailing torque lock nuts, free spin-
ning Whiz-Lock nuts and screws in hex and flange
styles, Weld Nuts, Flange Nuts, Clinch Nuts and
Cap Nuts. MacLean-Fogg's line of products is so
complete that the company is known throughout
industry as “Lock Nut Headquarters.”

MacLean-Fogg Lock Nut Company
176

MF

LOSK NUT
MEADQUARTERS

1060 Allanson Road
Mundelein, Illinois
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DIGITAL PHASE METER e 2o <002 oesee acurcs, | [FWASSORIN

20 CPS to 500 KC

IEEE International Convention

. (New York) Sponsor: IEEE; The

FEATURES' ; : IEEE, 345 East 47th St., New

Phase reading directly in York., N. Y

degrees in 5 digits (or 4 R

digits).

No amplitude adjust- ril 12-

ment from 0.3v to 50v. o i 2_ &

No frequency adjust- International Quantum Electronics

ment up to 500 kc. Conference (Phoenix) Sponsors:

Analog output available AIP/IEEE; Dr. J. P. Gordon, Bell

for recorder or program- Telephone Laboratories, Murray

mable system. Hills =N -

USES:

Plot phase vs. frequency April 17-20

curve of unknown net- X 5

work. International Conference on Elec-
Type 524A3 with indicator. Computer alone Plot envelope delay tr‘f“ a"‘d Im} Beam Techn:)logy
(bottom panel) can produce analog output to curve with RF sweep (New York) Sponsors: AIME and
drive recorder and d.c. digital voltmeter. oscillator. Electrochemical Society; Metal-
Price $999. A standard phase meter lurgical Society of AIME, 345

with 50wt readout. East 47th St., New York, N. Y.

WIDEBAND PHASE Lt
Symposium on Process Automation
(Newport Beach, Calif.) Sponsors:
VECTOR VOLTMETER ... ... [[ruieyretsiye

dated Electrodynamics, Control
Data, SDS Data Systems; Dr. Wil-
liam Biles, Shell Development Co.,

FEATURES: Houston, Tex.
Direct reading of total,
in-phase, and .
quadrature April 20-22
components. 1966 Intermag (International Con-
Direct reading of ference on Magnetics) (Stuttgart,
phase angle without Germany) Sponsor: IEEE G-Mag;
TYPE 248A adjustments. Dr. E. W. Pugh, IBM Corp., 1000
SPECIFICATIONS: USES: Transistorized, with WestcheplorsRaey Wular AU,
Frequency—40 cps to 20 ke. Plots phase curve and in-phase ruggedized components. N. Y.
Accracy—=£14,° or £1% components up to 20 kc. Measures Reads a small
Nulling Sensitivity—2 microvolts. quadrature phase angle. Indicates - > ° .
Quadrature Rejection—60 db. null for synchro bridges. fru§tlon Oof 1 fl’OT 0, Aprll 25-28
Input Impedance—1 megohm. 90", 180° or 270°. Audio Engineering Society Con-
vention (Los Angeles) Sponsor:
Audi i "ing ciety; John
HF NANOSECOND TRANSISTORIZED VIDEO and PF Audio Engineering Society; Jo n
PHASE DETECTOR VECTORLYZER | pRE-AMPLIFIERS PHASE METER C. Baumann, Ampex Corp., 8467
Type 20581-6 » Type A102 Series Type 4227 Beverly Boulevard, Los Angeles,
e Calif.
i R
Wielee ﬁ'” ooy AL TUBES April 26-28
- & e ® : 2 - < \
- G ; - 00.2 funr | Gain 40 db or 60 db) o i Ea by Spring Joint Computer Confer-
; ccuracy —0.02°; full | t mc. Direc o N heartia st (1 ey 3
éi L S Gk sfznsitivity 0.1°: T e i ":,fc,ﬁf,?:g e iy degrees. No ence (Boston) Sponsors: AFIPS,
Accuracy +0.05° or 0.2°,°1°, 2° up to |batteries, 27" x 1’/”"| St adiiment = IEEE, ACM; Dr. Harlan Ander-
1%:; 15 mc to 1700 me. 180°; 50 cps to 20 ke. |x 1%, R : son, Digital Equip. Corp. May-
See our Booths 3D05-3D07 at the IEEE Show nard, Mass.
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RELIABILITY

TOTAL CAPABILITY IN
PRECISION RESISTANCE 4
A4

RS Type Precision Wire-
wound Resistors are a part
of the DALE High-Rel
Development Program.

You simply can’t match the reliabil-
ity and versatility which Dale makes
available in its RS Precision Power
Wirewounds. RS reliability —yours
at no extra cost —is solidly docu-
mented in continuing tests patterned
after Dale’s famous Minuteman High
Reliability Development Program.
Write for test report. RS versatility
1s s0 broad that more than 400 special
variations have been made from our
basic silicone-coated, all-welded con-
struction. Standard or special —you
simply can’t buy more confidence at
competitive prices.
WRITE FOR B RS Reliability Study
W Catalog A

LATEST RS RELIABILITY REPORT

Unit Test Hours: 32,000,000 « Reliability: 99.994%
Stability: Units will not shift more than initial tolerance
after 1,000 hours load life.

Test Conditions: 60% confidence level, 100% rated power, 25°C ambient
1% A R failure point.
RS SPECIFICATIONS
m Applicable Mil. Spec: MIL-R-26C & MIL-R-23379
(a new Spec. designed especially for precision power resistors)
m Wattage Sizes: Y4, Y2, 1, 2, 2.5, 3, 5,7, 10
m Tolerances: 0.05%, 0.1%, 0.25%, 1%, 3%
m Operating Temperature Range: —55C to 350°C
® Resistance Range: .1 ohm to 273K ohms
m Load Life Stability: 1% max. A R after 1000 hours at full rated power
® Moisture Resistance: .5% max. A R after MIL-R-26C moisture test

m Dielectric Strength: 500 volts, RS-Ya through RS-1B;
1000 volts RS-2 through RS-10

m Thermal Shock: .5% max. A R after MIL-R-26C thermal shock test
m Insulation Resistance: 100 megohms minimum

m Temperature Coefficient: 20 ppm (high values); 30 ppm (intermediate
values); 50 ppm (low values). Specific T.C. chart available on request.

DALE ELECTRONICS, INC. g
DALE 1328 28th Avenue, Columbus, Nebraska m
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Also Sold by Dale Electronics Canada, Ltd., Toronto, Ontario, Canada

Speed Inquiry to Advertiser via Collect Night Letter
ON READER-SERVICE CARD CIRCLE 843




The RCA Bialkal
Photocathode offers...

p. 4000 5000 7000 8000
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Typlcal UE The Bialkali Photocathode is now available in many new RCA tube designs
at 3850 lo\ X 240/ as well as in variants of most of RCA’s commercially known photomultipliers. This 1.ew
= o

photocathode provides advantages in higher quantum efficiency and lower
dark current. Designed for scintillation counting and other low-light-le: el
detection and measurement systems, units with the RCA Bialkali cathode offer:

e A typical quantum efficiency of 24% at 3850 A—a significant increase i
performance (more than 50% ) when compared with types havir

S-11response (cesium-antimony photocathode

THE RCA LINE OF BIALKALI CATHODE PHOTOMULTIPLIERS* TE TR o Wl SR s
Nominal | No.of Proto Bratkal e A dark-current reduction of as much as 100 t
Size Stages type Variant
7460 c A 1
% i 7767 Cm(’“f Proved in the unparalleled success of the RCA-8575, the RCA Bialkali Photocathode
1" 10 4461 C70114
1% 10 e1% [ cnisis is now available in tube types with standard base, semi-flexible leads, or potted voltage
2 10 | 6342 | C7l6al dividers. Ask your RCA Representative about the advantages of the RCA Bialkali
2 10 8053 C70109F
z = — Photocathode in upgrading your existing system performance. For technical data on
z 12 7850 | criog specific types, write: RCA Commercial Engineering, SectionC-18Q-3. Harrison, N.J.
3 10 8054 C70030E
g ig — g;%g; RCA Electronic Components and Devices
3 10 —— C31012
3" 14 —_ C70045Dt H H
5 10 5055 | 700436 The Most Trusted Name in Electronics
B 14 —— C70133

*All types shown are constructed with CuBe dynodes.
tSide-on type





