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These Measurements show why it's called
a Universal impPebANCE BRIDGE

Features Orthonull,* a unique mechanical ganging
arrangement of the Bridge’s variable elements that
eliminates sliding balances when making low-Q
measurements. *U. S. Patent 2,872,639

GRL e

@ Completely self contained with built-in 1-ke oscillator and
selective null detector . . . powered by four “D” batteries . . .
total drain is less than 10 ma, providing 1-year battery life for
typical laboratory use.

L T
L]

@ Useful for measurements from 20c to 20 kc with external
generator,

@ Unique cabinet design allows panel to be tilted to any con-
venient angle ... closes and becomes a rugged carrying
case for complete protection.

® Provision for applying polarization voltages to capacitors,
biasing voltages to diodes, and small currents to inductors
for measurements at various d-c levels.

® WIDE RANGES —
R: 0.0012to 10 M2 L: 1 xh to 1000n
C: 1 upuf t0 1000 uf D:0.001 to 50 at 1 ke
Q: 0.02 to 1000 at 1 ke

® ACCURACY -
1% for L and C from 20c to 20 ke
1% for R from 20c to 5 ke
5% for D and Q (ranges are a function of frequency)

Type 1650-A Universal Impedance Bridge . . . $450
Write for Complete Information

GENERAL RADIO COMPANY

Since 1915 — Manufacturers of Electronic Apparatus for Science and Imdustry
WEST CONCORD, MASSACHUSETTS
NEW YORK AREA: Tel. N. Y. WOrth 4-2722, N. J. WHitney 3-3140 CHICAGO: Tel. Village 8-9400
PHILADELPHIA: Tel. HAncock 4-7419 WASHINGTON, D. C.: Tel. JUniper 5-1088

SAN FRANCISCO: Tel. WHitecliff 8-8233 LOS ANGELES 38: Tel. HOllywood 9-6201
In CANADA, TORONTO: Tel. CHerry 6-2171

The first general purpose R-L-C Bridge was our
type 650-A which was introduced in 1933. It or
successor designs, including the latest type 1650.A,
are in use in almost every electronics laboratory
and manufacturing plant today.



electronics

APRIL 15, 1960

A McGRAW-HILL PUBLICATION
Vol. 33 No. 16

JAMES GIRDWOOD, Publisher

W. W. MocDONALD, Editor

JOHN M. CARROLL, Manoging Editor

Senior Associate Editors: Somuel
Weber, Roland J. Charest

Associate Editors: Frank Leary,
Michael F. Tomaino, Howard K.
Janis, Sylvester P. Carter, William
P. O'Brien, John F. Mason, Wil-
fiam E. Bushor, Thomas Emma, Sy
Vogel, Leslie Solomon, M. M.
Perugini, George J. Flynn

Assistant Editors:  Michael F.
Wolff, Nilo Lindgren, Stanley
Froud

Regional Editors: Harold C.
Hood (Pacific Coast, Los Angeles),
Thomos Maguire (New England,
Boston)

Market Research Editor: Edward
Delongh

Buyers’ Guide Editor: George
Sideris

Art Director: Harry Phillips;
Howard R. Berry

Production Editor: John C.
Wright, Jr.

Editorial Assistants: Gloria J.
Filippone, Arlene Schilp, Bernice
Duffy, Patricia Landers, Marian L.
Freed, Dolores A. Fornaro, Llor-
roine Rossi, Virginia T. Bastian,
Ruth Ayres

BRUCE A. WINNER, Advertising -

Sales Manager. R. S. Quint, As-
sistont Advertising Sales Monager
and Buyers’ Guide Manager. Fred
Stewart, Promotion Manager.
Richord J. Tomlinson, Production
Manager. George E. Pomeroy,
Classified Manager. Hugh J.
Quinn, Circulation Manager

Advertising Representatives: New
York: Donold H. Miller, Henry
M. Shaw, George F. Werner.
Boston: Wm. S. Hodgkinson.
Pittsburgh: David M. Watson.
Philadelphia: Warren H. Gardner,
Williom J. Boyle. Chicago: Harvey
W. Wernecke, Martin J. Gallay,
Cleveland: P. T. Fegley. San
Francisco: T. H. Carmody, R. C.
Alcorn. Los Angeles: Carl W. Dys-
inger, D. A. McMillan, Marshall
Freeman. Denver: J. Patten. Af-
lanta: M. Miller. Dallas: Gordon
L. Jones, Robert T. Wood. Frank-
furt: Stanley Kimes. Geneva:
Michael R. Zeynel

Issue at a Glance

Business

Where Polaris Stands Today. ELECTRONICS visits new missile plant.. .32
Japan Develops New Computer Logic. Exclusive report from Tokyo. .36
Missilemen, R&D. . .and Indians. New Mexico’s electronics industry.41
Navy Tests Digital Trainer. Industrial control uses possible........44
Radar Makes All-Weather Air Maps. System’s security veil lifted....49
Crosstalk ......... AR R ! 25 Most Active Stocks.......23
Business This Week.........11 Market Research ...........26
Washington Outlook ........14 Current Figures ...........26
Financial Roundup .........23 Meetings Ahead ...........52

Engineering
Automatic tracking of Tiros weather satellites is being accom-
plished with this specially-designed antenna. See p 57..... COVER
Tracking Radar for Tires Weather Satellites. Permits automatic
tracking, 260-Mc telemetering................ By H. E. O’Kelley 57
Linear Circuits Regulate Solid-State Inverter. Tuning fork oscil-
lator gives accurate frequency control.......... By R. Wileman 61

Sensitive Flaw Detector Solves Noise Problems. System finds defects
in paper sheets in spite of noise............ By M. P. MacMartin 64

Calibrating Broadcast Modulation Meters. Technique uses Bessel
function measurements. .. ........c. e By D. S. Henry 67

Staples for Electronic Production. Staplers and stitchers can cut
production €osts........ .ottt By H. G. Allen 68

High-Powered Audio Alarm Systems. Transistors improve relia-
bility. Voice signals can be used............. By W. E. Ferguson 70

Transistor Amplifier Has 100 Megacycle Bandwidth. Advance made

possible by transistor development.
By J. C. de Broekert and R. M. Scarlett 3

Precision Oscillator With Incremental Tuning. Frequency stability
better than 0.1 percent over long periods........ By J. H. Reyner 76

Departments
Research and Development. Measuring Cathode Temperatures..... .80

Components and Materials. Materials Progress Not Accidental......84

Production Techniques. Welded Studs Hold Chassis to Panels...... 88
On the Market............. 92 Plants and People.........128
Literature of the Week.. ... 120 Backtalk ......... RRERER , i s}
New Books ............... 122 Index to Advertisers.......138

Advertising is Informative Too..140



BASIC BASIC BASIC
BUILDING BUILDING o BUILDING
BLOCKS BLOCKS

FROM KEARFOTT

BLOCKS

FROM KEARFOTT FROM KEARFOTT

)
Miniature % Precige
Floated Angle

ELECTROHYDRAULIC
SERVO VALVE

Kearfott’s unique approach
to electrohydraulic feed-
back amplification design
has resulted in a high-
performance miniature
servo valve with just two
moving parts. Ideally
suited to missile, aircraft
and industrial applications,
these anti-clogging,
2-stage, 4-way selector
valves provide high fre-
quency response and
proved reliability even
with highly contaminated
fluids and under conditions
of extreme temperature.

TYPICAL
CHARACTERISTICS

Quiescent Flow ............ 0.15 gpm
Hysteresis .. 3% of rated current

Frequency Response
3 db @ 100 cps

Supply pressure... 500 to 3000 psi
Temperature-Fluid & Ambient
—65°F to +275°F
Flow Rate Range .... .3 to 10 gpm
Weight oo 10.5 ounces

Write for complete data.

FERRITES

Kearfott’s Solid State
Physics Laboratory formu-
lates, fires and machines
permanent magnet ferrite
materials of various com-
positions. Typical high-
efficiency array utilizes
Kearfott PM-3 ferrite ma-
terial with specially de-
signed pole pieces to pro-
duce a design both smaller
and lighter than other
arrays of equivalent mag-
netic field strength. Be-
cause magnets may be cus-
tom engineered to specific
requirements, user is not
restricted to stock magnet
types, thereby providing
greater latitude in param-
eters for focusing arrays.
Pole pieces may also be
provided according to
specification, with the
added assurance that, be-
cause of special Kearfott
design techniques, B axial
magnetic fields approxi-
mately 10% higher than
those generally obtained
in standard types may be
produced.

TYPICAL
CHARACTERISTICS
Peak Magnetic

Field Strength 1200 gauss
Period 0.560 in.
Length 5.64 in.
Inside Diameter

of Pole Pieces 0.400 in.
Outside Diameter 2.0in,
Weight 3.2 pounds

Write for complete data.

INTEGRATING
TACHOMETERS

Kearfott integrating ta-
chometers, special types of
rate generators, are almost
invariably provided inte-
grally coupled to a motor.
They feature tachometer
generators of high output-
to-null ratio and are tem-
perature sfabilized or
compensated for highest
accuracy integration and
rate computation. Linear-
ity of these compact, light-
weight tachometers ranges
as low as .01% and is usu-
ally better than + .1%.

TYPICAL
CHARACTERISTICS

Size 11
(R860)

Excitation Voltage (400 cps) 115
Volts at 0 rpm (RMS) .......... 020
Volts at 1000 rpm (RMS) .... 2.75
Phase shift at 3600 rpm ... 0°
Linearity at 0-3600 rpm ... .07

Operating Temperature
Range —54° +125°

Write for complete data.

KEARFOTT DIVISION

go Second @
nehro
Indicator Y ! GENERAL PRECISION INC.
4 ! LITTLE FALLS, NEW JERSEY
o 3 & Midwest Office: 23 W. Colendor Ave., Lo Grange, .
R _SA ! South Central Office: 6211 Denton Drive, Dollos, Texos

West Caost Office: 253 N. Vinedo Avenue, Posodena, Colif,
Engineers: Kearfott offers challenging opportunities in advanced component and system development.
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Armold Pulse Transformer

Cores ate individually tested | 4

under act‘aa/Jba/se

conadrtions

7372¢C

Here's
technical data on

ARNOLD
SILECTRON
CORES

Bulletin SC-107 A
. . . this newly-
reprinted 52-page
bulletin contains
design information on Arnold Tape Cores wound
from Silectron (grain-oriented silicon steel). It
includes data on cut C and E cores, and uncut
toroids and rectangular shapes. Sizes range from
a fraction of an ounce to more than a hundred
pounds, in standard tape thicknesses of 1, 2,
and 12 mils.

Cores are listed In the order of their power-
handling capacity, to permit easier selection to fit
your requirements, and curves showing the effect
of impregnation on core material properties are
included. A valuable addition to your engineering
files—write for your copy today.

ADDRESS DEPT. E-4

ELECTRONICS - APRIL 15, 1960

The inset photograph above illus-
strates a special Arnold advantage: a
10-megawatt pulse-testing installa-
tion which enables us to test-prove
pulse cotes to an extent unequalled
elsewhere in the industry.

For example, Arnold 1 mil Silectron
“C” cores—supplied with a guaran-
teed minimum pulse permeability of
300—are tested at 0.25 microseconds,
1000 pulses per second, at a peak flux
density of 2500 gausses. The 2 mil
cores, with a guaranteed minimum
pulse permeability of 600, receive
standard tests at 2 microseconds, 400
pulses per second, at a peak flux

density of 10,000 gausses.

The test equipment has a variable
range which may enable us to make
special tests duplicating the actual
operating conditions of the trans-
former. The pulser permits tests at
.05, .25, 2.0 and 10.0 microsecond
pulse duration, at repetition rates
vatying anywhere from 50 to 1000
pulses per second.

This is just another of Arnold’s
facilities for better service on mag-
netic materials of all description.
® Let us supply your requirements.
The Arnold Engineering Company,
Main Office & Plant, Marengo, I/l

L ARNOLD

SPECIALISTS in MAGNETIC MATERIALS

BRANCH OFFICES and REPRESENTATIVES in PRINCIPAL CITIES
Find them FAST in the YELLOW PAGES
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CROSSTALK . ..

THE POLARIS STORY. The Polaris fleet ballistic missile system is
now two giant steps closer to becoming an operational weapon.
The entire system was successfully test fired recently from the
USS Observation Island into the Atlantic Ocean and the missile’s final
assembly plant, at Charleston, S. C., became a going concern,

More than $2.7 billion has already been appropriated for the system
through this fiscal year, and another $1 billion is expected for fiscal
1961.

Associate Editor Mason recently flew down to the assembly facility,
built on a resurrected swamp near Charleston, with Rear Adm. W. F.
Raborn, Director of the Special Projects Office. After a thorough
inspection of the installation, Mason describes in his article, p 32, the
$15 million in permanent electronic checkout gear in the plant, future
plans for Polaris and also how Navy plans to communicate with sub-
merged submarines around the world.

NEWS IN NEW MEXICO. More often than you realize, stories are
sparked by you, the reader. An example this week is the article

on p 41.
It all started with a reader’s letter. In effect, he asked: “The
electronics industry is hopping in New Mexico . . . have you looked

lately?” Immediately is better than lately. So two McGraw-Hill
World News correspondents went to work. Peter Mygatt took the
Sante Fe-Los Alamos area. Bill Hesch began checking in Albu-
querque. In a few days their information was on its way, air mailed,
to New York. Then Associate Editor Emma assembled the facts into
story form. We hope you agree the result was worth the special effort.
We think it was.

Coming In Our April 22 Issue . . .

MONOPULSE RADAR. In recent years a major effort has been
directed toward developing and improving monopulse tracking
radars. Reason for this is the advantages offered by monopulse over
other basic tracking techniques, such as sequential lobing and
conical scan.

In our next issue, the principles of monopulse operation are
explained in an informative article by J. H. Dunn and D. D. Howard
of the Naval Research Laboratory in Washington. Basic monopulse,
conical scan and sequential lobing techniques are described and
compared on the basis of the image plane concept of microwave
optics. You’ll learn about two actual monopulse radars and their
major advantages, which include greater antenna gain for given
aperture size, higher angle sensitivity and resolution capability,
and immunity to amplitude noise.

Between them, Dunn and Howard bring 28 years of radar experi-
ence at NRL to their article. At present, Dunn is head of the Radar
Division’s Tracking Branch, where he is responsible for the concep-
tion, analysis and development of new tracking systems. Howard,
who holds several patents in radar and related fields, is head of the
specal systems and radar statistics sections of the Tracking Branch.

INDUCTANCES FOR SOLID CIRCUITS. One stumbling block to
the development of microminiaturized circuits has been presented by
inductance coils (ELECTRONICS, p 39, Mar. 4). Next week, M. Schuller
and W. W. Gartner of U.S. Army Signal Research and Development
Laboratory in Fort Monmouth, N. J., show how an inductive negative-
resistance semiconductor diode can be used to build a coilless L-C
resonant circuit having a voltage-tunable bandwidth.

APRIL 15, 1960 - ELECTRONICS



G00D-ALL 601PE

“lit l»ke 445&

PLUS...

Identical to high quality tubular capaci-
tors and far superior to that attainable
with high capacity discs.

MILITARY APPLICATIONS — Widely used
in military equipment; also well suited
to high quality civilian instrumentation
where space is critical.

Tailored for TRANSISTORS

Wafer-thin shape..permits great flexi-
bility in tight chassis layouts. The 601PE
is competitive in price with ceramic discs
in the range of .1 MFD and above.

SPECIFICATIONS
Insulation Resistance—Greater than 75,000 megohms when
measured at 100 volts D.C. at 25°C. for a maximum of 2 minutes.
Capacity Tolerance—Standard tolerance is 20%.
Winding Construction—Extended foil (non-inductive) MYLAR
Dielectric.
Lead Variations—Formed or straight leads.
Dissipegion Factor—Less than 1% at 1,000 cycles per second
at 25° C.
Dielectric Strength—100 volts D.C. for 1 to 5 seconds through
a minimum current limiting resistance of 100 ohms per volt.
Temperature Range—May be operated at full rated voltage to
85° C. Derate to 50% when operating at 125° C.

See AUTHORIZED DISTRIBUTOR list on facing page.

Write for detailed literature
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Simplified block diagram of Model CF-1. Amplitude and phase input functions are plotted on graph paper for
presentation. Integration is observed on a dc oscilloscope. Absolute magnitude is recorded on any S-A Series
121 or APR 20 Antenna Pattern Recorder with a logarithmic response.
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FUNCTION
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5 CHOPPER ", . ¢
PHASE
f ( AND SHIFT
FILTER
puLse position | |
To
VOLTAGE
CONVERTER N—-— o
. o 0 8. oo«%
- ) i
TEGRATOR ° °
N o Alu)e 1(x)¢l[" . “"]dx @ o Jixs - | N 4 N4
ur [oRyJo |
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|: -fesgel- 3|2
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u_SYNCHRO SIGNAL TO RECORDER B I
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APR 20 RECORDER
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FOURIER
A INTEGRAL
COMPUTER

|
|
|

Model CF-1
V)
A sophisticated solution to the vexing problem of solving bounded
Fourier integrals quickly and accurately, Scientific-Atlanta designed PRICES
the Model CF-1 especially for the antenna design engineer. Model CF-1

Fourier Integral

The computer has broad general application including determination of
Computer... $9,000

the far fields of aperture antennas from the distribution of the field

in the aperture, the far fields of arrays from the magnitude and Model APR 22
phase of the currents in the elements, the frequency spectra of voltage Antenna Pattern
pulses, and other physical problems involving Fourier transforms Recorder (logarithmic
and their inverse transforms over finite limits. response) . .. $4,300

Consult your nearby S-A en gineering representative for more information. Or you
may write directly to the factory for complete specifications. Address Dept. 18-3.

SCIENTIFIC-ATLANTA, INC.
2162 PIEDMONT ROAD, N.E. * ATLANTA 9, GEORGIA
Tel. TRinity 5-7291 K
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THOR
MACE
TITAN
HAWK
ATLAS
SNARK
NIKE B
BOMARC
NIKE ZEUS
SPARROW |
SPARROW I
SPARROW 111
NIKE HERCULE
SIDEWINDER
REGULUS (I
VANGUARD
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JUPITER C
PERSHING
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MERCURY
TERRIER
POLARIS
TARTAR
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FALCON

ey Adas New Dimersions
70 High Speed Gyro Rofor Bearings/

These bearings, through advanced manufacturing tech-
niques, exacting inspections and controlled environmental
tests, backed by 50 years of laboratory testing experi-
ence, give precision and uniformity far above the most
precise industry standards. They promise new perform-
ance and reliability for the submarine-launched IRBM.

At speeds up to 24,000 RPM precision rotor bearings in
inertial guidance and navigational systems are highly
critical components. Early research and development in
design and manufacturing at New Departure is solving
the problem and thus winning vital roles for N.D.
integral rotor bearings in missile projects. For example,

"'B" Series bearings with separable inner ring developed
by N.D. are helping set performance records in such
inertial guidance systems as the AChiever,

New Departure is also supplying high-precision rotor
bearings for the inertial guidance system in Polaris.

MINIATURE E |

ELECTRONICS - APRIL 15, 1960

You can look to improved performance and reliability
when you include an N.D. Miniature/Instrument Bearing
Specialist in early design level discussions. Call or write
Department LS., New Departure Division, General
Motors Corporation, Bristol, Connecticut.

STRUMENT BALL BEARINGS
‘Droved reliability you con build around

CIRCLE 7 ON READER SERVICE CARD
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SILICONE NEWS from Dow Corning

In Both Heat And Humidity

Silicone Laminates Aid Missile Reliability

In these black boxes for the Jupiter missile control system, terminal
boards are made of silicone-glass laminate. Specified for their excellent
resistance to space age environments, silicone laminates are easy to work
with, too. Soldering heat doesn’t loosen terminals as complex wiring is
accurately secured.

Throughout the electronic control system of the Army-developed Jupiter,
Chrysler Corp. Missile Division engineers have specified numerous uses
for Type GSG silicone-glass laminates. Made with Dow Corning silicone
resins. these glass laminates conform to MIL-P-997, retain their excellent
dielectric properties despite heat. moisture, storage, environmental aging,
rapidly changing ambients. and vibratory shock. Silicone-glass laminates
also have excellent resistance to ozone, arcing, corona, and fungus attack
.. . even to the formidable combination of high humidity and high voltage.

As a result of these properties. glass laminates made with Dow Corning
Silicones are highly reliable dielectrics for all units that must face adverse
environments. In addition, they are easy to fabricate and assemble, having
good physical properties and resistance to creep under pressure.

Your nearest Dow Corning office is the
number one source for information
and technical service on silicones.

first in

st Dow Corning
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...in any environment, silicones protect

Fluid Short-Stop Deflects Moisture

Employed in many airborne guidance, tracking, comput-
ing, and telemetering units, “Vitramon” Capacitors are
porcelain-bodied to resist adverse conditions such as heat
and humidity. But Vitramon engineers realized that only
a small amount of condensation on the porcelain could

cause leakage paths and lead-to-lead shorts. They solved
the problem by dipping each capacitor in Dow Corning
silicone fluid. The micro-thin coating is moisture-repellent
.. . durable. The silicone surface “beads” water, preventing
condensed moisture from forming a conductive film.

CIRCLE 289 ON READER SERVICE CARD

This Resin Is As Good As Its Bond

The Osborne Electronic Corporation makes, among other
things, specialty transformers for airborne electronic sys-
tems. Look hard and you’ll see an Osborne unit in the
Jupiter Ground Support Equipment control box on the
facing page. At the center of each Osborne transformer
is a coil bobbin which must have maximum mechanical
and electrical strength in minimum thickness to allow
maximum copper content in the core window area. Normal
tolerance is +.015. In addition, they must withstand
temperatures from —65C to over 200C, be free of
voids or pinholes. Osborne engineers have found the most
economical way of producing top quality silicone-glass
laminate coil bobbins of special sizes and shapes for
their custom transformers is by winding glass tape on a
mandrel, then saturating it with Dow Corning solventless
resin applied by paint brush. Dow Corning resin cures
with heat; no pressure needed. It provides the high
physical strength to resist heavy wire winding pressure.

Silastic® Insulates Beyond The Call

This giant Klystron focusing coil, a product of Varian
Associates, is destined for a vital role in space-age elec-
tronics. Designed for 5000 hours minimum life, it operates
at 1650 walts input and is cooled by liquid heat-exchange.
Inlet coolant temperature is 125° C!

Where does Silastic, the Dow Corning silicone rubber,
fit in? It’s over, under, and around every layer of the
coil. A paste form of Silastic is coated on each successive
winding and over the copper cooling coils as well. Dielec-
tric strength, resiliency, and resistance to heat and
moisture are essential. The coil must withstand water
immersion tests, vibration tests, a shock test of 10 G’s for
15 cycles of 11 micro-seconds each, and environmental
testing which includes severe thermal cycling.

CIRCLE 290 ON READER SERVICE CARD
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CORPORATION

MIDLAND. MICHIGAN

branches: ATLANTA BOSTON CHICAGO CLEVELAND ODALLAS LOS ANGELES NEW YORK WABHINGTON. O\Q
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This unique *‘extra”
fifth digit...

10

...provides 100%

over-ranging..

! _u.“ ceeaen

The KIN TEL Model 501 4-digit, over-ranging digital voltmeter
measures DC from =0.0001 to +1000.0 volts with 0.01% =1
digit (of reading) accuracy. An extra fifth digit in the left
decade indicates “0” or “1” to provide ten times greater
resolution at decade (1, 10, 100) voltage points than standard
4-digit voltmeters. Ranging and polarity indication are entirely
automatic. The measured voltage, decimal point and polarity
symbol are displayed on an in-line readout in a single plane—no
superimposed outlines of “off” digits.

An adjustable sensitivity control permits decreasing sensitiv-
ity to allow measurement of noisy signals. Ten-line, parallel
input printers can be driven directly, and converters are avail-
able for driving other types of printers, typewriters, and card
or tape punches. The input may be floated up to 25 volts DC
above or below chassis ground with no degradation in perform-
ance, and up to 250 volts DC with slight decrease in accuracy.
Stepping-switch drive coils are energized with DC as in
telephone-type service to provide long, trouble-free operation.
The 501 is one of a complete line of KIN TEL digital instru-
ments. Others include AC converters, AC and DC preampli-
fiers, ratiometers, and multi-channel input scanners.

KIN TEL manufactures electronlé Instruments for measurement and
control. and closed circuit TV. Representatives in all major cities.

Write for detailed literature or demonstration.

5725 Kearny Villa Road, San Djego 11, California, Phone: BRowning 7-6700

CIRCLE 10 ON READER SERVICE CARD

.ten times
greater resolution at decade
voltage points where other 4-digit
voltmeters change ranges and lose
one full digit of resolution.

[
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IMPORTANT SPECIFICATIONS

Display...Six decades display 5 digits

(Left digit *"0'* or “1'* only), decimat point,

polarity symbol. Ranging and polarity indication are
automatic. Projection system readout employs
bayonet-base lamps with 3000-hour minimum life
rating. Readout contains no electronic circuitry

and can be remotely mounted.

Automatic Ranges...+0.0001 to +1000.0
volts DC in four ranges: 0.0001 to 1.9999; 02.000
to 19.999; 020.00 to 199.99; 0200.0 to 1000.0

.0.01% =1 digit (of reading).
.10 megohms on all ranges at null.

Accuracy..
Input impedance..

Reference Voltage...Chopper-stabilized
supply, continuously and automatically referenced
to standard cell.

Stepping-Switch Drive...DC voltage within
stepping-switch manufacturers rating applied
by transistor drive circuit at rate of
approximately 20 steps per second.

Controls ... Three: on-off; sensitivity; and mode of
operation (standby, normal, print auto, print remote).

Printer Drive...Built-in for parallel input
printers. Automatic or remote.

Dimensions and Net Weights...Control unit:
45 1bs, 514" H x 19”W x 16” D

Readout: 10 Ibs, 314" H x 19”W x 9”D.

Price: $2995

ELECTRONICS, INC.
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BUSINESS THIS WEEK

Government May Set Minimum Wage Next Year
For Workers Making Functional Components

Labor Department is now considering last week’s
arguments of labor and management at hearings de-
signed to help the government decide on a minimum
wage for workers making functional components such
as resistors, capacitors, relays and switches. It may
be a year before the Labor Department proposes a
minimum wage. Then both sides will have 30 days
to file remarks and request another hearing before the
rate goes into effect.

Ruling will be one of several affecting the electron-
ics industry, which will be made under the 1936
Walsh-Healy Act (ELECTRONICS, p 31, Jan. 8; p 44,
Mar. 25). Law provides for a floor on pay rates on
government contracts of $10,000 and higher, aims to
prevent one company from underbidding another on
the basis of lower wage rates.

Union spokesmen asked last week for a minimum
wage of $1.35 an hour. Industry asked for $1 and
said 102 out of 400 firms surveyed in the field (func-
tional components. excluding semiconductors and
tubes) now pay minimums of $1.

G. D. Reilly, consultant to the Electronic Industries
Association, said government business in the field
amounts to $59 million annually. Said Reilly: A rise
in the minimum for bottom-scale workers will force
the companies to raise the rates for other workers to
maintain differentials. AFL-CIO economist Sevmour
Brandwein claimed that if all workers in the industry
were raised to the $1.35 minimum proposed by the
unions, the total payroll would increase only 1.6 per-
cent.

Tiros Transmits Data With Two 33-Ounce
Off-the-Shelf F-M Telemetry Transmitters

Tiros weather satellite developed by RCA uses two
33-ounce f-m telemetry transmitters made by Radia-
tion Incorporated, Melbourne, Fla. The 2-watt “off-
the-shelf” units measure about 6 in. by 3% in. by 11 in.

Frequency modulation is produced at low frequency
with wide deviation, where signal to noise ratio is
high. This modulation frequency spectrum is then
translated to the operating frequency of 235 Mec by
mixing twice with a erystal-controlled frequency rela-
tively free of microphonic effects. Signal is applied
to a power amplifier stage yielding a minimum of 2
watts. Carrier frequency stability is within =0.01
percent. Spurious output in the telemetry band is
60 db down from carrier at 25C ambient (50 db over
entire temperature range).

Radiation built the antenna at Kaena Point, Hawaii,
and recently converted the 60-ft Fort Monmouth an-
tenna to automatic tracking capability. For more on
tracking Tiros, see p 57.
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New Business Data-Processing System
Offers Sophistication at Moderate Price

Aiming at a market of some 6,000 U. S. companies,
the Datamatic division of Minneapolis-Honeywell last
week introduced its Honeyvwell 400 data-processing
system which it will rent at $8,660 a month or sell
for $390,000.

Datamatic says the on-line system handles up to
6,000 additions or subtractions a second, claims it is
up to 10 times as fast as available machines in the
same price range. Core memory capacity will be
1,024 words of 48 bits each. System is compatible
with the big Honeywell 800 introduced 14 months ago,
for which Datamatic says it has a $35 million order
backlog. The company says data passing through the
central processor is checked internally as it is read
from or written on the magnetic tape; transfer rate
is 64,000 characters or 96,000 decimal digits per sec-
ond. New system is expected to be available in the
summer of 1961.

ELECTRONICS NEWSLETTER

Pay-tv will get a three-year, $10 million test in
Hartford, Conn., if a Zenith-Radio—-RKO General
joint effort wins Federal Communication Commission
approval.

First, the FCC must consider a station application
slated to go in today, and then the question of author-
izing toll-tv operation. RKO General is negotiating
with Capitol Broadcasting Co. for the purchase of
WHCT.

The tests, which aim at 360,000 potential homes,
would use Zenith’s Phonevision decoder. This device,
which has a dial mechanism so pay-tv customers can
unscramble incoming signals, also makes a record of
what was dialed and when.

Hector R. Skifter resigned Monday as Assistant
Director of Defense Research and Engineering (Air
Defense) to return to the presidency of Airborne In-
struments Laboratory, Deer Park, Long Island, N. Y.,
from which he had taken a leave of absence in Feb-
ruary 1959. At the Pentagon Skifter served as chair-
man of the Ballistic Missile Defense Steering Group,
spearheaded the BMEWS installation program, and
coordinated the planning for development of the Nike-
Zeus and the Defender programs.

Wall Street learned last week it will have to keep
its Littons straight. Rumor of a merger between Her-
metic Seal Corp. and Litton Industries was denied.
But Liiton Engineering Laboratories has been en-
gaged as consulting manager by Hermetic Seal. This
involves integration of the management of the two
companies, with Charles V. Litton (who founded and
left Litton Industries) as head of the joint manage-
ment team. Observers regard it as a first step towards
a possible merger. Joint management extends to Her-
metic Seal’s California subsidiary, Connector Seals
Corp., and New Jersey subsidiary Thermal Controls.
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THREAT OR OPPORTUNITY?

Top quality Japanese components, radios, electronic com-
puters and many other products have already captured
nearly ONE BILLION DOLLARS in U. 8. sales...annually’

Excellent quality plus low overhead enable Japan to
give U. S. design and production men the toughest com-
petition for domestic markets in electronics history!
Competition that grows each year.

GET THE FACTS!

Frank Leary, talented Staff Editor of electronics, was
sent to Japan for two months to work with the world-
wide McGraw-Hill News Bureau in reporting the un-

varnished truth about Japan’s thriving electronics in-
dustry from the inside in our May 27 issue.

They tell: Why Japan is concentrating on the U. S,
market. Which products. News about Japan’s brilliant
and original design achievements. The position ofi
Japan’s trade officials.

Mature, thoughtful reporting that will help U. S.
electronics men to plan intelligently.

ELECTRONICS MEN WANT TO KNOW!

Rugged, intelligent competition from Japan can only be
successfully met through an objective appraisal of the
facts. Only such understanding can lead to constructive



...SOLD IN U.S.A.

action. That’s why the most influential men in American
electronics will read the May 27 issue of electronics
again and again...the best time for your company to be
seen and heard from.

PERFECT TIMING!

You have a perfect opportunity to present significant
messages about your company, your products, your poli-
cies...your own ideas about “what to do” in the future.
Ideas well worth the most careful, thoughtful presenta-
tion. Get the highlights of this special issue in advance.
Your McGraw-Hill Representative will be glad to help.
Call him today. Make your message count.

ADVERTISE IN THE MAY 27TH ISSUE OF electronics
...YOU CAN’T AFFORD TO MISS IT!

Closing Date— May 6, 1960 Ya 27, 1960

THE ELECTRONICS MAN “BUYS”

WHAT HE READS IN... SPECIAL

electronics FEaE

ﬂﬂ A McGRAW-HILL PUBLICATION jAPAN
330 West 42nd Street,

@ New York 36, N. Y. o.4




PERFORMANCE
2-Inch
Cooling Fan

AiResearch Minifan* is an ex-
tremely high performance 400-cycle
AC motor-driven fan used for cooling
airborne or ground electronic and
electrical equipment. Model shown
has a flow capacity of 53.5 ¢fm at a
pressure rise of 3.44 H,0, and
requires only 69 watts.

Minifan operates up to 125°C.
ambient. Its size and weight make it
ideal for spot cooling, cold plates or
as a cooling package component.
The fan can also be repaired, greatly
increasing its service life.

Range of Specifications

e Volume flow: 21.5 to 53.5 ¢cfm

¢ Pressure rise: .6 to 3.44 H20

¢ Speed: 10,500 to 22,500 rpm

¢ Single, two or three phase
power

e Power: 16 to 69 watts

¢ Standard or high slip motors

o Weight: .36 to .48 lb.

A world leader in the design and
manufacture of heat exchangers, fans
and controls, AiResearch can assume
complete cooling system responsibil-
ity. Your inquiries are invited.

*Minitan is an AiResearch trademark.

AiResearch Manufacturing Division

Los Angeles 45, California
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WASHINGTON OUTLOOK

STILL ANOTHER MISSILE PROJECT IS IN TROUBLE. This time it’s the Navy’s
Corvus radar-busting missile—an air-to-surface weapon which homes in
on the beams of an enemy radar installation.

The project is still in the development stage. The Navy wanted to
accelerate work during fiscal 1961, starting July 1, so that production
might be started in the near future. The Navy’s recommendation was sup-
ported by the director of Defense Research & Engineering, Dr. Herbert
York. But the defense comptroller recommended, instead, that the project
be terminated—on grounds that are not very clear.

Defense Secy. Gates has come up with a compromise. The defense budget
now under study by Congress does not set aside new funds for Corvus.
But Navy has been told it can continue work on the missile by diverting
funds from other R&D projects. The Navy now plans to do this.

The Air Force has been under a similar bind this year on the Mace
surface-to-surface missile. USAF has been denied new funds but has been
allowed to divert money from other projects to buy Mace.

@ The Air Force’s proposed budget reshuffling, centering on a massive
Bomarc B-Sage cutback, which was reported in this column last week,
earmarks substantial funds to step up electronics procurement.

Orders for improved surveillance radars to “plug the gaps” in air-
craft warning nets in Canada will be boosted $16.7 million. The
modernization plan features the addition of frequency-diversity,
using multiple frequencies to extend detection range and dimish
vulnerability to countermeasures.

BMEWS procurement will be accelerated by $42.5 million. Objec-
tive is to make the Clear, Alaska, site operational several months
earlier and the English installation by a year or so.

An extra $15 million will be awarded to Hughes to rush develop-
ment of an extremely long-range, pulse-Doppler radar and the
associated long-range GAR-9 air-to-air missile. An increase of
$135.7 million is planned to modernize electronic systems for the
F-106, F-102, and F-101B manned fighters. New time-division multi-
plex data link equipment will be added, for instance, to allow Sage
computers to automatically fly interceptor aircraft to targets.

@ The Air Research & Development Command is setting up an index of
scientists and engineers working on its projects as a means of
simplifying the dissemination of technical information among con-
tractors.

Individual rosters will be prepared for 33 different technical areas.
Each of these areas will be broken down into major subgroups.
Names, locations and specific specialities of individual Air Force
and contractor personnel will then be listed. In all, ARDC expects
to list nearly 50,000 scientists and engineers. The index will be
widely distributed to contractors.

@® The Air Materiel Command will reduce the number of its contract
management regional offices from eight to three. The three new
centers will be at Wright-Patterson AFB, O.; Olmstead AFB, Pa.; and
Mira Loma Air Force Station, Calif.

The offices will be in charge of contract surveillance, production,
industrial property control, flight test, quality control, transporta-
tion, accounting and finance, and legal and inspection functions con-
nected with Air Force procurement contracts. All air procurement
districts, USAF plant representative offices and test site offices will
fall under the jurisdiction of one of the three contract management
regional offices.

APRIL 15, 1960 - ELECTRONICS



NEW CLOCKS FOR

add time-of-day to recorded data
control taking of readings

fit in Digital Recorder cabinet
available for field installation

New % 570A and 571B Digital Clocks mount in the left-hand
side of ® 560A and 561B Digital Recorders, respectively. The
clocks may be installed in the field, and fit either in cabinet ar-
rangement, as shown, or into a combined Recorder-Clock rack
mount arrangement only 10%” high.

Time appears as a 23 hour, 59 minute, 59 second presentation
(12-hour clocks are available on special order). Display is by
long-life, in-line indicator tubes. All time digits are available for
printing.

Two operating modes provide utmost usefulness. In the first
mode, ® or Dymec Digital Counters, Digital Voltmeters or other
external equipment control print rate; time being printed simul-
taneously with other data. In the second mode, for tests where
less frequent readings are desired, the Digital Clocks control the
timing of readings. A front panel control selects reading rates of
1 per second, 6 per minute, 1 per minute, 6 per hour or 1 per hour.

HEWLETT-PACKARD COMPANY
1029A Page Mill Road, Palo Alto, California, U.S.A.
Cable “HEWPACK” DAvenport 6-7000

HEWLETT-PACKARD S. A.
Rue du Vieux Billard No. 1, Geneva, Switzerland
Cable “HEWPACKSA” Tel. No. (022) 26. 43. 36

DIGITAL RECORDERS

SPECIFICATIONS

Indication: Six in-line long-life digital
display tubes. Indication to 23 hrs., 59
min., 59 sec.

Time Base: Ac line, 1 pps from counter,
or external 1 pps.

Accuracy: Time base accuracy 4 0, — 1
second.

Print Control: Front panel control selects
CLOCK or EXTERNAL control mode.
PRINT RATE of 1 sec., 6/min., 1/min,,
6/hr., 1/hr. also chosen on front panel
control.

Output: Six time digits for time record-
ing. Holdoff signals for &, Dymec
counters.

Power Interruption Alarm: Front panel
warning light.

Analog Output: 570A retains analog out-
put of 560A.

Prices: & 570A (fits & 560A/AR) $1,050.00;
& 571B (fits & 561B/BR) $950.00.

Data subject to change without notice.
Prices f.0.b. factory.

Call your @ representative for demonstration

ELECTRONICS * APRIL 1S, 1960
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Here are the plain facts!
. .. Why it pays to specify and use dependable

IT'S A FACT! By specifying BUSS fuses, you
obtain the finest electrical protection possible — and
you help safeguard the reputation of your product for
quality and reliability.

IT"S A FACT! BUSS fuses have provided
dependable electrical protection under all service
conditions for over 45 years—in the home, in industry
and on the farm.

IT"S A FACT! To make sure BUSS fuses will
give your equipment maximum protection, every one
made is tested in a sensitive electronic device. Any fuse
not correctly calibrated, properly constructed and right
in all physical dimensions is automatically rejected.

BUSS FUSES

IT'S A FACT! Whatever your fuse require-
ments, there’s a dependable BUSS or FUSETRON
fuse to satisfy them. Sizes from 1/500 ampere up and
there’s a companion line of fuse clips, blocks and fuse-
holders.

IT"S A FACT! The BUSS fuse engineering staff
will work with you to help you find or develop the best-
suited to your needs. This places the world’s largest
fuse research laboratory and its personnel at your
command to save you engineering time.

For more information on BUSS and FUSETRON
Small Dimension fuses and fuseholders, write today for
Bulletin SFB.

BUSSMANN MFG. DIVISION, McGraw-Edison Co. University at Jefferson, St. Louis 7, Mo. “w

BUSS fuses are made to protect - not to blow, needlessly.

BUSS makes a complete line of fuses for home, farm, commercial,
electronic, electrical, automotive and industrial use:

TRUSTWORTHY NAMES IN
ELECTRICAL PROTECTION

FUSETRONN G
BON|
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Tops for Computer Service

These Raytheon germanium transistors are top choices
of computer engineers for a number of important
reasons. They were developed with computer applica-
tions specifically in mind — voltage, gain, and response
characteristics are optimized for this type of service.
In medium frequency computer applications, these
Raytheon switching transistors give you the reliability
derived from years of production experience. And
Raytheon’s quality control program assures strict prod-
uet uniformity and rigid adherence to specifications.

Result of all this is an extensive line of computer
transistors that have set highest industry standards for
quality and reliability. With the 2N396, which provides
an internal base to case connection, Raytheon now gives
you an important addition to a broad line of PNP, NPN,
subminiature, and high current switching transistors.
More details are given on the other side of this page.
Semiconductor Division, Raytheon

Company, 215 First Avenue, Need- WH Eo
ham Heights 94, Massachusetts. \{)

RAYTHEON SEMICONDUCTORS




EVERYTHING
YOU

NEED

FOR

YOUR
SWITCHING
CIRCUITS

AVAILABLE

IN QUANTITY...
WITH
TRADITIONAL
RAYTHEON
RELIABILITY

FOR GENERAL APPLICATION . .. THE 2N396 SERIES PNP germanium
strapped base transistors for general switching service. Temperature
range —65°C. to + 100°C. Immediate availability.

. @

Bypy fab
Type Max. Voits mc Hegy {  Hrez ohms
2N395 15 4.5 40 | 12 22
2N396 20 8.0 ’ 60 20 13

2N397 15 | 120 | 80 - 35 1.1

A COMPLETE HIGH CURRENT SWITCHING LINE PNP germanium switches
for 1 amp, high frequency, high gain service. Temperature range —65°C.
to + 85°C. Long a production item —excellent availability in large volume.

Type

2N658
2N659
2N660
2N661
2N662

fab

Byer ave.
Max Volts mec |

-16 5

~14 10

~11 15

-9 20

-11 8

50
70
90
120

30 min.

—0. 25V

l

Heea
, ave.
B=10mA

CE = —O 35v 1

40
55
65
75
50

{

C 150mA
ohms

0.9
0.6
0.45
0.35
0.7

IMPROVED DISSIPATION AT LOWER CURRENT VALUES NPN germanium
transistors for medium current, high frequency, high gain switching serv-
ice. Temperature range —65°C. to +85°C. Immediate availability.

Type

2N438
2N439
2N440

|
{ Bypy

Max. Volts
25

20
15 |

mc

fab

25
5.0

10.0

HFE1

25
45
70

Rsat
ohms

3.0
3.0
3.0

A

HIGH RELIABILITY PNP TRANSISTORS germanium transistors for
medium current, high frequency switching service. Temperature range
—65°C. to +85°C. Immediate availability.

|

Byer fab Reat
Type Max. Volts mc Heg Heer ohms
2N425* -30 4 30 15 2.2
2N426* -25 6 40 18 22
2N427* —-20 11 55 20 1.3
2N428* -15 | 17 80 30 1.1
2N404* —-24 12 | See Data Sheet

* Available to MIL Specification |

SUB-MINIATURE TRANSISTORS Sub-miniature transistors for medium
current, high frequency, high gain switching. Temperature range —65°C.
to +85°C. Immediate availability.

| ]

TYPE
130°0a. | 100D, | BveT fab = Rsat
_x.160"High | x.130”High | Max.Volts me | Hees | Hega | ohms
CK 25 CK 25A =30 | 4 30 15 22
CK 26 ’ CK 26A | ~25 6 40 18 | 22
CK 27 CK 27A -20 11 55/ 20 1.2
30 1.1

CK 29 CK 28A i -15 17 80

|

Your local authorized Raytheon Distributors
carry in-stock inventories forimmediate delivery.

SEMICONDUCTOR DIVISION

RAYTHEON COMPANY
SILICON AND GERMANIUM DIODES AND TRANSISTORS « SILICON RECTIFIERS « C!RCUIT-PAKS

ENGLEWOOD CLIFFS, N. J, LOwell 7-4911 (Manhattan Phone, Wlisconsin 7-6400) « BOSTON,
Hllicrest 4.-6700 « CHICAGO, NAtional 5-4000 + LOS ANGELES, NOrmandy 5-4221 « ORLANDO,
FLA., GArden 3-0518 « SYRACUSE, GRanite 2-7751 « BALTIMORE, SOuthfield 1-0450
CLEVELAND, Winton 1-7716 s SAN FRANCISCO, Fireside 1.7711 « CANADA: Waterloo, Ont.
SHerwood 5-6831 ¢ GOVERNMENT RELATIONS: Washington, D.C., MEtropolitan 8-5205.



[‘«_ " herever you are located, there’s a
Borg “Tech-Rep” or distributor near you
with a stockpile of Borg 1100 Series
Micropots ready for delivery. 1100 Series
Micropots are precision potentiometers
economically priced. Units with a total
resistance of 50 to 500 ohms inclusive are
supplied with a .25%, independent
linearity. Resistances from 1000 to 100K
ohms are delivered with .259, or .19,
independent linearity. Call your nearest
Borg distributor today.

WRITE FOR DATA SHEET BED-Al32

o~ o

BORG EQUIPMENT DIVIS/ON

ﬂn;.i T > Amphenoi-Borg Electronics Corporation
Janesville, Wisconsin

Micropot Potentiometers ® Turns-Counting Microdials L4 Sub-Fractional Horsepower Motors ®  Frequency and Time Standards
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NOW...an ECONOMY-SIZE

with “Big Machine” Features

J & L’s new 10" screen model as used in the horizontal position.
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OPTICAL COMPARATOR
...the new J&L TC-10

Now, for the first time, the most important features of “big”
optical comparators have been combined in a relatively in-
expensive machine, the J &L TC-10. As a result, medium and
small producers can greatly improve their quality control
procedures.

Three different table styles are available, including a
fixed table for straight comparison work, a plain table, and
a measuring table which gives 3 inches horizontal measure-
ment and 2 inches vertical. All measurements are read di-
rectly to .0001", without computation.

The TC-10 handles big 8x 10” overlay charts and provides
precise comparison inspection for a high percentage of most
jobs that are normally handled on larger machines. Eccen-
tric chart holders afford rapid alignment of overlay charts
in either the horizontal or vertical position.

Other “big machine” features:

ANGLE MEASURING is accomplished with a chart graduated
in 90° segments around the full 360° of its periphery, pro-
viding direct measurements to 5 minutes of angle.

QUICK-CHANGE LENS MOUNT accommodates all lenses from
5X to 125X, with no lens or mirror adjustments necessary.
Lenses are matched, pre-set, pre-focused, and coated for ex-
tra light transmission.

VERTICAL STAGING is done easily. A custom-designed metal
stand rigidly supports the machine in the vertical position.
Staging facilities include 2 x 3" coordinate measurements,
read directly to .0001", and a plain vertical stage with travel
in one direction for straight comparison work.

TRACING INSPECTION facilities are readily available. A
standard J & L, tracing fixture is easily mounted beside
the lens.

BONUS! The new 5X, 2” aperture lens, specially de-
signed for the machine, provides comparison inspection
capacity and accuracy never before offered on a
machine of this size.

See the TC-10 in operation at Booth #1208 ASTE Show,
or write for folder #GL-6000.

Here’s the TC-10 in the vertical position.

REFLECTION Inspection, too! Among other
things, the TC-10 is adaptable for reflection in-
spection. Reflected images are extremely sharp
~even at high magnifications.

“the world's oldest and largest maker of optical comparators’’

JONES & LAMSON

COMPARATOR

JONES & LAMSON MACHINE COMPANY, 538 Clinton Street, Springfield, Vermont
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RELIABILITY in Shipboard Installations ...

Robinson has pioneered in the development
and production of all-metal, low frequency vi-
bration and shock mounting systems for the
Navy’'s latest communications, radar, sonar
and electronic computing equipment.

These are the first all-metal environ-
mental contro! systems to be accepted
by the Navy, and many are already in
service aboard the latest missile cruis-
ers, destroyers, aircraft carriers
and nuclear submarines through- °
out the fleet.

e

%

/ v
/ Collins AN/URC-32 single sideband shipboard

This is Robinson Model W664-3 with the i : |
< 3 |
. transceiver installed. This all-metal mounting ‘ = ;
e system includes a heavy duty, dual stage base - S W
. and a stabilizer unit which Is mounted on the rear ‘
N . of the equipment.

Exclusive dual stage concept and highly
damped MET-L-FLEX® resillent cushions assure
the full range of vibration isolation and shock
attenuation—doubie protection for extra relia-
bility! Send for FREE brochures.

Rear View i
g et St g S}

VIBRATION CONTROL IS RELIABILITY CONTROL

ROBINSON %cdmcaé/"’wmc/w

TETERBDORO, N.

Formerly ROBINSON AVIATION INC. e West Coast Engineering Office: Santa Monlca, Calif,

DESIGNERS AND MANUFACTURERS OF VIBRATION CONTROL SYSTEMS
CIRCLE 22 ON READER SERVICE CARD



FINANCIAL ROUNDUP

Plan $25-Million Complex

MAJOR INTERNATIONAL development
program announced by Radio Corp.
of America will call for initial in-
vestment of $25 million for the cre-
ation of an electronics manufac-
turing complex in southern Italy.

By agreement, termed “unprece-
dented in scope” by RCA officials,
Italy’s Istituto per la Ricostruzione
Industriale (IRI) has obtained the
assistance of RCA International to
direct the project, drawing on par-
ent company facilities.

IRI is the Italian counterpart of
the now defunct Reconstruction Fi-
nance Corp. in the U. S.

Principal purposes of the pro-
gram will be to expand Italy’s elec-
tronics business in the Common
Market complex, to help industrial-
ize what is now an agricultural re-
gion with little industry and much
unemployment, and to encourage
investment of foreign and domestic
capital. Phase one of the program
will aim at the manufacture of
tubes, semiconductors and other
components.

e Hazeltine Corp., Little Neck,
N. Y, reports a 21-percent rise in
net income for 1959. The 1958
figure was $2,242,226; last year it
was $2,724,772. Gross income (in-
cluding royalties) declined from
the 1958 peacetime peak of $62,-
424,060 to $55,883,841. The firm
attributes this to the increased
amount of money spent on devel-
opment in the past year.

e Dalto Corp., manufacturer of
electronic flight simulation train-
ing equipment, reports stockholder
approval of an increase of author-
ized capital stock from 350,000 to
700,000 shares of common $1 par
stocks. The company also an-
nounces acquisition of 100 percent
of the stock of Avitronics, Inc.,
Danbury, Conn., another manufac-
turer of electronic flight-training
gear. With the acquisition, Dalto
will consolidate manufacturing op-
erations previously carried out in
Danbury at a new plant in Nor-
wood, N, J.

ELECTRONICS - APRIL 15, 1960

¢ Lear Inc., Santa Monica, Calif.,
announces a 50-percent rise in net
earnings for the year ended Dec.
31, 1959, over the 1958 figure.
Net income in 1959 was $2,407,022,
compared with $1,607,751 in 1958.
Earnings per share in 1959 were
91 cents on 2,643,714 shares out-
standing. The comparable figures
for 1958 were 68 cents per share
on 2,377,081 shares. Shipments in
1959 of $87,002,497 were 37 per-
cent above the 1958 volume of $63,-
627,475. New business last year
set a record of $100,800,000. Year-
end backlog was $76 million.

¢ Eite] McCullough, San Carlos,
Calif., reports sales of over $29
million for itself and its subsidi-
aries for 1959. This represents a
60-percent increase in sales, re-
sulting in a net profit in excess of
$1.5 million after federal taxes.
The 1959 profit figure was 31 times
greater than the 1958 total and
was equal to 83 cents a share last
year, as compared with 23 cents
a share in 1958.

25 MOST ACTIVE STOCKS

WEEK ENDING APRIL 1
SHARES
(IN 100's) HIGH  LOW CLOSE

Philco Corp 1,548 e 3% I
RCA 1,077 704 68 69

Ampex 1,006 B U 3I5%
Int'l Tel & Tel 966 395 k1] 38%2
Waltham Precisien 868 k%3 3 3

Siegler Corp 812 8% I 8%
Litton Ind 794 8% 2% 77

Gen Elec 686 92 88y 92V
Collins Radio 627 61 57 5914
Dumont Labs 611 8% T 8%
Sperry Rand 595 2% 2% A%
Westinghouse 510 514 49% 504
Gen Tel & Elec 481 M M 7%
Raytheon Mfg 472 Mg 39% 40
Texas Inst 467 199 1823 1962
Burroughs 411 2% 3 32

Avco Corp 362 14% 13% 13%
Univ Contrals 345 14  12% 13v%
Reeves Sndcrft 3 8% 81 82
Gen Inst 326 28 2V 21%
Zenith Radio 312 109% 10212 1082
Fairchild Camera 284  1443F 13214 139

Beckman Inst 279 3 68% 722
Gen Dynamics 261 MY 42 4%
Varian Assoc 251 A  M%  %

The above figures represent sales of electronics
stocks on the New York and American Stock
Exchanges. Listinfs are prepared_exclusively for
ELECTRONICS by Ira Haupt & Co., investment
bankers.

by George T. Sermon, President
United Carbon Products Co.

Better get the
“lead” out!

That’s “lead” with a long “e” if
you please. I'm talking about
lead time on semiconductor
processing programs. The engi-
neer you put in charge of a
program knows how important
that can be. Do you?

Right when a new design has
been approved and the first few
graphite fixtures are being
ordered—that’s the time to think
and plan seriously about future
volume requirements. After all,
if there’s no real volume poten-
tial for the design, why play with
it at all?

That’s why your engineer will
probably tell you (if you’ll listen)
that your supplier of graphite
parts must have ample lead time
to tool-up properly to handle a
healthy growing program most
efficiently and economically. And
he’ll advise you to choose your
source for those first few graphite
pilot parts just as though you
were ordering 10,000 units.

In sum—settle on the best source
for tomorrow—today. Work with
that source on a long-range basis
with proper lead time built right
in—and your program will be
headed for success—right from
the start. Here’s the right kind
of source.

(LIRR3'N carbon products co.

BOX 747 BAY CITY, MICHIGAN
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Your employees’ retirement dollars

may be your most productive dollars

»
{3,

.

The dollars you put into a pension or profit sharing
plan for your employees are dollars at work for you.
Satisfied employces, assured of a secure future, are an
asset to any business.

Morale is improved; older employees can be retired;
younger employees promoted; good workers attracted;
turnover reduced. But, in addition to providing definite
retirement benefits for employees, an Atna Life Pension
or Profit Sharing Trust benefits management — and tax
advantages are realized by both employer and employee.

As a leader in the field, Atna Life will tailor-make a
retirement plan to fit your company’s individual require-
ments. Advice of our experienced experts is available
without charge or obligation through your Atna Life
office.

24 CIRCLE 24 ON READER SERVICE CARD
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4AZtna Life Pension and Profit
Sharing Plans work for you!

Improve morale

Provide for orderly retirement
Give basis for promotions
Reduce turnover

Strengthen public relations

Offer tax advantages

ATNA LIFE

INSURANCE COMPANY
Hartford 15, Connecticut

Affiliates: 4&tna Casualty and Surety Company
Standard Fire Insurance Company
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POTTER SETS THE PACE

- —_ e e e g e e~ e

WITH...THE ONLY PERFORATED STRIP READER IN ITS CLASSE

- ———

J 1T
A single speed, unidirectional, photo-electric, perfore r e ——— .
ated strip reader, the Potter 909 is . ﬂ

OBEDIENT.. .stops on the stop character at speeds

up to 600 characters per second and it can be [ =
stepped one character at a time where synchronous

readout is needed.

VERSATILE. . . output is a timed, shaped pulse for e
input to a computer, high speed printer, or control
system. < |
...parallel NPN, PNP amplifier output circuit supplies F
up to 40 ma to loads returned to any bias voltage. J
FAST...operates at speeds up to 1000 characters per
second with complete dependability.
SENSITIVE...a broad image light source eliminates
the effects of filament variations in the lamp.
COMPACT.. . fits into a 10, in. case ~with its own
power supply and amplifiers. /
The Potter 909 perforated tape reader includes a i
tape transport system, tape reading system, power '
system, and control system. It is designed for panel,
rack, or cabinet mounting. Accessories available
include tape spoolers and tape bin, cooling fan,
mounting adapters and extension frames.

WRITE FOR DETAILED SPECS AND LATEST
PRICE AND DELIVERY INFORMATION

The Potter 906 II is the high speed digital magnetic
tape handler that gives you higher performance,
greater reliability, and lower cost than any other tape
handler on the market—bar none.

Only with the 906 II do you get such advantages as:

...full forward reverse cycling at 120 ips with 1 inch
tape.

...low skew tape guide that permits conventional
recording at 400 bpi density.

... 1500 bpi recording densities which are made pos-
sible by using the 906 II with the Potter Contiguous
Double Transition System. 450,000 8-bit characters
per second can be recorded on 1 inch tape.
...transistorized control of all functions that simplifies
computer design.

...simplified packaging for easy maintenance.

...a price — far below other makes —that proves the
economy of superior design.

Compare them any way you like—spec for spec, dollar
for dollar, space for space—and you'll agree that the
high performance, low cost Potter 906 II is the most
tape transport at any price.

: WRITE FOR DETAILED SPECS AND LATEST
MODEL 906 I MAGNETIC TAPE HANDLER PRICE AND DELIVERY INFORMATION

Sunnyside Boulevard, Plainview, L, {,,N.¥.

POTTER INSTRUMENT CO., INC.
OVerbrook 1-3200




for

printed
wiring
applications

PRECISION

wire-wound
resistors

Improved design in Cinema's CE400 re-

sistors offer superior performance charac-
teristics and greater ease of installation in
printed-wiring boards, Microminiature in
size these precision units are ideal for use
in critical applications where space is at an
ahsolute premium.
Encapsulated in epoxy, the meniscus effect
of this material is used. to excellent advan-
tage at the terminal wires to prevent the
resistor from being drawn flush to the
printed-wiring board and eliminates the pos-
sibility of capillary-effects experienced in
soldering and high humidity environments.
Performance characteristicsas per MIL-R93B
and MIL-R-9444, CE400 resistors are avail-
able in the following sizes and ratings:

WATTAGE
TYPE  RATING DIA. LENGTH RESISTANCE
CE444E | 25 | )" | %" | 600K
CE445E | .25 | 1" | W" | 900K
CE446E | .5 | %" | 1.7 Meg.
CE447E [ .5 %" | % |5 Meg.
CE451E | 6 % | %" | 6.5Meg.

Also avallable in axial lead types as CE200 Series. Write

for complete technical de-
c tails to..

CINEMA

ENGINEERING

DIVISION AEROVOX CORPORATION
1100 Chestnut, Burbank, California
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MARKET RESEARCH

Sees $8-10 Billion Industrial Sales

INDUSTRIAL PRODUCTS are the elec-
tronics industry’s wave of the fu-
ture, according to more and more
members of the industry who are
commenting in this vein.

“We have just begun to scratch
the market potential for industrial
electronics,” said David R. Hull,
Electronic Industries Association
president, at the IRE show. EIA
market planners have forecast a
225-percent sales increase for in-
dustrial electronics over the com-
ing decade, with volume rising to
$3.4 billion in 1970. Hull indicates
this forecast is very conservative
and that 1970 volume will be
higher than predicted.

“Industrial electronics business
will turn up sharply in the middle
Sixties and will exceed combined
missiles and space spending for
electronics by the end of the
decade,” said Gene Root, group
vice president of Lockheed Air-
craft’s Missile and Electronic di-
vision, at the recent EIA Defense
Market Planning Seminar. He
looks for industrial electronics
sales to total eight to ten billion
dollars in 1970, with computers
accounting for about half of this
total.

o Deliveries of utility and execu-
tive aircraft during 1959 increased
20 percent over 1958 to 7,689 units,
with a manufacturers’ value of
$130 million, reports the Utility
Airplane Council of the Aerospace
Industries Association. Equipment
manufacturers estimate that elec-
tronic gear represents about 15
percent of utility and executive
aircraft sales.

The 1959 record marked the end
of a decade of spectacular growth
for general aviation (which in-
cludes all civil flying except com-
mercial airlines), says Joseph T.
Geuting, manager of the airplane
council.

Since 1950 unit sales have more
than doubled and their value has
increased six times. The value in-
crease is substantially greater be-
cause of the numerous improve-
ments in the aircraft, which are
larger, faster and more completely
equipped with various navigation

and communication instruments.

e Factory sales of electronic
components and accessories pro-
duced in Puerto Rico during 1958
was $3.4 million. Sales of radio
and tv sets, plus phonograph rec-
ords and parts, totaled $851,000.
Information comes from the
island’s Economic and Develop-
ment Administration which re-
cently completed a survey of metal
and electrical products manufac-
turing in Puerto Rico.

e Evidence of a growing market
for educational tv equipment is
coming in from several quarters.
Educational publications report
growing classroom acceptance and
use. Market researchers are step-
ping up efforts to study the mar-
ket. General Electric analysts re-
cently predicted the market for
educational tv will reach 2,750,000
sets in 1965.

e Bureau of Census reports ship-
ments in 1958 of phonograph rec-
ords and prerecorded tapes had a
factory value of $135,098,000, up
from $77,446,000 in 1954. Figures
for 1958 include 3,121,000 prere-
corded tape reels worth $4,286,000,
but comparable information for
1954 was not separately reported.
Information comes from prelim-
inary reports from the 1958 Cen-
sus of Manufactures.

Thousands FIGURES OF THE WEEK

of Units

Production
Week of 3-25

SOURCE: EIA
L. 3 1 4

0
MAMIJJASONDIF MAR
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Lightwelght side

contacts

Leaf spring damp- l—*

ing members

Side contact
snubbers

Save this

Guide to Oak Choppers

[ R —— 4

No organic materials
other than Teflon are
used in switch unit

All contact insulation and
supports are metal-to-
glass construction

Oriented ceramic

magnet {patented de-
sign) eliminates parts,
gives remarkable sim-
plicity and ruggedness

Lightweight armature and pat-
ented amplitude limiter give re-
markable phase angle stability
and adjustment in any mounting
and at low temperatures

ACTUAL SIZE
OF TYPICAL
UNIT

MINIATURE SERIES M~
MINIATURE SERIES 600—MOST STABLE IN ITS CLASS SMALLEST, MOST RUGGED IN ITS CLASS
SERIES 600—MIL C4856, Class B, Type 1. Capacity between
switch terminals and ground, 15 uuf average. Contact sym-
metry, within 10°. Weight, less than 1 oz.

SERIES M—MIL C4856, Class B, Type 1, Grade 2. Capacity
between switch terminals and ground, 3-5 uuf. Contact sym-
metry: 0-500 cps, within 10°; at 1000 cps, within 20°,
Weight, less than % oz.

METICULOUS ENGINEERING combined with exhaustive test-
ing provides a line of SPDT choppers which exhibit unusual
stability and low noise. While the specifications shown here
are necessarily abbreviated, they will help you make a pre-
liminary appraisal. For complete details on any unit, send us
the type number and a description of your application with
its circuitry.

STANDARD MOUNTING AND TERMINAL STYLES—Modifications Available on Special Order
R

o] o]
¥ i e
81 EO: CIEE )
670 y ° o DA, DA i -
o -+ ¥ i
(o] O ~ "__ HY) _.I MAGNETIC, V’ |
| S—— ‘ 32
'._"5-‘.625 _.' "—1.5—1.625-—4 l-—l.5-l.625 _.‘ e /1'—"'"‘31
FOR 7-PIN MIN, WITH BRACKET FOR PARALLEL- WITH COLLAR FOR PERPENDICULAR. FOR 7-PIN MIN. FOR 7-PIN MIN,
ELECTRON TUBE SOCKET TO-SURFACE MOUNTING TO-SURFACE MOUNTING ELECTRON TUBE SOCKET ELECTRON TUBE SOCKET
- | SERIES M|
SERIES 600 For Shock and
Vibration Conditions
:%7_600 608 M5-1
Types 602 Type 610 Type 604 Type 612 Type 605 Types< 609 Types {M5-2
NC-600A M5-3
603 ]
4-8 Volts, 10-1000
. 60 5 cps ! A Y
Nominal Drive § 464 150 ¢ps | 400 20 cps £ 0660 400 +20 cps | 400 +20 cps ot 63 v s 2z ol
Freq. and Voltage cps at . Current 60 ma at
at 6.3 v at 6.3 v at 6.3 v at 6.3 v Aperiodic from
63 v 10-100 ¢ 400 cps
2 Coil Res. 85 Ohms
= . d = ; . -
180° +10° 10 cps: 10° +5°
Phase Lag at 65° +5° SRS 75° +£10° 90° +10° -0° 20° +5° 60 cps: 15° +5°
Nominal Drive at 400 cps at 400 cps at 400 cps at 400 cps + 400 cps at 60 cps 400 cps: 55°}i 109
Freq. and Voltage]  (25° C) (25° €) (25° C) (25° €) S (25° C) 1000 cps:110°5 = 0°)
{25° C) °
3 {25° C)
Contact Dwell
Time at Nominal 150° min 140° max 150° min 150° min 160° +10° 165° to 170° 160° to 170°
Drive Freq. (25° C) (25° C) (25° Q) (25° ©) (25°C) at 60 cps (25 °C)
and Voltage
Contact Ratin CONTINUOUS: | CONTINUOUS: | CONTINUQUS: | CONTINUOUS: | CONTINUOUS, | CONTINUOUS: CONTINUOUS:
Into Resis'iveg 10 v at 2 ma 50 v at 2 ma 10 v at 2 ma 10 v at 2 ma 50 v at 2 ma I5vat2ma 10vatl ma
Load (Maximum) INTERMITTENT: INTERMITTENT: INTERMITTENT: INTERMITTENT: INTERMITTENT: INTERMITTENT: INTERMITTENT:
15 v at 2 ma 100 v at 2 ma 15 vat 2 ma 15 vat2ma 100 v at 2 ma 50 v at 2 ma 12vat2ma
Lif?;x::::‘(:‘:\cy Up to Up to Up to Up to Up to Up to Up to
Conpdi'ions) 5000 hours 1000 hours 5000 hours 5000 hours 5000 hours 10,000 hours 10,000 hours
Switching Speed Less than Less than Less than Less than Less than Less than Less than
With DC in Coil 1 Millisecond 1 Millisecond 1 Millisecond 1 Millisecond J 1 Millisecond | 800 Microseconds 200 Microseconds

MFG.

co. VIBRATORS

TUNERS

SWITCHES CHOPPERS

O AT
1260 Clybourn Ave., Dept. G, Chicago 10, HI.
Phone: MOhawk 4-2222

ROTARY 50LENOIDS
PACKAGED CIRCUITRY
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Widest

- selection
u 2 'n of Pilot Lights
1 -from DIALCO

N
NEON
l

s HIGH BRIGHTNESS and REGULAR TYPES |

|
(Front mtg., 15/32" | |
]

b4 o’s Sub-Miniatures
1 Iu)s::lt‘icny T-2 Neon Qlow
Lamps: NE-2] (High
i | Brightness) at 105-125 V.,
| A.C.; or NE-2D (regular)
| | at105-125V.,AC.or D.C.

| NEW Series mounts from

| FRONT of panel in ‘15/32
clearance hol"e (supple-

| ments 17/32" Series).

£ Also—units for mounting

! | from BACK of panel in

F | 15/32" clearance hole. ]

| Unique lensesin 5 go}ors,

.,' give all-angle visibility .

A X d:
bl Units are fully msu.late ]
F " meet applicable Mil. Specs.

| Ask for Brochures
. L-159B and L-162.

.$ +

'

i (Illust. approx. actual size)

No. 137-8536-931 |

(Front mtg., 17/32") '

No. 138-3836-1431-99 |

_r—-r’_"|

e et > WL it A s e

—— il 0

| jj NcANDESCENT

" -

v

2-TERMINAL and 1-TERMINAL TYPES |

£ !
‘:;: ?elsggned for use with \\\ \/ A {
o - % midget flanged < e B R 5
ill ncandescent lamps— — { i‘
" 13V.t028 V... \ }
e, |
" 15/32" clearan:: }?:lr::Lm ¢

I '
3 No. 162-
N ( supplements 17/32" Series), 0. 162-8430-931

o | A]st}—units for mount-

| Ing from BACK of li

> 15/.32" clearance holl:::l.ne i

K Ungque lenses in 7 colors.
Units are fully insulated;

|| Meet applicable Mil. Specs.

| Ask for Brochures L-156C

| thru 159B, and L-162.

1-Terminal Pilot Lights
Fpr use on grounded
circuits. Mount in 13/32”
or 15/32" clearance 7
g hole. Binding screw

or soldering terminal,

No. 134-3830-375-7
Spring-mounted Lens-with-
Message is rotatable.

SAMPLES ON REQUEST—AT ONCE-NO CHARGE

N\ DIALIGHT

CORPORATION

No. 101-4630-971

Foremost Manufacturer of Pilot Lights

58 STEWART AVE., BROOKLYN 37, N. Y. ® HYacinth 7-7600
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PRICES
HAVE
DROPPED!

on low voltage transistor
regulated power supplies

® for critical commercial and
military applications

o full five year warranty includes
all components

® guaranteed to meet published
specs.

® short circuit protected

® fit standard 19” rack

. . Model Model Model
Specifications. | pes3ns | psa3ls | Ps43s0

Voltage Range (VDC) 0-36 0-36 0-36

Current Range (Amps) 0-5 0-15 0-30

Regulation Against
20% Line change 025% | 025% | .025%
0 to full load .025% | .025% | .025%

Impedance (Ohms) DC to 100KC d .02 .02

Ripple (RMS) in Millivoits 1 1 1

Panel Height 5%" 5%” 8%”

Price: $545 $890 $1190

Write for complete specifications

Qoea'/' POWER SOURCES

BY
POWER SOURCES, INC.

Burlington, Massachusetts
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PUNCH IT...FORM IT...SHEAR IT... SOLDER IT!
New G-E CLAD-MOLY SHEET won't blister, flake or peel even if you heat it to 950°C

G-E Clad-Moly is molybdenum sheet clad in either nickel or
copper. developed by General Electric. It meets the needs of
the electronic industry for a molybdenum sheet with good
soldering characteristics. What's more, this cladding really
sticks! Won't delaminate! Bonds like a single piece of metal!

Base material is General Electric HD Moly Sheet, a new,
high ductility sheet of pure molybdenum. The G-E Clad-Moly
Sheet retains all the favorable properties of molybdenum—like
its coefficient of thermal expansion that’s similar to silicon, and
its high electrical conductivity.

Order G-E Clad-Moly Sheet in thicknesses of from 0.010
to 0.080 inches—in widths up to 4 inches. Specify copper or
nickel cladding on one or both sides. (Cladding will be
between 0.0005 and 0.001 inches thick.) Or you can special

order the cladding thickness up to 10% of total sheet thickness.

WIDEST USE AT PRESENT— G-E Clad-Moly is ideal for
disks in silicon power rectifiers (see disks in photo above).
It gives them excellent soldering properties. But there’s no
limit to the possible uses of this new material. We'd like to
work with you in tailoring just the right G-E Clad-Moly to your
specific needs. General Electric Co., Lamp Metals and Compo-
nents Dept. E-40, 21800 Tungsten Road, Cleveland 17, Ohio,

Progress ls Ovr Most Important Product

GENERAL @D ELECTRIC

CIRCLE 29 ON READER SERVICE CARD
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ylﬂl”é’(’”{ﬁ) STATE
CAPACITORS

Unique Construction Offers
Superior Electrical And

Mechanical Characteristics

The unexcelled reliability of Vitramon® Ca-
pacitors is an inherent characteristic of their
fundamental design, composition and manu-
facture — a unique process which chemically
combines fine silver electrodes and dielectric
into one self-contained homogeneous mono-
lithie unit, requiring no case or hermetic seal.

The low dielectric loss (less than .0006 at
1 ke) and high resistivity of this dielectric
are largely due to the fixation of lead ions in
its glass matrix. The high fluxing power of
lead oxide firmly binds the chemical constitu-
ents of the body, keeping dielectric loss from

elastic factors to a minimum.

The integral chemical fusion of stubby elece
trodes, dielectric and terminals assure these
units a noise level below the threshold of con-
ventional measurement techniques. The part’s
physical configuration guarantees a self
resonance point well into the UHF band.

Other performance characteristics deriving
from this construction include a mean capac-
ity drift of less than .05% after cycling from
—~55°C to 125 C when measured at 1 mc per
MIL-C-11272A ; capacity change at 200°C is
less than 4% . Capacitance to 6800 mmf.

%

micro-miniature
CERAMIC CAPACITORS

47 - 10,000 mmf
200 vdc without derating
—55°C to 150°C operation

Square precision molded cases in only two sizes and a single standard
0.2" lead spacing for all values simplify circuit design, guarantee uniformity,

facilitate handling, give greater mechanical stability. Package density:

432,000 parts per cubic foot @ 1000 mmf.

P.0. Box 544 e Bridgeport, Connecticut

ELECTRONICS - APRIL 15, 1960
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Where Polaris Stands Today

Electronics visits the U.S. Navy’s first Fleet Ballistic Missile assembly installation.

Polaris program has $2.74 billion so far, may get another $1 billion for next year

CHARLESTON, S. C.—An 880-
acre resurrected swampland, seven
miles up the sleepy Cooper river
from Charleston harbor, is rapidly
being changed into one of the most
vital installations in our nation’s
defense.

Here, sleek, nuclear-powered,
missile-launching submarines will
slip up the river, bordered by oak
trees heavy with Spanish moss, to
Navy’s new Polaris Fleet Ballistic
Missile assembly facility. Each sub
will be loaded with 16 Polaris mis-
giles before returning to the sea.

$15 Million for Gear

A complex of nine steel and con-
crete buildings holding $15 million
worth of electronic check-out
gear, underground communications,
roads and railroad tracks down to
the river, makes up the new assem-
bly facility. Here at the Naval
Weapons Annex, missile subsys-
tems from contractors all over the
U. S. will be received for assembly,
checkout, storing, and loading into
nuclear-powered fleet ballistic mis-
sile submarines.

Appropriated funds to date for
the Polaris program total $2.74 bil-
lion plus. Another $1 billion is ex-
pected in fiscal year 1961.

Prime contractor Lockheed,
which designed the facility in con-
sultation with Rear Adm. W. F.
Raborn’s Office of Special Projects,
will permanently base about 100
engineers at the Annex to provide
technical direction for the work.
Actual operation of the facility and
assembly of the missile will be done
by Navy personnel—19 officers and
200 enlisted men.
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By JOHN F. MASON, Associate Editor

General Electric, prime con-
tractor for the missile’s all-inertial
guidance system and for the ship’s
fire control system, will station
about 15 engineers at the site to
conduct guidance system tests and
to maintain both test and guidance
equipment.

Other contractors include: West-
inghouse Electric, for launching
and handling equipment; the
Atomic Energy Commission, for
the thermonuclear warhead; Aero-
jet-General, for propulsion; and
Nortronics div. of Northrop, for
the DATICO automatic missile test
gets.

Suppliers total more than 3,000
firms.

Key Buildings

Major buildings at the Annex
are:

e The inert processing building
for storing and repairing guidance,
hydraulic and electronic devices.

e Missile  assembly  building
where three assembly lines can op-
erate simultaneously to turn out as-
sembled and thoroughly checked-out
missiles.

e Container storage and repair
building to store and maintain a
wide variety of handling and ship-
ping containers for missile motors,
components, and upkeep of support
equipment.

e Motor inspection building in
which three methods—bore scope,
X-ray and ultrasonic—will be used
to check rocket motors shipped
from the West Coast and those re-
turned from submarines for dam-
age incurred en route.

® Re-entry body building for as-

sembly of this portion of the mis-
sile.

® An equipment building.

Polaris inertial guidance system
tests will be conducted at the Annex
with special computers, test stands,
power supplies and test sets de-
signed and produced by the Ord-
nance Department of General Elec-
tric. Test equipment resembles
support fire control which is used
at guidance system assembly areas,
missile assembly areas and the
flight test site at Cape Canaveral.

Racks for 135 Systems

Guidance systems developed by
GE’s Ordnance Department at
Pittsfield, Mass., will be delivered
to the Annex for storage. At pres-
ent there are racks for about 135
guidance systems. New systems
will be tested upon receipt, and
again when assembled into a mis-
sile or delivered to a ship.

Test equipment consists of :

1. Two guidance checkout com-
puters that contain digital and an-
alog circuitry, the power supplies
and power switching necessary to
exercise the guidance system stable
platform and the guidance elec-
tronics package.

2. Guidance capsule test stands
equipped with special rails and
mountings to position and level
guidance systems for test with a
junction box. Terminated at the
junction box are all guidance cap-
sule connectors and cables from the
checkout computers and power sup-
plies.

3. Guidance power supplies that
furnish the variety of voltages
needed for system tests.
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Live test schedule for Polaris missile is one-a-week from now on

4. A set for testing individual
digital boards, analog electronic
modules and servo modules.

Nortronies is supplying five auto-
matic missile test sets (DATICO).
These sets slave the guidance
checkout computers and can check
out the missile in four minutes.

GE'’s fire control system, installed
aboard the Polaris-armed subma-
rines, will continuously provide ac-
curate information to the missile
guidance system. It contains a bat-
tery of computers, both analog and
digital. Information on ship’s posi-
tion, direction and velocities is re-
ceived from the Ship’s Inertial
Navigation System (SINS), pro-
duced by both Sperry and North
American. Target data are fed into
the computers and then transmitted
to the guidance system of the mis-
sile. As the ship moves, prior to
launching of the missile, the fire
control system makes constant cor-
rections to the guidance informa-
tion.

High-Speed Performance

The computers used in the fire
control system use transistorized
plug-in type printed wiring boards
which facilitate equipment minia-
turization, assembly, maintenance,
reliability and improved high-speed
performance.

In addition to its primary func-
tion of providing the Polaris mis-
gile’s inertial guidance system with
all the information necessary to
guide the missile successfully to its
target, the fire control system pro-
vides information for monitoring
and launching.

The first customer for the new
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facility will be the already-commis-
sioned USS George Washington.
Each submarine will carry 16 Po-
laris missiles. Three more subs have
been launched but not commis-
sioned. Five more subs are under
construction.

Navy would like a total of 45
Polaris-carrying submarines, as
well as installation of the ballistic
weapons on surface warships. Navy
argues that any moving launch site
is better than a fixed one. All
USAF’s intercontinental ballistic
missile sites, soft site or hard,
Navy says, have a known address.
They can be knocked out by an
enemy ballistic missile, says the
Navy, whereas a submarine or a
warship is always on the move and
would not be attacked by a huge
ICBM.

Navy foresees a new danger in
USAF’s plan to avoid the “known
address” problem by moving Min-
uteman about the country on rail-
road tracks. “A ten-year-old boy
can sabotage a railroad track with
a rock,” one Navy official points
out.

Another advantage to the sub-
marine-missile combination, Navy
says, is that the Polaris missile
system has “a recallable first
stage”’—the first stage being the
submarine itself.

Extending Range

Current Polaris test models—
such as the one successfully launched
from the deck of the USS Observa-
tion Island on March 29—have a
range of about 900 nautical miles.
The model scheduled to go on board
the USS George Washington in Sep-

tember will have a range of 1,200
n. mi. Next model will be a 1,500
n. mi. weapon. And although no
money has yet been appropriated,
Navy has concrete plans to extend
the range of Polaris eventually to
2,500 miles.

The existing inertial guidance
system, which now weighs about
250 1bs, will be reduced to about 80
lbs for the 2,500 n. mi. model.

Live testing of the Polaris will
continue at the rate of about one a
week. Some will be fired from the
Observation Island surface ship,
some from a flat pad at Cape Canav-
eral, a ship simulator also at
Canaveral, and in early summer,
the first underwater launching from
a submerged submarine, near Cape
Canaveral.

Communications

Communications with Polaris
submarines, submerged in waters
around the globe, is not the big
problem many people think, one
official Navy source reveals.

“Using brute force, vlf radio
will reach any submarine, sub-
merged anywhere in the world,” he
said. “Hf radio can be received if
the submarine surfaces sufficiently
to raise an antenna slightly above
the surface of the water. And the
range we now have with sonar is so
good it’s hard to believe.”

One vif station in Cutler, Me., is
scheduled for operational testing
by next January. The complex will
consist of 26 towers, all over 800
ft high, using 72 miles of copper
wire in “top hat” arrays, with
2,200 miles more of copper wire
underground.

33



SPACE AGE TV
WITH EIMAC

CERAMIC TUBES

Lockheed’s new miniature TV
transmitter and camera have
special significance for a space-
curious world. They may one
day help unravel some of the
mysteries of the unknown as
they soar through the outer
reaches of space in a sophisti-
cated satellite.

At the heart of the tiny trans-
mitter is an Eimac ceramic tet-
rode, the 4CX300A. Eimac
ceramic tubes can take tough
assignments like this in their
stride, with performance “ex-
tras” that mean outstanding
reliability.

Eimac advanced ceramic de-
sign makes possible a compact
tube capable of maintaining ex-
ceptional stability —even under

conditions of severe shock,
vibration and accelerations up
to 20g at frequencies from 20
to 2000 cycles per second.
Rugged, reliable power in a
small package!

EITEL-McCULLOUGH, INC. ¢ San Carlos, California §

Today, over 40 ceramic tube
types pioneered by Eimac en-
gineering and research are
available for use under adverse
conditions. Whenever you have
an application that requires
compact tubes that can take it,
investigate the many advantages
of Eimac advanced ceramic-
metal construction.
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HERE’S WHY CENTRICORES ARE
PROBABLY THE MOST CONSISTENTLY
UNIFORM CORES YOU CAN BUY:

The exceptional uniformity you get in tape-wound Centri-
cores is not easy to come by. It’s the result of painstaking
precision at every stage of the manufacturing process
—and, in fact, before manufacturing. Three principal
factors help produce Centricore uniformity:

Careful classification of materials—Raw alloys are first
“pedigreed’’—meticulously selected, then tested for some
14 parameters, and classified by magnetic properties.
We're the largest buyer of nickel alloy magnetic materials
in the world ... which permits us to choose material
for Centricores from an unusually wide distribution of
magnetic properties.

Special winding machines—We build our own machines,
to die-making tolerances, for winding magnetic alloy tape
into cores. We also build our own machines for applying
insulating coating to the tape. These machines give us
far greater uniformity in dimensions, insulation and ulti-
mate performance of Centricores.

%e’e’e’e’e
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Closely-controlled annealing — Annealing—perhaps the
most critical phase of the core-making process—is done
under precisely regulated atmospheric and temperature
stabilized conditions to hold Centricore magnetic perform-
ance to uniformly high levels.

Exceptional uniformity from core to core and lot to lot
is further assured with Super Squaremu ‘“79”, a new
high-performance alloy we’ve developed. It has outstand-
ing magnetic qualities and is remarkably uniform in
squareness, thermal stability and gain. Super Squaremu
‘79" offers an effective solution to problems of variation
in magnetic performance.

WRITE FOR BULLETIN C-3
SIZE MATERIAL

1 HIGH NICKEL
Hymu 80 001"+
Squaremu 79
Super Squaremu 79
THRU LOW NICKEL

Squaremu 49 THRU
Carpenter 49

225 GRAIN-ORIENTED SILICON
Crystaligned .004¢
Microsil

THICKNESS

*Special sizes, shapes and hicknesses quoted on requests

AGNETIC
& ETALS

MAGNETIC METALS COMPANY
Hayes Avenue at 21st Street, Camden 1, N.J.

transformer laminations ¢« motor !aminations « tape-wound cores
powdered molybdenum permalloy cores ¢ electromagnetic shields

X

@),
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Japan Develops New Computer Logic

Engineers at Nippon Telephone & Telegraph build adder,

shifter with speeds independent of number of bits or shifts

By FRANK LEARY, Associate Editor

ToKkYyo — NEW COMPUTER TECH-
NIQUES using advanced logic sys-
tems have recently been developed
by engineers at the Electrical Com-
munications Laboratory of govern-
ment communications utility Nip-
pon Telephone & Telegraph.

New circuits use conventional
entertainment-type transistors and
diodes, require only one new type
component—a pulse transformer
with as many as 40 secondary wind-
ings operating from a single pri-
mary. The circuits do not use the
Japan-developed parametron phase-
locked oscillator, which has become
almost the mainstay of the com-
puter technology here.

Circuits were developed by I
Kuroyanagi and T. Sakurai of
NTT’s communications labs. Like
AT&T, the telephone company here
develops much computer circuitry
as an almost accidental byproduct
of its work in switching and net-
work theory. NTT developments of
this nature are made available to
the entire Japanese electronics in-
dustry; lab scientists told ELEC-
TRONICS that several concerns have
already evinced interest.

The logical improvements sug-
gested by Kuroyanagi and Sakurai

and already incorporated in hard-
ware are a high-speed parallel
adder-accumulator and a shifter
that can shift »n places in a single
operation.

Adder Circuit

Adder-accumlator techniques re-
ported by the lab employ a half-
adder for each bit in the addend-
augend combination (see A in
drawing). The two outputs of
the half-adder are the sum and
carry for that pair of bits. These
signals are applied to a detector
circuit which is actually a cascade
of exclusive-OR circuits.

The detector produces a signal
designated V whenever the sum
of a pair of bits must be added to
a carry from the preceding (next
least significant) pair. The V sig-
nal and the sum signal are inputs
to a quarter-adder.

In the quarter-adder, the pres-
ence of V reverses the significance
of the sum bit, injecting a ONE
into the accumulator register
whenever a ZERO is produced in
the sum, and vice versa. When the
sum and carry combination fail to
produce a V signal, the sum for the
next most significant bit passes

through the quarter-adder as the
accumulated bit.

The add time for this cascade of
circuits is about 200 nanoseconds
plus one bit time. The 200-ns fig-
ure is the delay introduced by the
circuitry, and is a function only
of the response characteristics of
the components.

The transistors used in experi-
ments thus far have a frequency

limit, when connected in the
grounded-base configuration, of
about 4 Mec. Operating circuits

have been built in the range from
250 Kc to 1 Mec.

Use of high-speed components
would not only increase the possible
operating frequency, but would also
reduce the delay introduced by the
adder circuit itself.

N-Place Shifter

The n-place shifter is a sophisti-
cated circuit complex using a
multiple-secondary pulse trans-
former as one input to a matrix
selector (see B in drawing). Sig-
nals from a bit register come in
parallel on the emitters of a series
of ground-base transistors.

The collector for each transistor
connects to one secondary winding

S, , —AW- 3
(== WaLF . A _@— /
Y,—| ADOER |G @ [X T |
2 _@ isoLaTING 2"
1
. =% , RESISTORS\\‘
X So g S<
5 [ wacr QUARTER | , | 3 \
g Jy,—| ADDER |C2 DET ADDER 2>§ 2 | X =S =
- . (T0 n g g ﬁ
= | DERIVE | k- 1
! v d o ’ *power
: VALUE) H = {-L_|-4, TRaNsIsTORS
i ! ] DRIVE
: Sn Sw ' \ _3...3.3 1 PRIMARY
| WITHUP
N HALF . " QUARTER 20 s o of o[ ! TO40
vy | ADOER [Cn ADDER . = SECONDARIES
N
z (1L,M) (2M) (UMM
(A) N+ M (B) PULSE TRANSFORMER

Adder circuit (A) has 200-ns front-to-back delay time; shifter (B) requires 80 ns for n-place shift
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of as many of these multiple-sec-
ondary transformers as there are
possible shifts in the system (thus
there are 10 transformers for a
system designed to shift up to 10
places at a time). In each trans-
former there is one secondary
winding for each input bit.

The primary of one of these
transformers is keyed by a power
transistor output pulse indicating
how many places the input word is
to be shifted. When the primary is
pulsed, diodes on the secondary
windings function to gate out the
word into the correct positions of
an output register. The output
register has m-plus-n positions,
where m is number of bits in a
word, n number of possible shifts.

To save hardware, the outputs
from all the pulse transformers are
whiffletreed into a single output
register. The 4th most significant
bit, for example, from this regis-
ter is the 4th bit from an unshifted
word, the 3d from a word shifted
one place, the 2d from a word
shifted two places and the 1st from
a word shifted three places.

Shift time for an n-place shift of
an m-bit word is about 80 nanosec-
onds, independent of either n or m.
The shifter circuit as designed in
the NTT lab uses entertainment-
type transistors and diodes; only
the pulse transformer was designed
specifically for the circuit.

Other Operations

Sophisticated multiplier tech-
niques use the shifter and adder to
best advantage. The multiplier word
is scanned for ZEROs and ONEs; the
ZEROs are added up, and the posi-
tion of the ONEs in relation to each
other is sensed. An isolated ONEs
bit causes the shifter to shift the
multiplicant as many times as there
were ZEROs, plus one place, and add
it to the partial product in the ac-
cumulator. Successive ONEs bits
cause the same shifting operation
and then subtraction, followed by a
count of ONEs, shift, and addition.

Average multiplication time is
n/4 bit times, where n is the num-
ber of bits in the multiplier. Divi-
sion uses many of the same tech-
niques but, as usual, with a reduced
efficiency, division being the opera-
tion least amenable to digital com-
puter techniques. Average division
time is 7/1.6 bit times, where 7 is
the number of bits in the divisor.
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Hidden
Detects

can furt you most

The search for Aidden defects in seemingly perfect
products is the never-ending task of Quality Con-
trol. One aim of these relentless probes has been
not only to discover the hidden defect—but to pin-
point where it is!

The skilled staff of Research and Development
engineers and scientists at American Electronics’
Nuclear Division has successfully dealt with such
challenging quality control problems for a number
of prominent manufacturers and for the military.

With years of exceptional experience in this crit-
ical field, we believe we can be of similar help to
you. For example, which of these quality control
problems relates most directly to yours?

LEAK DETECTION - LEAK LOCATION
DIRT AND GREASE LOCATION
SURFACE DEFECT AND FISSURE LOCATION
HIDDEN DEFECTS HERETOFORE UNTRACED

Not only can the Nuclear Division research ways
to solve these problems, but it can develop and
build the testing equipment with which to do the
job. An outstanding example is RADIFLO —today’s
most positive, sensitive, non-destructive leak detec-
tion system for hermetically sealed components.

If through our assistance in Research and Devel-
opment we can help you discover and clear your
automated assembly lines of hidden defects in your
products—we will have performed a service far be-
yond the relative low cost.

We shall be pleased to discuss your problems across the table.

Q. AMERICAN ELECTRONICS, INC.
e NUCLEAR DIVISION

9459 WESTJEFFERSON BOULEVARD - CULVER CITY, CALIFORNIA
TELEPHONE UPTON 0-7245
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‘electronics
BUYERS® GUIDE
and REFERENCE ISSUE

new electronics BUYERS' GUIDE

When designs call for products in the field of elec-
tronics, the Guide solves problems in advance.

There’s a 64-page reference section with up-to-the-
minute data on markets, materials, components and
applications to make product selection easier.

You'll find detailed facts about the products of nearly
700 advertisers — that’s 429 more than you’ll find in

@ @
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any other similar guide.

Also local sales offices of manufacturers . . . the names,
addresses, and phone numbers of representatives . . .
complete lists of manufacturers . . . registered trade
names . . . and, of course, the most complete list of elec-
tronic and related products. Tells you what you need to
know when you are ready to buy.

A McGraw-Hill Publicotion ® 330 West 42nd Street, New York 36, New York
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Electronic

Spotlight Electronic
Follows Pointer
Action
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First, Telechrome provided broadcasters with a vastly improved system for producing a wider
variety of dramatic wipes, inserts, keying and other special effects. Now, Telechrome engineering
introduces the “Joy Stick” Positioner. This makes it possible to create many hundreds more effects
and to move wipes, inserts, keying or other special effects to any place on the TV screen. The
effects are startling! A new era in program creativity begins now! Ask to see the “Joy Stick”
Positioner demonstrated, today!

Write, Wire, Phone for Literature

COLOR TV « INDUSTRIAL INSTRUMENTATION ¢ TELEMETRY

TELECHROME MANUFACTURING CORP.
28 RANICK DRIVE = AMITYVILLE, N.Y.

Lincoln 1-3600

Cable Address: COLORTV
TWX: AMITYVILLE NY2314

AT THE FRONTIERS OF ELECTRONICS

N.A.B. ShOW WESTERN ENGINEERING DIVISION - 13635 Victory Blvd., Yan Nuys, Calif., STate 2-7479

&oth N 20 MIDWESTERN ENGINEERING DIVISION - 106 W. St. Charles Rd., Lombard, III., MAyfair 7-6026
0. SOUTHWESTERN ENGINEERING DIVISION « 4207 Gaston Ave., Dallas, Tex., TAylor 3-3291

490WAl Waveform
generator. Generates
keying signals for the
72 different wipes.

490SAl1 Switching
Amplifier. Combines
two picture signals
in accordance with
applied keying wave-
form. )

490RA1 Remote Con-
trol Unit. Selects and
controls desired ef-
fect. Designed for
console or desk
mounting. Easily
modified for inte- |
gration into existing
studio facilities.
Complete with pow-
.er supply—-512CR1

Available Portable or Rack Mounted




MR CDIRIXDS

A Superb New Connector, So Advanced
It May Rightly Be Called Revolutionary

MIL-C-26500 (USAF) connectors are a revolutionary
step forward in the state of the art—bringing true con-
nector reliability out of the conversation stage into
practical being. The performance demands of MIL-C-
26500 (USAF) have taken the conductor industry
boldly into the design of advanced air, missile and
space systems for the next decade.

As a participant in these fields, imagine having for
your use a connector whose performance is unaffected
by 1000 hours of 200°C temperature; a connector that
is altitude-moisture resistant, supporting 1500 volts
RMS from sea level to 350,000 feet; that is resistant to
thermal shock of +260°C to —55°C; that is vibration
resistant during temperature cycling.

This is the MIL-C-26500 (USAF) connector—and
it is ready today for your use. It is being produced by
the AMPHENOL Connector Division of Amphenol-Borg
Electronics Corporation.*

*Of importance to manufacturers working to government specifications
is the fact that Qualification Approval Listing has been extended to
AMPHENOL under MIL-C-26500 (USAF) on the first production
connectors in this series.

[ 4

PERFORMANCE

DESIGN

¥ -
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MIL-C-26500 (USAF)
CONNECTORS
AMPHENOL 48 SERIES

Performance not affected by maximum oper-
ating temperature life of 1000 hours at
200°C simultaneously conducting current on all
contacts,

Performance not affected by thermal shock of
260°C to —55°C.

Supports 1500 volts RMS at high altitudes
(sea level to 350,000 feet) fully mated.

Altitude immersion resistant after 10 contact
removal and insertion cycles on all contacts,
(Maintains 5000 megohms |.R, after three al-
titude cycles).

Environmental and electrical integrity is main-
tained during and after vibration, 0 to 2000
CPS, 15 g's during exposure to 200°C and
~55°C,

AmPHENOL-developed reversion-resistant sifi-
cone inserts.

Impact extruded aluminum shells.

Three coupling designs: Push-Pull, Bayonet and
Screw type.

Metal-to-Metal bottoming of mated shells.
Stress-limited resilient displacement of inserts.
Face seal, insert rim seal and shell peripheral
seal ("O" Ring).

Integral insert and grommet construction.
Anti-deflection disk.

Grommet double sealing risers for wire.
Visual full engagement indicators.

MIL-C-26636 (USAF) crimp type ""Poke Home"
contacts,

L) CONNECTOR DIVISION
1830 S. 54th Ave., Chicago 50, Il

Amphenol-Borg Electronics Corporation




New Mexico’s electronics industry mushrooms around

Missilemen, R&D. . .

and Indians

ALBUQUERQUE—New Mexico's
electronics industry, almost non-
existent 10 years ago, is now in the
multi-million dollar bracket.

A survey made this week for
ELECTRONICS by McGraw-Hill World
News shows that in Albuquerque—
main electronics center in the state
—there are 10 electronics companies
employing nearly 400 persons—not
counting those having to do with
sales or repairs.

From 75 to 90 percent of the
companies’ production goes to the
government.

$700,000 for R&D

In addition, University of New
Mexico’s electrical engineering de-
partment holds nearly $700,000
worth of government contracts for
electronics R&D.

The industry here is showing
some signs of uneasiness after
slipping down from a peak reached
in 1959. Some companies blame
this decline on a readjustment of
the government’s missile program.

One interesting development
brought to light by survey takers
is a project being conducted by the
university on submarine communi-
cations nearly 1,000 miles from the
nearest ocean.

Electronics companies outside of
Albuquerque presently number five.
But state officials expect this num-
ber to grow in the not too distant
future. They point out that prior
to 1950, the population of electron-
ics companies in the state came to
exactly one.

Board Established

Times have certainly changed.
Purchases of electronic hardware,
units and components by New Mex-
ico electronics companies amounted
to $3,297,550 in 1958 and rose to
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$3,676,250 in 1959.

To support this growth trend, a
special electronics advisory board
has been established here to fur-
nish practical aid and advice to
electronics firms interested in mov-
ing into the area. (The state’s de-
partment of development reports
queries from 11 electronics com-
panies in recent months.)

In addition to this encourage-
ment, the state has in effect a
municipal bond law (tax free)
whereby communities provide fi-
nancing for companies moving into
New DMexico.

The survey also discloses that
many large out-of-state firms main-
tain offices at the Air Force Mis-
sile Development Center, White
Sands-Almogordo.

Among these are: Aerojet Gen-
eral, Bendix Aviation, Boeing,
Convair, Continental Aviation, Cur-
tiss-Wright, Douglas, Firestone,
General Electric, Goodyear Air-
craft, Martin, Marquardt, McDon-
nell Aircraft, North American
Aviation, Northrop, Remington-
Rand, Ryan Aeronautical, Sandia
Corp., and Telecomputing Corp.

Indian Silversmiths

Among the local companies, one
picturesque example of transition
is found in downtown Albuquerque
at Maisel’s Indian Trading Post.
For many years this firm has em-
ployed native Indian silversmiths
to make costume jewelry for tour-
ists.

During World War II, Maisel be-
gan manufacturing some minor
electronic components under gov-
ernment contracts. There are now
30 Indians working with metal on
electronic units intended primarily
for AEC. These units are mostly
mechanical assemblies but they also

A familiar object over White Sands, N. M.,
is this Sergeant missile

include single metal stampings, sub-
assemblies and printed circuit de-
vices.

New Mexico electronics com-
panies (with employee totals and
key products) include:

A.R.F. Products, Raton, (75)
radar gear, test equipment; C. G.

Electronics, Albuquerque, (100-
150), telemetry and digital equip-
ment; Crown Engineering, Alb,,

(25-50), r-f equipment, test gear;
Curtiss-Wright, Alb., (25-50), solid
state relays, transducers; Data
Technology, Alb., (5-10), data han-
dling, systems engineering; Eber-
line Instruments, Santa Fe, (140),
radiation detection equipment.

Also: Electronic Components
Corp., Socorro, (35), electrome-
chanical subassemblies; Gulton In-
dustries, Alb., (125), digital equip-
ment, antennas; F&M, Alb., (19),
transmitters, receivers; Integrated
Dynamics division of Globe Indus-
tries, Alb., (15), accelerometers, in-
ertial systems; Lytle Corp., Alb.,
components; Que Enterprises, Alb.,
(50-100), test gear; Maisel’s Elec-
tronics Div.,, Alb.,, (100), compo-
nents.

And: Rittenhouse & Revere, Alb.,
(10-25), electronic products; Rosso
Instruments, Cimarron, (38), porta-
ble analyzers; Teletube of New
Mex., Alb, (10-25), tv picture
tubes; Ultradyne Engincering
Labs., Alb., (50-100), transducers,
indicators,

.



There are Standard CAMBION Coils and Chokes (new LS-9

Coil shown below) to satisfy a wide variety of r.f. applications.

Proved around the world...and out of it

The advanced electro-mechanical
characteristics of CAMBION® Stand-
ard Wound Coils and Chokes cover a
tremendous range of modern circuit re-
quirements. Designed, manufactured,
and tested to critical quality standards,
they can be relied upon even when ex-
posed to today’s most severe operating
conditions. Two typical examples illus-
trate their unusual capabilities.

1. Highly stable CAMBION 2060
Coils are widely used for non-shielded
applications — in amplifying stages,
IF stages — wherever a ‘‘standard’ of
superior quality is needed. These ce-
ramic coils cover a range from 2.0 xh to
800 ph in overlapping, easily-adjust-
able stages — can be used at tempera-
tures up to 85°C. Perma-Torq® locking
devices keep coils in tune even under
extreme shock and vibration while still
allowing tuning.

2, Rugged CAMBION Epoxy-En-
capsulated 2350 Chokes provide a
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superior seal against moisture as well as
solid protection against mechanical
breakage. For qualification they are
temperature-cycled from —50°C to
+85°C; repeatedly cycled in saturated
sodium chloride solution and rechecked
electrically and physically. In addition,
they are given a terminal twist-and-
pull test and checked for dielectric
strength at simulated altitudes up to
80,000 feet. They are color-coded in
preferential values ranging from 1.1
ph to 120.0 xh.

@ CAMBRIDGE THERMIONIC CORPORATION
AIM Bl )Nk

The guaranteed electronic components

All CAMBION Standard Coils and
Chokes are rugged and versatile . . .
completely reliable. Get complete de-
tails from CAMBRIDGE THERMIONIC
CORPORATION, 437 Concord Avenue,
Cambridge 38, Massachusetts.

New CAMBION LS-9
Wound Coils are com- )
pletely shielded, elec- e
trostatically and
electromagnetically.
Available from stock
in 10 different operat-
ing ranges from .5 ph at
25 me to 1 ph at 250 ke.

AN
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For basic research, pilot plant studies and
production of semiconductors

LINDBERG GASEOUS AND SoLID DIFFUSION FURNACES

These Lindberg four-tube furnaces at Microwave Associates, Inc., provide maximum continuous operating tem-
perature to 1371°C. (2500°F.). Chamber accommodates four 2 O.D. and has a uniformity of plus or minus 5.0°C.

Microwave Associates, Inc., Burlington, Mass.;
a leader in the development of specialized semi-
conductor products, must give careful consider-
ation to the choice of technical equipment to
assure maintaining their position in this highly
competitive field. Consequently, the Microwave
installation shown above was selected from
Lindberg’s complete line of gaseous and solid
diffusion furnaces for quality transistor and semi-

ature 1300°C. (2372°F.).

ELECTRONICS - APRIL 15, 1960

LINDBERG SOLID DIFFUSION FUR-
NACE: Preheat chamber 21” long with
two zones of control—maximum tem-
perature 900°C. (1652°F.). High heat
chamber 16" long with two zones of
control, maximum operating temper-

conductor devices. This line provides a wide va-
riety of standard sizes and capacities to enable
manufacturers in the semiconductor field to have
higher powered equipment adequately insulated
and designed for its specific use. Models avail-
able in single and multiple zone types and a
variety of tube sizes up to 4” I.D. These Lindberg
furnaces are versatile, perfectly adaptable for
basic research, pilot plant study and production.

For full information call your local
Lindberg Field Representative (see your
classified phone book) or write for Bul-
letin No. 1081.

LINDBERG ENGINEERING COMPANY
2450 West Hubbard Street, Chicago 12, lllinois

Los Angeies Plant 11937 S. Regentview Ave., ot Downey,
Califarnia » In Canada: Birlefca-Lindberg, Ltd., Taronta

LINDBERG

heat for industry
Iy
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NEW SPRAGUE
MODEL 500
INTERFERENCE

This improved instrument is a
compact, rugged and highly
sensitive interference locator—
with the widest frequency
range of any standard avail-
able unit.

New improvements in Model
500 include: greatly increased
sensitivity, meter indications
proportional to carrier
strength, transistorized power
supply. Engineered and de-
signed for practical, easy-to-
operate field use, it is the ideal
instrument for rapid pinpoint-
ing of interference sources by
electric utility linemen and in-
dustrial trouble shooters.
Model 500 tunes across the
entire standard and FM broad-
cast, shortwave, and VHF-TV
spectrums from 540 Kc to 216
Mc. For full details send for
brochure IL-102.

)
s

SPRAGUE ELECTRIC COMPANY
35 MARSHALL ST. © NORTH ADAMS. MASS.
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Analog inputs from trainer instruments are multiplexed, converted to

binary numbers

Navy Tests Digital

THE NAvY begins tests next month
to determine if universal-type dig-
ital systems can best simulate ex-
tremely complicated jet flight con-
ditions for real-time control of
operational flight trainers.
Evaluation of UDOFT (Uni-
versal Digital Operational Flight
Trainer) will be made at the Gar-
den City, L. 1., annex of the Naval
Training Device Center, where the
system is being reassembled after
shipment from Waltham, Mass.

2,000 Logic Cards

UDOFT was built by Sylvania
under a $2 million Navy-Air Force
contract. The special-purpose com-
puter subsystem is based on orig-
inal design work by the Moore
School of Electrical Engineering at
the University of Pennsylvania,
with final design and development
by Sylvania.

The high-speed digital trainer,
using 2,400 vacuum tubes and 2,000
logic cards, is for fixed operation,
but studies have already been made
on trasistorization of UDOFT and
installation in a trailer which eould
be rotated among flight training
centers.

Navy F9F2 and Air Force F100-A
cockpits and instructor consoles are
tied in to the first UDOFT system,
but goal of the project is full ex-
ploitation of flexibility, the key
advantage which digital techniques
can claim over analog computers as
operational control elements.

Since the equations of flight can

be changed merely by changing the
computer program, the digital com-
puter has inherent flexibility in
simulating different types of air-
craft.

Engine and power system fail-
ures, fires, rough air situations and
other emergency conditions can be
created.

Possible Applications

Among potential applications of
UDOFT to be explored are super-
sonic and hypersonic vehicles,
spacecraft, commercial pilot train-
ing, and real-time control problems
outside the aviation field.

The UDOFT computer is a par-
allel-sequential, single address, bi-
nary, synchronous device. Clock
frequency is 1.2 Me (5 phases), and
the circuitry is of the dynamie type,
with low-level diode gating (pulses
of 5 volts magnitude).

The number memory operates in
parallel, but the information is pre-
sented to the arithmetic unit se-
quentially.

UDOFT incorporates two inde-
pendent, random access magnetic
core memories. Use of two mem-
ories, one exclusively for instruec-
tions and one exclusively for num-
bers, permits an extremely fast
instruction cycle since the instrue-
tion memory can be used to decode
an instruction at the same time that
the number memory presents the
operand from the preceding instrue-
tion.

Basic order time is 5 microsec-
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New system’s versatility
may show the way

to real-time control of
industrial processes

Trainer

onds with the result that a complete
addition, including memory access
times for the instruction and num-
ber words, can be accomplished in
the 5-microseconds interval. This
speed is obtained through use of
the two independent time-phased
memories of 4,096 words capacity
each.

Equations of flight are solved
every 50 milliseconds, the basic
computation cycle.

The input-output system of
UDOFT consists of four basic types
of information. There are 24 analog
inputs, each of which is obtained
from a 10-bit shaft position en-
coder. There are 64 analog outputs
that are generated from 12-bit bi-
nary numbers through a digital-to-
analog converter and multiplexer
system.

64 Discrete Inputs

In order to allow the computer to
sense the status of various cockpit
and console switches, there is a
total of 64 discrete inputs. Each
consists of one binary bit. Twenty-
four discrete outputs are also pro-
vided. They are used to actuate
various indicators on the consoles
and in the cockpit.

A card reader-punch is used for
insertion of program data, and an
electric typewriter provides a low-
speed printout facility.

With addition of a tape mechan-
ism, memory loading could be ac-
complished at a rate of a word every
5 microseconds.
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New Miniature
Film Capacitors
For Entertainment
And Commercial

Electronics

The Sprague Electric Company has
recently added new miniature Yel-
low-Jacket® Filmite “E” Capacitors
| to its complete series of film capaci-
tors. These smaller capacitors are
expected to meet the need for minia-

ture, low-cost units in transis-
torized and low-voltage electron
tube circuits. Typical applications
include compact radio receivers,
test and communication equipment,
laboratory equipment, etc.

These wrapper-protected capaci-
tors are of extended foil design.
Capacitor sections are wound from
ultra-thin, especially selected poly-
ester film and thin gage foil. Units
are protected against moisture by
an outer wrap of polyester film. End
seals are of a plastic resin which
bonds securely with the film wrap
in order to assure long service life.
This construction provides a dis-
tinct space advantage over molded
or premolded cases or wax-coated
cardboard-case tubulars of com-
parable ratings.

Yellow-Jacket Type 148P (cylin-
drical) and 149P (semi-oval) capa-
citors are recommended for use in
temperature ranges of —55 C to
+85 C at rated working voltages
of 100, 200, 400, and GO0 volts
d-c.

For complete technical data,
write for Bulletin 2063A to Tech-
nical Literature Section, Sprague
Electric Company, 35 Marshall
St., North Adams, Massachusetts
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DIFILM®
BLACK BEAUTY"
CAPACITORS

defy heat and humidity

New DIFILM Black Beauty Ca-
pacitors represent a major ad-
vance in molded tubular design.
Their outstanding performance
is the result of the use of a new
dual paper-film dielectric and
solid impregnant combination
which gives both the provenlong
life of paper capacitors and the
effective moisture resistance of
plastic film capacitors.

These small, low cost capac-
itors have very high insulation
resistance, low power factor,
moderate capacitance change
with temperature, excellent re-
trace under temperature cycling,
and superior long-term capaci-
tance stability. Maximum rated
operating temperature is 105 C
without voltage derating.

For complete specifications on
DIFILM Black Beauty Molded
Capacitors, write for Bulletin
2025 to Technical Literature
Section, Sprague Electric Co.,
35 Marshall Street, North
Adams, Massachusetts.

SPRAGUE"

THE MARK OF RELIABILITY
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Get immediate delivery from stock

from MALLORY
INDUSTRIAL

DISTRIBUTORS

When your research, short runs or main-
tenance calls for short orders of electronic
components ina hurry . . . call your Mallory
industrial distributor. He makes a specialty
of supplying electronic parts to industrial
users. He carries selected lines of Mallory
components—identical to those which you
would receive on direct factory order. He’ll
keep your schedules safe with fast delivery
from stock . . . at factory prices.

Check these Mallory lines for the electronic
components to meet your tight schedules:

e
The Mallory |

; Industrial Distributors

isted lbelow stoclul!la'llmiyI
ustrial Parts indicate

TANTALUM CAPACITORS

broadest line in the industry. 0.33 to 1300 mfd.
Sintered, solid and foil types; temperatures
—55°C to +200°C.

SELECTOR SWITCHES
Push-button, lever action, rotary, wafer,
multi-section; phenolic or ceramic insulation.

VITREOUS ENAMEL RESISTORS

complete line of wire-wounds. Fixed and ad-
justable; 5 to 200 watts, to 100,000 ohms.
Also a full line of military types.

CERAMIC DISC CAPACITORS

made by Radio Materials Company, a Mallory
Division. From 50v general purpose to 6000v
high-voltage types.

SUB-MINIATURE SNAP-ACTION SWITCHES
Milli-Switch line of precision push-buttons,
toggles and auxiliary actuators for slide or
cam action. Temperature ranges to 300°F.
Also hermetically sealed units.

HIGH-CAPACITY, HEAVY-OUTY ELECTROLYTICS
Types HC (high-capacity) and NP (non-
polarized). Plastic-case; compact, leak-proof
design; rated for high ripple currents, cool
operation; self-insulated. From 3v, 6700 mfd.
to 450v, 88 mfd.

P.R.MALLORY & CO. INC;
Distributor Division
P.O. Box 1558

P.R.MALLORY & CO. Inc.
|

Standard Radio Parts 1 Tucson, Ariz.
Newark Electronics 6 Inglewood, Calif.
California Electronics 1 6 Los Angeles, Calif.
Federated Purchaser 6 Los Angeles, Calif.
Kierulff Electronics 123 5 6 Los Angeles, Calif.
Radio Product Sales 1 2 6 Los Angeles, Calif,
Brill Electronics 6 Oakland, Calif.
Elmar Electronics 12 4 6 Oakland, Calif.
Zack Radio 123 5 6 Palo Alto, Calif.
Elwyn W. Ley 6 Paramount, Calif,
Electronic Supply 1 3 4 6 Pasadena, Calif.
Shanks & Wright 4 San Diego, Calif.
Peninsula Electronics 8 San Jose, Calif.
Denver Electronics 1 Denver, Colo.
Capitol Radio 6 Washington, D.C.
Electronic Indus. Sales 1 2 6 Washington, D.C.
Electronic Equipment 6 Miami, Fla.
Thurow Distributors 1 Tampa, Fla.
Specialty Dist. 3 Atlanta, Ga.
Allied Radio 12 6 Chicago, lI.
Chauncey’s, Inc. 4 Chicago, 1.
Newark Electronics 1 2 Chicago, 1l
Melvin Electronics 6 0Oak Park, IlI.
Bruce Electronics 3 Springfield, [I1.
Graham Electronics 1 2 3 4 6 Indianapolis, ind.
Radio Supply Wichita, Kansas

D & H Distributing 1 4 6 Baltimore, Md.
Kann-Ellert Electron. 2 Baltimore, Md.
Radio Elec. Serv. 1 5 € Baltimore, Md.
Cramer Electronics 1 2 3 4 5 ¢ Boston, Mass,
DeMambro Rad. Sup. 1 2 5 6 Boston, Mass.
Lafayette Radio 12 Boston, Mass.
Radio Shack 2 Boston, Mass.
Ferguson Electronic 1 Detroit, Mich.
Northwest Radio 12 4 5 Minneapolis, Minn.
Burstein-Applebee Kansas City, Mo.
Olive Electronics 1 5 St. Louis, Mo.
General Radio 12 6 Camden, N. J.
Eastern Radio 2 6 Clifton, N, J.
Atlas Electronics 1 Fords, N. J.
Federated Purchaser 1 6 Mountainside, N. J.
State Electronics 4 6 Whippany, N. J.
Federal Electronics 2 6 Binghamton, N. Y.
Stack Electronics 1 Binghamton, N. Y,
Radio Equipment 2 Buffalo, N. Y.
Wehle Electronics 1 6 Buffalo, N. Y.
Electronic Center 6 New York, N. Y,
Harrison Radio 123 45 6 NewvYork,N.Y,
Harvey Radio 12 6 New York, N. Y,
Hudson Radio 12 6 New York, N. Y,
Lafayette Radio 123 6 New York, N. Y,
Terminal Electronics 1 2 6 New York, N. Y,
Higgins & Sheer Elec. 2 Poughkeepsie, N.Y,
Morris Electronics 6 Syracuse, N.Y.
Valley Indus. Elect. 2 Utica, N. Y.
United Radio 1 3 4 Cincinnati, Ohio
Pioneer Electronics 1 6 Cleveland, Ohio
Thompson Radio 4 Columbus, Ohio
Whitehead Radio 3 Columbus, Ohio
Allied Supply 1 345 Dayton, Ohio
Servex Electronics 4 Marion, Ohio
Engineering Supply 1 Tulsa, Okla.
Television Paris 3 4 New Brighton, Pa,
Cameradio Co. 5 Pittsburgh, Pa.
Radio Parts 1 6 Pittsburgh, Pa.
Almo Radio 6 Philadelphia, Pa,
Radio Elec. Serv. 2 6 Philadelphia, Pa,
Geo. D, Barbey Co, 6 Reading, Pa,
Engineering Supply 1 4 6 Dallas, Texas
Harrison Equip. 1 Houston, Texas
Lenert Co. 1 Houston, Texas
Radio Parts 3 Milwaukee, Wis,
Canadian Elec. Sup. 1 Montreal, Que,
Alpha Aracon Radio 1 Toronto, Ont.
Electro Sonic Sup. 1 Toronto, Ont.
Wholesale Radio 1 Toronto, Ont,
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Two Tiny Tantalums!

Smallest Ever Made s

a"

NEW SIZE TK
(On head of pin, magnified 15 times)
060" x 150"

NEW SIZE HK

(On head of pin, magnified 15 times)
»
075" x 150"

' T

OHMITE

) .
Tan-O-Mite® Tamtalunmg Wire Capacitors

h

NOW 13
CASE SIZES
Now you can scale down your circuits still further. These new Ohmite IN ALL
tantalum wire capacitors are the smallest of their type ever produced. (Shown Actual Size)‘
And, like all Ohmite tantalum capacitors, they must pass severe per-
formance tests in Ohmite’s laboratory under conditions similar to
official ASESA qualifications.

Ohmite Series TW tantalum wire capacitors provide amazingly high
capacitance for their size. Compared to aluminum electrolytics, they
offer smaller size, longer shelf life, better electrical stability, and
superior performance under tempecrature extremes. The anode is
specially processed tantalum wire; the cathode is a silver case which
also contains the electrolyte. Operating range is —55°C to +85°C.
Power factor less than 5097. DC leakage current is less than .09
ua/mfd/v for units of 0.5 mfd and up; less than 0.4 for units under
0.5 mfd. Capacitances from .0l to 80 mfds; voltage ratings to 150.
Many stock sizes are available as well as made-to-order units. Wrire
SJor Bulletin 148.

OHMITE MANUFACTURING COMPANY NEW

3610 Howard Street, Skokie, lllinois SINGLE-END
TERMINATION
Available on
all Series TW
Capacitors
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Gertsch CRT-3 Submaniature Coaxial RatioTran®
— ONLY 22" IN DIAMETER
— ACCURATE TO 0.001%

—QUALIFIED TO MIL SPECS

T hese units are now in service
wn several major missile systems

EXCELLENT PERFORMANCE. This Gertsch AC SHOCK............ essssssssss MIL-:S-901B (5 foot
voltage divider, has inherent characteristics of T drop, 400-1b. hammer)
high input impedance, low effective output im- OPERATING:. . . .... Ceeeriaees MIL-STD-167, Type L
pedance, and very low phase shift. Input voltage: NON-OPERATING:. ............ MIL-E-4970, Proc. III
0.35 f (f in cps) or 140-volt max at 400 cps. SALTSPRAY:. ......overanenan. MIL-E-5272A
Frequency range: 50 to 10,000 cps. Unit is age- DRIPPROOF:. . ....ovvvvnnnns. MIL-STD-108
less, requiring no calibration tests. Performance FUNGUS: . .....ovvrrnn e MIL-E-5272
approaches that of the ideal divider. HUMIDITY: . oo o eeeervnnnnnnns MIL-STD-202A

HIGH TEMP.
MANY TYPES. Subminiature RatioTrans are OPERATING: . . ..... 0000000000 +52°C
available with 4-place, 5-, and 6-place resolution, NON-OPERATING:......0000... +71°C
and in a wide variety of decade arrangements. LOW TEMP.
Available either servo mount or flange mount. OPERATING:. . ....... eeveee..—18°C
Complete data sent on request. Bulletin CRT-3. NON-OPERATING:. .ccv0v0er...—54°C
Or contact your Gertsch representative. DIELECTRIC

sTRENGTH:..0..'.'l...'.....goovRMs'socps

= lertsch =

GERTSCH PRODUCTS, INC. 3211 8. La Cienega Bivd., Los Angeles 16, Calif. » UPton 0-2761 « VErmont 9-2201
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Radar map of Dallas made by recently-declassified surveillance radar.

Lower center:
downtown Dallas, marked by radar shadows from skyscrapers. Shadows here and from
bridges crossing Trinity River help determine height of these objects

Radar Makes All-Weather Air Maps

‘Unique switching device’ allows single radar

to look alternately from either side of plane

DALLAS—Details on a side-looking
radar system that produces all-
weather aerial mapping from either
side of an aircraft have just been
released here by Texas Instruments’
Apparatus division.

Designated AN/APQ-55, the sys-
tem consists of a transmitter, re-
ceiver and two 8- or 12-ft antennas.
What the company describes as a
“unique switching device” allows
the single radar to look alternately
from either side of the aircraft
through the side-looking, back-to-
back antennas.

The system is designed to record
strips of terrain either 3 or 6 miles
wide from an aircraft flving be-
tween 200 to 800 knots, and at 1,000
to 5,000 ft altitude.

Modifications, the firm reports,
will enable the mapping of 10- or
20-mile widths, at ground speeds up
to 2,200 knots.

The system was developed and
test flown in 16 months starting in
1955. Since then, it has been flown
by the Air Force, Signal Corps and
Coast Guard, but details have been
tied up in security.

The system gives near-photo-
graphic, up-to-the-minute informa-
tion on moving targets, as well as
pinpointing stationary targets. It

ELECTRONICS - APRIL 15, 1960

furnishes day or night surveillance,
and rain or fog causes “little or no
degradation of the final pictures,”
according to the company.

Radar returns are displayed as a
single modulated trace on a cathode
ray tube and recorded on film. A
film-pulling mechanism carries the
film past the trace on the tube face
proportional to ground speed and
altitude, producing a continuous,
high-resolution film strip.

A microwave data link, developed
also by TI, can transmit directly
from the radar receiver and feed
data back to a film recorder and
processor at a remote combat post.

Perspective of distance is ad-
justed electronically so that items
at the edge of the photo are of the
same scale as those at the center.
The system scans a constant ground
area independent of altitude and
can cover a wide area at a low alti-
tude, recording in fine detail with
no perspective distortion.

Shadows of targets establish the
heights of buildings, and so forth.
A stabilizing system corrects yaw.

The company reports that a
“more sophisticated system, with
greatly extended range, is now in
development and . . . undergoing
flight tests.”

CARBIDES

for modern
industry

A wealth of experience in high tempera-
ture technology, symbolized by the
NORTON FIREBIRD, has created carbides in
commercial quantities for a wide range of
industrial uses.

In CHEMICAL PROCESSING, carbides of
silicon, zirconium, and titanium are ideal
source materials for many processes in-
cluding chlorination. Boron carbide is a
starting point for high energy fuels . . .
The METAL INDUSTRY uses silicon carbide
extensively as an additive in steel and
grey iron production — other carbides as
additives for nuclear steels and super al-
loys . . . Manufacturers of ELECTRONIC
components utilize the high temperature
semi-conductor characteristics of silicon
carbide and other carbides.

NORTON carbides are finding ever ine
creasing use as shapes and as coatings re-
sistant to unusual conditions of abrasion,
erosion, and corrosion at elevated tem-
peratures,

Why not investigate these versatile
products for your needs? Write NORTON
CoypaNY, Electro-
Chemical Division,
683 New Bond St.,
Worcester 6, Mass.

Send for booklet
on carbides and
other Norton
Electro-Chemicals,

ELECTRO-CHEMICALS

GIFTS OF THE FIREBIRD: compounds of silicon
zirconium ¢ boron ¢ aluminum s magnesium
titanium ¢ chromium « including many borides
carbides « nitrides + oxides

75 Years of..,
Making better products...
to make your products better
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NEW DELCO
50-AMP

TRANSISTORS

HIGHER CURRENT THAN EVER BEFORE FOR MILITARY AND COMMERCIAL USE

2N1518 | 2N1519 | 2N1520 | 2N1521 | 2N1522 | 2N1523 A new family of high current transis.
tors featuring the 50-ampere 2N1522

and 2N1523. Two 25- and two 35-

Maximum Collector Current (Amps.)| 25 25 35 35 50 50 P R (EUI) G (0 L, L0
thoroughly tested and completely re-
Maximum Collector to Base Volts, 50 80 50 80 50 80 liable. Available in production quanti-

ties. Call or write your nearest Delco
Radio sales office for full product in-

Minimum Open Base Volts - ey o
(1-Amp. Sweep Method) 49 60 40 60 40 60 formation and applications assistance.

Maximum Saturation Volts at
Maximum Collector Current 0.7 0.7 0.6 0.6 0.5 0.5 D E L‘ O
Gain at Ic at 15 Amps. 15-40 15-40 17-35 17-35| 22-45| 22-45 D I O

Minimum Gain at Maximum
Collector Current 12 12 12 12 12 12 Y ELIABILITY

Emitter Open, Max Ico 4ma

» i b \~
Thermal Resistance Junction 0.8 0.8 0.8 0.8 0.8 0.8

to Mounting Base (°C/Watt) Division of General Motors

Kokomo, Indiana

Characteristics at 25°C  Maximum Junction Temperature 95°C

Newark, New Jersey Chicago, Illinois Santa Monica, California Detroit, Michigan
1180 Raymond Boutevard 5750 West 51st Street 726 Santa Monica Boulevard 57 Harper Avenue
Tel: Mitchell 2-6165 Tel: Portsmouth 7-3500 Tel: Exbrook 3-1465 Tel: TRinity 3-6560
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IN TOUCH WITH NEW HORIZONS

Another achievement of IBM Applied Scientists:
computer program for distillation tower design

Making hard realities out of ideas is a task of the IBM Applied Scientist.
Through unique and creative applications of data processing, he is
changing the worlds of science, industry and business.

One team of Applied Scientists worked closely with IBM customers to
develop a new, far more efficient method of designing distillation
towers. They created a program for computer analysis of towers with
any number of feed and side streams.

Other teams are investigating computer techniques for mathematicaf
physics, machine tool programming, taxonomy, advanced forecasting
methods, and information retrieval. The variety of projects is unlimited.

You too may make a vital contribution to this challenging profession.
There are openings in many cities for men and women with advanced
degrees in engineering, mathematics, or a physical science; or with a
degree in one of these areas plus a Master’s degree in business admin-
istration or experience in computer programming.

For a confidential interview at your convenience, contact any IBM
Branch Office or one of these Regional Managers of Applied Science:

L. M. Fulton R. W. De Sio L. C. Hubbard

IBM Corporation IBM Corporation IBM Corporation
425 Park Avenue 618 S. Michigan Ave. 3424 Wilshire BId.
New York 22, N. Y.  Chicago 5, Il Los Angeles 5, Cal.

DATA PROCESSING DIVISION IBM
®
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Type FRA2

% BANDWIDTHS: 2, 25, and 125 cps
% 3 microvolts to 400 volts
% O to 16 ke

% SIMPLIFIED AND STABLE INITIAL ADJUSTMENT
AND BALANCING

MODULATION ANALYSIS

A new, improved Wave Analyzer with outstanding features:

e Spurious responses and harmonics are suppressed by 80 dB

e 1500 cps output available for a recorder (provisions for
mechanical coupling as well)

e Type FRA2T, a special design with built-in Tone Generator
(0 to 16 kc), simplifies selective measurement of frequency
responses and recording of intermodulation phenomena,
Remote control of output.

ACCURACY: 0.5 dB MAIN DIAL: O to 16 kc, accurate within

HUM: Below 5 uvolts 1% + 1 cps

NOISE: Below 2 uvolts INCREMENTAL DIAL: O to + 60 cps,
direct reading

WRITE FOR COMPLETE INFORMATION

Radiometer, a leading Scandinavian instrument manufacturer with a
world wide service organization, offers a line of 50 different instry.
ments such as:

AF-OSCILLATORS

R-L-C BRIDGES
STANDARD-SIGNAL GENERATORS
VACUUM-TUBE VOLTMETERS
ELECTROCHEMICAL INSTRUMENTS

DIOMETER

72 EMDRUPVE), COPENHAGEN NV, DENMARK

Representatives:

United States; WELWYN INT. INC,
3355 Edgecliff Terrace London

>

Canada: BACH-SIMPSQN LTD,.

sessscnensannsnas un

Cleveland 11, Ohio Ontarig

MEETINGS AHEAD

Apr. 18-19: Automatic Techniques,
Annual Conf., ASME, IRE, AIEE,
Cleveland-Sheraton Hotel, Cleve-
land.

Apr. 19-21: Active Networks & Feed-
back Systems, International Sym-
posium, Department of Defense Re-
search Agencies, IRE, Engineering
Societies Bldg., N. Y. C.

Apr. 20: Quality Control Clinic, ASQC,
Univ. of Rochester, Rochester, N. Y.

Apr. 20-22: Medical Electronics, Na-
tional Conf., PGME of IRE, Sham-
rock-Hilton Hotel, Houston, Tex.

Apr. 20-22: Southwestern IRE Conf.
& Electronics Show, SWIRECO,
Shamrock-Hilton Hotel, Houston,
Tex.

Apr. 26-28: Airlines Electronic Main-
tenance Meeting, Aeronautical Ra-
dio, Inc., Hollywood Roosevelt, Los
Angeles.

Apr. 30: Sferics and Thunderstorm
Electricity, @ Amer. Geophysical
Union, Amer. Meteorological Soci-
ety & U. S. Nat. Comm. of URSI,
National Science Foundation, Wash.,
D.C

May 1-5: Electrochemical Society, An-
nual, LaSalle Hotel, Chicago.

May 2-4: National Aeronautical Elec-
tronics  Conference, Electronics
Probes the Universe, NAECON,
IRE, Biltmore and Miami-Pick
Hotels, Dayton, O.

May 2-5: National Academy of Sci-
ences, U. S. Nat. Comm. of URSI,
IRE, Sheraton-Park Hotel, Wash.,
D.C.

May 3-5: Western Joint Computer
Conf., Jack Tar Hotel, San Fran-
cisco, Calif.

May 3-5: Electromagnetic Relays, Na-
tional Conf., NARM, Student Union
Bldg., Oklahoma State Univ., Still-
water, Okla.

Aug. 23-26: Western Electronic Show
and Convention, WESCON, Memo-
rial Sports Arena, Los Angeles.

Oct. 10-12: National Electronics Conf.,
Hotel Sherman, Chicago.

There’s more news in ON the
MARKET, PLANTS and PEO-
PLE and other departments be-
ginning on p 92.

52 CIRCLE 52 ON READER SERVICE CARD

APRIL 15, 1960 - ELECTRONICS



~ WHAT

 HAS

THE

7182
ﬁ\lBAND'MAGNETRDN

COMMON
WITH
THIS
CAT?

A good question! According to legend, a cat has nine lives —some-
thing that has yet to be proved. The 7182, on the other hand, hasa

proved life 8 tol0timesgreater thananysimilar S-Band magnetron.

The 7182 retains its remarkable stability and reliability during
a life of 10,000 hours, and is one of a series of magnetrons now in
production providing peak powers of 5 MW. These magnetrons
operate at voltages and current densities usually associated with

magnetrons rated at a fraction of the power output.

A parallel development in L-Band ensures that attainments in
this field equal the phenomenal successes already achieved with

S-Band magnetrons.

'ENGLISH ELECTRIC

Agents throughout the World

ENGLISH ELECTRIC VALVE C0. LTD. e e e

ELECTRONICS -« APRIL 15, 1960 CIRCLE 53 ON READER SERVICE CARD

53



LOWER SIDEBAND

1.75 Mc CRYSTAL FILTER
UPPER/LOWER SINGLE
SIDEBAND

Passband width . . , .. ..2.7 Kc
Carrier rejection . . ... . 55db
Maximum ripple , . . . . + 05db
Maximum insertion loss . . .3 db
Impedance (in/out) . . 50/50 chms
Size .......... 85cuin

This single sideband crystal
filter represents one of many
varieties of crystal filters now
in production or under devel-
opment at HUGHES.
HUGHES has the highly
skilled personnel, the ‘“know-
how,”” and the production
facilities to fill your every
crystal filter need—in any
quantity—and with on-time
delivery!
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TIGHTEN YOUR “SPECS” WITH
HUGHES CRYSTAL FILTERS

Your difficult filtering problems solved with high-performance,

precision crystal filters custom-designed and produced for you!

Do you face tough filtering problems in: Single
Sideband, Doppler Systems, Missile Guidance,
Radio Communications, Radar and Navigation,
Spectrum Analyzers, Carrier and Multiplexing,
Frequency Shift, High Selectivity Amplifiers?

Check these advantages of Hughes precision
crystal filters: Small size, light weight, low insertion
loss, low passband ripple, high frequency filtering,
precise selectivity, wide temperature stability, high
reliability, rugged resistance to shock/vibration,
quick delivery in quantity.

Experienced Hughes Application Engineers are available to work
with you on your filtering problems. For additional information on
crystal filters with center frequencies of 30 kc to 52 mc, and frac-
tional bandwidths of 0.01%-6.0%, call your nearest Hughes Semi-
conductor Office or Representative listed below. Or, write:
HUGHES Industrial Systems Division, International Airport
Station, Los Angeles 45, California.

For export information, write HUGHES International, Culver City,
California.
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SALES OFFICES: HUGHES OFFICES —
California—Palo Alto, DAvenport 6-7780- Colorado
—Denver, SUnset 9-0549 - Illinois—Chicago,
NAtional 2-0283 - Massachusetts—Boston, WElls
3-4824 . Michigan—Detroit, UNiversity 3-6700
Minnesota—Minneapolis, WEst 9-0461 - New
Jersey—Newark, MArket 3-3520 « New York—
Garden City, Ploneer 1-4620, Syracuse, GRanite
1-0163 . Ohio—Cincinnati, ELmhurst 1-5665, 6, 7
Pennsylvania — Philadelphia, MOhawk' 4-8365, 6
Texas—Dallas, LAkeside 1-4111
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S.S. LEE ASSOCIATES: Alabama—Hunts-
ville, JEfferson 6-0631 - Florida—Orlando, CHerry
1.4445 - Maryland, Lutherville, VAlley 3-3434,
Wheaton, LOckwood 5-3066 + North Carolina—
Winston-Salem, STate 8-0431

EARL S. CONDON COMPANY: California—
Los Angeles, DUnkirk 1-3951, San Diego, ACademy
2-55693

Creating a new world with ELECTRONICS

HUGHES AIRCRAFT COMPANY

INDUSTRIAL SYSTEMS DIVISION
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We Can Make Alumina Ceramic Parts in
Sizes from Micromodules to Nose Cones

You are looking at the largest
high alumina Isostatically formed
ceramic part in the world. It is
1254” outside diameter at the base
and stands 40”7 high. This nose cone
is the result of Coors research and
development work.

In my right hand you can just see
one of the tiny micromodule wafers
(.310” square x .010” thick) from
our current production. Coors is
producing wafers of this type to
different designs in constantly in-
creasing quantities. We also supply
these wafers with metalized and

plated patterns as required.

Coors employs many different
ceramic forming techniques —in-
cluding the unique Isostatic Proc-
ess, dry pressing, extrusion, casting,
jiggering and ram pressing. Thus,
depending upon the type of part
that must be formed, we select the
manufacturing process best suited
to make it most economically.

If you need high strength alum-
ina ceramic parts—large, miniature
or in between, get in touch with us
here in Golden or call the Coors
regional sales manager nearest you.

REGIONAL SALES MANAGERS
West Coast....counvviviinnn William S. Smith, Jr,
EM 6-8129—-Redwood City, Calif.

Midwest......covveiierissiosnenJohn E. Marozeck
FR 2-7100—Chicago, 111,

Central ........ovevivisernssisrniosonnncnenon DONald Dobbins
GL 4-9638—Canton, Ohio

East Coast.......coenn. e John J. McManus

MA 7-3996—Brooklyn, N. Y.
New England.....................Warren G. McDonald
FR 4-0663—Schenectady, N. Y.
SOUIRWESL.iseisinrsnraseeessissisiainninnns Kenneth R. Lundy
7-5716—Dallas, Texas
SOUIRWESL v.evresommmmsemsarenees e William - H. Ramsey
UN 4-6369—Houston, Texas

Cools

COORS PORCELAIN
COMPANY

600 Ninth Street, Golden, Colorado




A WIDE VARIETY OF BORES AND STACK HEIGHTS, widths and diameters

available from existing laminations. Below are some examples. Let us know your needs.

f ol BAn pfsa r.t.?.s,,' ‘8 1
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CLIFTON PRECISION PRODUCTS CO., INC. Clifton Heights, Pa.

Home Sales Office: 9014 West Chester Pike, Upper Darby, Pa. TWX Flanders, Pa. 1122 ‘ —or our Representatives.
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THE FRONT COVER—Sixty-foot antenna with spe-
cially-designed feed is being used to track the Tiros
meteorological satellite

Feed mounting assembly has six fiber
glass spars double-mounted at three points

Tracking Radar for
Tiros Weather Satellite

Circularly-polarized, high-gain antenna uses specially designed feed to lock

onto satellites. Rotating lens provides conical scanning

By HAROLD E. O’KELLEY, Director, RF Division, Radiation, Inc., Melbourne, Florida

AUTOMATIC TRACKING of Tiros meteorological satel-
lites requires a high-speed antenna with gain, acqui-
gition ability and wide bandwidths for handling large
quantities of telemetry data over long distances.

On the 5,000-mile Atlantic missile range, polar-
ization characteristics of a missile’s carrier signal
change rapidly as flight path changes and distance
increases. Also, blind spots in telemetry coverage
occur at various locations when the missile grazes the
horizon. To solve both these problems and still main-
tain good data recovery over the entire range, an
auto-track feed has been developed for the TLM-18
high-gain, circularly polarized antenna.

~<—CIRCLE 56 ON READER SERVICE CARD

The new antenna system can lock on its target and
track without manual assistance, using the satellite’s
carrier wave signal. Data readout on the 216- to
260-Mc telemetry band and monitoring at 108 Mc
is a primary function of the system. Polarization
selection is possible from a remote control console,
with polarization diversity combining included. Six-
teen data outputs are thereby made available for
telemetry.

CIRCULAR POLARIZATION—Even if a missile or
satellite is equipped with a so-called circular polarized
radiator, signals received by a tracking station may
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PROJECT TIROS

The antenna described in this article is one of several systems
for tracking meteorological satellites—satellites that are
being launched from Cape Canaveral this year under NASA’s
Project Tiros. Tiros | was put into orbit on April 1. Data is
received directly or by readout of recorded tape from the
payload, which is 40 inches in diameter and weighs 270 Ibs.
The payload carries two tv cameras. Tiros Il and later satel-
lites will carry two sets of radiation detectors

Data will be transmitted on command as the satellite
comes into view of ground stations. Each time the satellite
is interrogated, it is preset to take more pictures during the
next orbit. If the satellite is taking pictures while in view
of the antenna, the pictures may be transmitted directly
and the magnetic tape sequence bypassed. Later Tiros
satellites are expected to be stabilized so the tv cameras
will always look at the earth and its cloud coverage

not be circularly polarized, but may vary from cir-
cular right, through linear, to circular left sense.
This is often caused by the signal grazing the hori-
zon and being changed by its proximity to the ground.
A single terminal circularly polarized antenna will
reject circular polarization opposite to that for which
it is designed—a right-hand helix will reject a
left-hand signal to the extent of 40-50 db.

To prevent polarization modulation to the extent
that the antenna output signals are below receiver
threshold for too long a period, causing loss of target,
polarization diversity was desired. The antenna has
output terminals so that either linear or circular
polarization is available. These terminals are then
utilized for a polarization diversity system, and in-
formation is made available for automatic tracking
by modulating the target’s carrier signal.

The method used to produce circular polarization
is to orient two equal linear components at right
angles to each other and introduce 90 degrees of
phase shift between them. Two orthogonal probes,
mounted in the skin of a waveguide, excite the cir-
cular waveguide cavity to generate two TE,, modes.
Horizontal and vertical wave components are sepa-
rately derived by this arrangement. The basic feed
structure is shown in Fig. 1 and the telemetry feed is
shown in Fig. 2.

CONICAL SCANNING—A unique method of pro-
ducing a conically scanning main beam is employed.
Conventional methods use eccentric rotation of all or
part of the antenna to deflect the beam off center.
The auto-track feed employs instead a hemispheric
dielectric lens spinning at 600 rpm in front of a
section of circular waveguide mounted in an assembly
five feet in diameter. It is supported at the parabola’s
focal point by six fiber glass spars transparent to
radio waves of the telemetry frequency.

For the basic TLM-18 antenna conversion, the
amount of phase center displacement necessary was
11.4 inches, arrived at by calculating the theoretical
pattern of the antenna to produce 1 db of crossover.
By overlapping two patterns, in conjunction with
beam offset, the peak-to-peak conical scan was 3.3

degrees, same as the necessary phase tilt angle. The
secondary phase front had to be properly tilted by
moving the phase center of the primary illuminator
away from the focal point of the paraboloid.

The mechanical problems created by trying to
nutate a heavy 260-Mc feed 11.4 inches about a fixed
point led to a method of electrically rotating the
phase source. To accomplish this, a phase shift device
was developed for the Fresnel zone of the primary
illuminator, with the hemispherical tapered dielectric
prism designed to serve as the phase shifter. Spin-
ning at 600 rpm, it is dynamically balanced for vibra-
tion-free operation. Overall beamwidth is eight de-
grees and target region is scanned at 10 cps.

PRISM DESIGN—Prism configuration was deter-
mined by studies of a 1/12 scale model consisting of
concentric dielectric hemispheres of 5, 43 and 4 inches
diameter respectively. Circular metallic loading ele-
ments were placed on each side of the three hemi-
spheres except the outer surface. The dielectric con-
stant was tapered across the hemisphere from a value
of one on the thin side to six on the thick side. The
prism exhibits similar phase shift characteristics
for both polarizations to maintain equal conical scan
crossover levels. A full scale mockup with 10.5-inch
disks on fiber glass hemispheres proved conformance
to criteria gathered from the model studies.

The actual lens was constructed with metal disks
inserted in Echofoam to delay the wavefront on one
side of the lens sufficiently to create a scanning half-
cone angle of 1.5 degrees. The dielectric constant of
Echofoam provides a converging beam from the lens
to increase antenna efficiency. The lens is located at
the front of the feed assembly at the waveguide en-
trance. On the back plate of the waveguide are
mounted the prism drive motor, preamplifier, hybrid
ring and wiring.

Typical secondary patterns of the telemetry feed
made with the 1/12 scale model at 3,120 Mec, which
represents 260 Mc on the full scale antenna, are
shown in Fig. 3.

AUTOMATIC TRACKING—The system obtains
automatic tracking information through position am-
plitude modulation of the target’s carrier signal. This

Table I—Antenna Characteristics

Reflector diameter 60 feet
Frequency 106-110 Mc
216-260 Mc
22 db min (108 Mc)
28 db min (216-260 Mc)
Horizontal, vertical, right circular,
left circular; available both fre-
quency ranges and remotely
selected 216-260 Mc¢
Circularity-axial ratio 1.26 or less
Scan frequency 10 cps
Beam width, 3 db points  10.5 deg (108 Mc¢)

4.6 deg (216-260 Mc)
Scanned Cone, 3 db points 12 deg (108 Mc)

6 deg (216-260 Mc)
Side lobes 18 db

Gain above isotropic

Polarization
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provides satellite location and an error signal for
giving off-track angles of properly referenced phase
to drive the antenna pointing servo motors. These
controlling servos obtain this information from the
rotating lens which conically scans the antenna pat-
tern’s main lobe. Main lobe scanning provides a
linearly increasing error signal for increasing angles
from the crossover axis. Gain at the crossover point
is high, with crossover level of 1 db from main lobe
maximum quite adequate for the servo system.

Inside the tracking error zone (one degree on each
side of the crossover axis) E- and H-plane beam-
widths are kept similar to prevent higher harmonic
content in the error signal from getting past the error
filter and appearing in the data channel. Studies
with the 1/12 scale model indicated that a five-foot
diameter horn ring would form a proper ground
plane to provide termination of the electrical field
around the waveguide mouth. This horn ring pro-
duces equal E- and H-plane beamwidths. Proper
waveguide dimension in terms of cutoff frequency
was found to be 35.6 inches diameter.

The lens, rotating at 600 rpm, supplies a 10-cps
error signal whenever the antenna is off target. A
comparison is made between the 10-cps signal created
by scanning the target, and a pair of signals of the
same frequency but in quadrature with each other
created by a reference generator attached to the
rear of the lens shaft. Magnitude and phase of the
target signal are compared to these reference signals
in a demodulator to produce two independent d-c
voltages, one for azimuth control and one for eleva-
tion control. Polarity and magnitude of these volt-
ages are such that the correct torques are developed
for returning the antenna to the target.

DATA FLOW—System data flow is indicated in
Fig. 4. The signal received by the antenna is divided
by the hybrid into two preamplifier channels. The
i-f amplifiers in the tracking loops have high agc
gain so that amplitude variations due to signal fad-
ing do not cause significant variation in the track-
ing error. This i-f amplifier detected output will not
vary more than 3 db when there is a 60-db variation
in input signal, when constant modulation index is
used. The phase demodulator synchronously detects
the azimuth and elevation error signals, using the
scan reference voltages for comparison. When the
system is in the automatic track mode, secant cor-
rection is employed in the azimuth servo control loop,
since error signal sensitivity varies directly as the
cosine of the elevation angle.

To improve response characteristics of the power
drive equipment, an inner loop feedback (shown as
tachometer feedback) is used.

Figure 4 shows only a single servo channel. Both
servo systems are identical, except for secant cor-
rection on the azimuth channel. A type I system, the
servo drive-motor has a transfer function represent-
ing a single integration.

Torque limiting is provided by a voltage derived
from motor armature current, and prevents the sys-
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FIG. 1—Cross-section of basic feed structure shows telemetry feed
as waveguide cavity excited by two orthogonal probes
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FIG. 3—Typical telemetry feed secondary patterns show crossover
depth of 1 db, maximum side lobes approximately 19 db down
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tem from requiring excessive motor torques.

TRACKING CAPABILITY—Tests with the Bomarc
missile caused the antenna to accelerate at 4 de-
grees/sec’ up to maximum velocity of 8 degrees/
second. Off-track error of the system is directly pro-
portional to angular velocity of the target, and quite
small with slow moving objects. In satellite tracking,
it will have an error of no more than 0.03 degree
with a satellite subtending an arc of 1 degree/second.

This system is able to track signals well below the
level required for suitably recording data, 0.4 micro-
volt at preamplifier input across 50 ohms or lower.
This is possible due to the very small bandwidth re-
quired for the tracking portion of antenna. The
TLM-18 installation at Hilo, Hawaii, similarly de-
signed for 108-Mc operation, manually followed the
Pioneer flight to its limit of 71,000 miles.

ANTENNA STRUCTURE—Basic antenna structure
consists of a 60-foot parabolic reflector mounted on
a cylindrical tower section so as to permit continuous
motion in azimuth over 360 degrees with no stops or
resetting required. Motion in elevation is slightly
more than 90 degrees with appropriate limit switches,
fail-safe brakes, and other safeguards to prevent
travel into mechanical stops.

The reflector is driven in azimuth and elevation by

10-horsepower motors, controlled by the servo system
which acts on tracking position information from the
error signals. Received r-f signals are used to guide
the antenna and supply telemetered data.

Manual positioning on both axes is accomplished
by two-speed (1:1) and (36:1) synchros. Synchro
control transformers connected to position control
shafts are driven by follow-up servos when the an-
tenna is moved by slew controls or automatic track-
ing. This keeps the synchros up with the movement
to prevent violent antenna slew when the mode switch
is placed on the manual position. When the slew
controls are taken out of detented zero position, the
follow-up servos start automatically, and the posi-
tion control knobs are disengaged by instrument-type
ciutches.

One revolution of the position control knob results
in 1 degree of antenna movement. Synchros con-
trolled by these knobs are thus used for fine position-
ing, whereas slew controls are used for fast manual
antenna positioning (up to 6 degrees/sec.)

While in the manual mode, antcnna velocity is
indicated in degrees on a calibrated dial. When a
target comes within the antenna acquisition cone,
the angle between target and boresight is indicated
in degrees. Thus, for manual track, the operator
adjusts the slew controls to keep azimuth and eleva-
tion error signals at zero.
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FIG. 4—Antenna system diagram shows how ozimuth and elevation error voltages are used to torque antenna back to target
position, Telemetry data can be received by two receivers attached to multicoupler outputs
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FIG. 1—Error correction mechanism of inverter is shown

—

FIG. 2—Accuracy of frequency is dependent upon tuning fork

Linear Circuits Regulate

Solid-State Inverter

Transistorized d-c to a-c inverter uses linear circuits to obtain precise

voltage regulation of output. Total harmonic distortion of 50-watt unit is

1 percent and 400-cps output is regulated to 0.2 percent. Tuning fork

oscillator gives frequency accurate to 0.01 percent

By ROGER WILEMAN, FEiectronics Engineer, Packard-Bell Electronies Corp., Los Angeles, Calif.

ELATIVELY HIGH conversion ef-
ficiencies have been obtained

by using transistors as saturating
switching elements in d-¢c and a-c
inverters. However, inverters of
this type are severely limited with
respect to distortion of the output
waveform and accurate true rms
regulation. If low distortion and
precise voltage regulation are to be
achieved with a transistor inverter,
linear circuit techniques must be
used, as the same properties which
make a transistor efficient as a
switch also contribute to its effi-
ciency as a nonsaturating amplifier.
The requirements of low distor-
tion and precise regulation have led
to the development of a transistor
static inverter using linear circuits
having unique capabilities. A 50-
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watt unit capable of delivering a
115 volt rms 400 cps output regu-
lated = 0.2 percent is described
here. Total harmonic distortion of
this inverter is typically 1.0 per-
cent. Output frequency of the in-
verter can be changed within the
limit of 360 and 440 cps by means
of plug-in tuning forks. Depending
upon the type of tuning fork used,
frequency accuracies up to 0.01 per-
cent are obtainable.

Operation

Figure 1 is a block diagram of the
inverter. The reference frequency
generated in the tuning fork oscil-
lator is coupled to the variable gain
amplifier and then to the 500-cps
low pass filter for complete removal
of harmonics. Output of the filter

is amplified to 50 watts and
transformed to the output voltage
of 115 volts. A precision ratio
transformer divides down and iso-
lates the a-c output voltage. The
peak voltage from the secondary of
the ratio transformer is detected
and subsequently compared with a
stable d-c voltage reference in a
differential amplifier. The differen-
tial amplifier feeds an error voltage
to a two stage d-c amplifier. Out-
put of the d-c amplifier varies the
output of the variable gain ampli-
fier in inverse relationship to out-
put voltage variations.

In this manner, regulation of the
output against line and load varia-
tions is achieved.

Figure 2 is a schematic of the
tuning fork oscillator. Essentially
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it consists of a two stage amplifier,
the output of which is regenera-
tively coupled to the input through
the tuning fork. The tuning fork
acts as a frequency-selective net-
work having a Q of 10,000 or more.
A common problem encountered in
the application of such an oscillator
is the long build-up time after turn-
on. In the circuit shown this prob-
lem is circumvented by making the
open loop gain of the two stage am-
plifier high, such that the voltage
build-up rate is high, saturating
Q: soon after turn on. When satura-
tion occurs, further build up ceases,
as the fork drive voltage from the
collector of @, remains constant at
a peak-to-peak value determined
largely by Zener diode D,. The volt-
age determined by D, is purposely
made small to further cause early
saturation of Q.. In this manner
build-up-to-stabilization times of 3
to 4 seconds have been achieved. As
a means of keeping the oscillator
output reasonably constant, D, is
incorporated to regulate the supply
voltage. The output taken from
the collector of Q, is essentially
sinusoidal due to the good harmonic
rejection of the tuning fork.

Variable Gain Amplifier

The signal from the oscillator is
applied to a 3N34 tetrode transistor
through emitter follower @, of Fig.
3. The 3N34 and 3N35 tetrode
transistors have several unique
properties which allow their use as
variable gain devices. If cross base
current is applied to these transis-
tors, a crosswise drift velocity is
imparted to the minority carriers
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FIG. 3—Tetrode tronsistor is used as variable gain device

Photo at left shows packaging method employed

in the base region. The net effect
of the crosswise drift is a removal
of some of the carriers from the
active base region and hence a de-
crease in base transport efficiency.
Consequently, there is a significant
reduction in k,,, the common-emit-
ter current gain.

The limits to which the reduction
in k,, can be applied are determined
by the necessity for maintaining
the operating point of transistor
Q. within a given region. It is for
this reason that the emitter resis-
tor of this stage, R,, is made very
large. With the circuit shown in
Fig. 3, it is possible to obtain gain
variations of up to ten to one, main-
taining less than 10 percent har-
monic distortion at 1-volt output.

An error current from the d-c
amplifier is applied to base two of
Q. causing the a-c voltage gain of
the stage to vary with the magni-
tude of the error current. The a-c
output of Q, is then coupled into a
500-cps low-pass filter through emit-
ter follower Q,. Output of this filter
is a sine wave at the reference fre-
quency with less than 0.1-percent
distortion. Potentiometer R, ad-
justs loop gain to compensate for
variations in the nominal voltage
gain and phase shift of the various
stages in the inverter. When the
loop gain exceeds a given value
ringing of the output waveform
occurs. By adjusting R, it is pos-
sible to find a condition which gives
a good compromise between re-
sponse time and overshoot under
transient load conditions. Response
time for this condition is typically
20 to 30 milliseconds.

The power amplifier used in the
inverter is shown in Fig. 4. To pro-
vide good output voltage regulation,
this amplifier must have character-
istics of low internal impedance and
low distortion. Low internal im-
pedance keeps the loop error varia-
tions small with respect to load
variations, thus reducing the regu-
iator ioop gain required for a given
regulation tolerance. Because a
peak detector is used in the in-
verter, harmonic distortion present
in the output waveform affects the
true rms regulation of the unit. If
accurate regulation is to be achieved
harmonic distortion must be mini-
mized.

To achieve the above in a tran-
sistorized design, use is made of a
compounded common collector out-
put stage® The application of this
circuit is not without its problems
however. Among the more severe
problems are thermal runaway and
parasitic oscillation.

Thermal runaway becomes a se-
vere problem in this type of ampli-
fier because of the extremely high
effective alpha created by com-
pounding. The problem is aggra-
vated when the d-c resistance of
the output transformer primary is
reduced to a minimum. Two solu-
tions were tried with a high degree
of success. The first is to make the
secondary winding resistance of T,
as small as possible. In the present
design it is 25 ohms base-to-base.

The second solution is to incorpo-
rate a high degree of d-c current
feedback around the output tran-
sistors Qu., @ Q. and Qs This
was accomplished by incorporating
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R, to R, in series with the emitters
of the four output transistors. Al-
though this has a detrimental ef-
fect on the amplifier’s internal
impedance and efficiency, the sta-
bility resulting was well worth the
compromise. When driven sepa-
rately from the rest of the amplifier,
the output stage delivers 55 watts at
400 cps with only 2.4 percent total
harmonic distortion at 70 C am-
bient. (This corresponded roughly
to a junction temperature of 100 C.)
When the drive signal was removed,
the d-c input current corresponding
to leakage at the zero bias condi-
tion was less than 100 milliamperes.
The unbalanced direct current in
the output transformer was less
than ten percent of this figure. For
this reason an ungapped Silectron
toroidal core was used in the out-
put transformer with a consequent
reduction in size and weight.
Parasitic oscillations are a prob-
lem with this type of amplifier due
to the large reactances which ex-
ist in the circuit and the multi-

plicity of in-phase feedback paths.
The power gain of the compounded
stage can become quite high as in
the present case where it was 26 db,
and this in turn adds to the prob-
lem. The most successful suppres-
sion method used was capacitive
loading of the secondary of trans-
former T..

The rest of the amplifier is of rea-
sonably straightforward design. It
might be mentioned that R, the
balance control for Q. and @, has
another not-so-apparent use. This
is as a load regulation adjustment
and may be explained as follows.
In any system which uses a peak
detector to sense regulation to true
rms the quantity of the harmonic
content will cause a deviation from
the desired output. Resistor R, by
controlling to a certain extent the
amount of second harmonic distor-
tion in the output can affect the true
rms regulation of the inverter. It
is generally possible to find a set-
ting of R, which gives optimum load
regulation with only a slight in-
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crease in total harmonic distortion.

Another approach which yields
good results is the use of a split load
phase inverter as a driver for Q.
and Q,. When such a substitution
is made performance at low levels
is considerably improved.

Reference Element

The most critical area as regards
the accuracy and stability of the in-
verter is in the reference and d-c
amplifier circuit which is shown in
Fig. 5. Careful attention was given
to temperature compensation of the
reference element and silicon tran-
sistors were used wherever d-c
levels were to be handled. The
reference element is a 1N2169A
Zener reference which employs one
reverse biased and two forward
biased diode junctions. With a con-
stant current input the voltage vari-
ation with temperature is less than
50 microvolts per degree C. A con-
stant input current to this reference
is achieved by matching the positive
temperature coefficient of R, and
TR, to the negative temperature
coefficient of diode D..

As in the reference element, use
is made of both positive and nega-
tive temperature coefficient charac-
teristics of silicon diodes to set up
a thermally stable collector voltage
source for @, Qi and @, A com-
pensating control, R, is used to
couple input voltage variations to
the loop in opposition to supply volt-
age variations.

REFERENCES
(1) R. Hurley, “Junction Transistor
Electronics”, p 299, John Wiley and Sons,
Ine.,, New York. 1958.
(2) R. F. Shea, “Transistor Circuit En-
gineering”, p 130, John Wiley and Sons,
Inc., New York, 1957.
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Sensitive Flaw Detector

Electronic system finds defects in paper despite noise amplitudes which are

comparable to flow-signal amplitudes

By M. P. MacMARTIN, Biectrical Bngineering Section, National Research Council, Ottawa, Canada

THE AMOUNT OF LIGHT which is
reflected from a flaw in paper
is not the same as is reflected from
good paper. This characteristic,
which applies to almost all defects,
is used by the electronic flaw detec-
tion system to be described.

The sensing element is a multi-
plier phototube, which is focussed
an a small area on the paper. Multi-
plier phototube output is propor-
tional to the amount of light re-
flected into the phototube from the
small area of the paper. A change
in the amount of reflected light
changes the output of the multiplier
phototube, indicating a flaw. The
main design problem was to dis-
tinguish between the signals which
indicate a flaw and the signals due
to electronic noise in the multiplier
phototubes. Another difficulty was
that the detector usually has just
one look at a flaw.

System Description

A simplified diagram of the de-
tection system and a paper cutter
and sorter is shown in Fig. 1. Paper
goes into the machine, is cut into
sheets of desired length, and then
the sheets are piled. The flaw de-
tector inspects the paper while it
is in a continuous strip, and if it
sees a defect it stores this infor-
mation in a mechanical memory
device. After this inspection the
paper is cut, and the cut sheets
travel on through the machine to
the sorting point. As each sheet
arrives at the sorting point, the
memory device is automatically
checked to see if the sheet contains
a flaw.

It is necessary to inspect all the
paper—a spot check is not good
enough — so the equipment must
handle information at the rate re-
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FIG. 1—Paper flaw-finding and sorting system

quired for the widest paper travel-
ing at the maximum speed.

The detector looks at a small area
of paper ¥ by s in. and this area
scans the paper fast enough to in-
spect the entire surface, even when
a sheet 51 in. wide is traveling at
300 ft per min. A spot on the paper
is in focus for only 3 by 10~ sec,
so the signal produced by a small
defect is about 3-usec wide. To am-
plify this signal, amplifier band-
width must be about one mc; thus,
the noise produced in the photo-
tubes is amplified also.

Inside the reflector is a drum
which rotates at 1,800 rpm. Eight
mirrors are mounted on the periph-
ery of the drum. The light beam
from the paper to the phototube is
reflected off a mirror, and as the
drum rotates, the area on the paper
seen by the phototube travels across
the paper from one edge to the
other, At the end of a scan, the
area on the paper seen by the photo-
tube drops off the edge of the paper
and appears at the other edge ready
to scan across the paper again.
Width of each scan is ¥ in. so with

a reasonable allowance for overlap,
each scan covers a strip }-in. wide
across the paper. With eight mir-
rors rotating at 1,800 rpm, there
are 240 scans per sec. At 300 ft/
min., the maximum speed, the paper
moves forward } in. during a scan.

Two mercury lamps, 48 in. long,
with elliptical trough reflectors, il-
luminate a strip across the paper.
The lamps are supplied with two-
phase 60-cps power which gives 240
light peaks per second, one light
peak for each scan. Thus, light
ripple is not objectionable.

Noise Problems

The output from the phototube
contains signals which are due to
defects in the paper, to variations
which are normal in good paper,
and to noise in the multiplier photo-
tube. A conventional pulse-height
discriminator circuit passes only
those signals whose peak amplitudes
are above a preset reference level.
This circuit does not remove all the
noise.

Suppose the reference level, or
gensitivity, were set so that all de-
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Solves Noise Problems

fects in the paper could be detected.
At this sensitivity setting a signal
due to noise in the phototube would
pass the discriminator many times
each second. This effect is shown in
Fig. 2. Five artificial flaws of the
same grey color but of different
sizes were made up. These flaws
were scanned a number of times.
The heights of the pulses produced
by each flaw and the number of
pulses of each height are shown in
Fig. 2.

Heights of the highest noise
pulses in each 0.5-msec period are
shown by the dashed curve; this
curve is in the flaw B box for con-
venience. The noise curve shows
the probability that any 0.5-msec
period will contain at least one
noise pulse of a given height.

The highest noise pulse is higher
than many of the pulses due to
defects. For example, to detect flaw
D reliably, the sensitivity level must
be set to detect all pulses higher
than height 6.5. However about 33
percent of the area under the noise
curve is above this height, so there
should be a noise pulse higher than
the sensitivity level in each 1.5-
msec period.

Noise pulses are permitted to
pass the pulse-height discriminator
and then are eliminated. Two iden-
tical multiplier phototubes are used,
each with identical preamplifiers,
amplifiers and pulse height discrim-
inators. One phototube looks at an
area of the paper slightly ahead of
the other. The output signal from
the leading phototube is delayed in
a delay line, producing the same
effect as if both phototubes looked
at the same area at the same time.

Outputs from the two dicrimina-
tors go to a coincidence circuit.
Pulses which are due to real de-
fects occur at the same time, and
pass the coincidence circuit; since
pulses due to noise are random in
time, the probability of getting two
coincident noise pulses is small and
practically all the noise is elimi-
nated here. However, noise does
cause rejection of some sheets.

The two phototube channels have
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identical amplifiers and pulse height
discriminators (Fig. 3 and 4). The
amplifiers have considerable feed-
back so that the gain depends pri-
marily on passive components. The
pass band of the amplifiers is from
100 Kc to one Mec. Discriminators
V., V, and V, V, are Schmitt cir-
cuits’. Tube V, (V.) is normally
conducting. A signal pulse suffi-
ciently high to drive the grid of
V. (V,) positive with respect to the
reference level turns on V., (V,) and
cuts off V, (V,), generating a pulse
of the same width as the signal
pulse. All signals below the refer-
ence level are ignored. The operator
adjusts sensitivity by adjusting the
bias level with R, (R.).

The signals from both channels
are compared for coincidence in V,.
Signals due to noise are eliminated

here. However the signals which
are produced at the edges of the
paper are coincident. Signals which
are produced at the leading edge of
the paper do not pass the discrim-
inator circuits because they are of
negative polarity. However signals
produced at the trailing edge of the
paper pass the discriminator and
the coincidence tube, and must be
removed. That is done in gate V,.

A gate signal blocks V,, just be-
fore the photosensitive area drops
off the edge of the paper. The
required square wave is generated
in the blanking generator, Vi,
which is a Miller sweep. This cir-
cuit is triggered by the pulse which
is produced at the leading edge of
the paper. The width of the gate
signal is set to match the width of
paper being handled.

The output circuit includes thyra-
tron V., which operates a solenoid.
Since V., is supplied with 60-cps
power, the trigger pulse is stretched
so that the solenoid gets at least
one full half-cycle of current, which
is enough to pull it in. When the
solenoid operates, the fact that a
flaw has been detected is stored in
the mechanical memory device.

Rather than regulate the a-c
supply to the lamps, the voltage
supply to the maltiplier phototubes
is continually adjusted to keep the
output of the multiplier phototubes
constant. A quasi-peak value (with
a time constant of about one sec-
ond) of the output of one multiplier
phototube is fed to the high-voltage
power supply. Thus the output of
the phototubes, rather than the out-
put of the power supply is the regu-
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FIG. 3—Flaw detection system
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lated quantity. A fixed bias holds
phototube outputs near their oN
values while they are OFF so that
the transient is small when the scan
comes to the edge of the paper.

Sensitivity Indication

The number of pulses of noise
per unit of time is fairly constant
for any given sensitivity setting.
That is (Fig. 2), the curves may
shift to the right or left, but if the
curves shift, the noise curve also
shifts, so that all the curves keep
the same position relative to each
other. The noise curve is used as
the reference standard to hold the
sensitivity at any desired value.
For example, rather than set the
sensitivity at height 7, it is set so
that 10 percent of the area under
the noise curve is to the right of

the sensitivity-level setting.
Output pulses from the discrimi-
nators, which normally are prac-
tically all caused by noise, go to the
channel switch (V). Tube V, is
controlled by the channel-switching
generator, V., Bistable multivi-
brator V,, is controlled by S,, a mi-
croswitch on the recording meter.
Multivibrator V,, flips from one
state to the other, passing pulses
from V,,, one side at a time, to pulse
inverter V.. The average value of
the pulse shaper (V) causes the
rate meter to indicate pulses per
unit of time, that is, sensitivity.

Selectivity

Another aspect of flaw discrimi-
nation is that one cannot set up a
standard flaw and say that all flaws
greater than this will be rejected

and all flaws smaller than this will
not be rejected. For example (Fig.
2), to detect flaws A, B, and C reli-
ably, the discrimination level must
be set at height 7.5. However, about
75 percent of the D flaws and about
60 percent of the E flaws will now
be detected; these are the amounts
of area under the flaw curves to the
right of height 7.5. Thus, there will
be some unnecessary rejects. For
example, in a test run the machine
rejected 10 percent of the paper.
When the rejects were re-sorted
more than half of them were con-
sidered acceptable. Sorting 10 per-
cent of the paper is a small job com-
pared to sorting 100 percent.

REFERENCE

(13 O. H. Schmitt, A Thermionie Trig-
ger, J Sci Inst, 15, p 24, 1938.
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Calibrating Broadcast
Modulation Meters .

Method of checking calibration of f-m and television-transmitter percentage-

of-modulation monitors uses Bessel function measurements -

| By D. STANLEY HENRY, Station KNXT, Columbia Broadcasting System, Inc., Mt. Wileon, California

T is desirable to check periodi-
cally the calibration of the per-

centage-of-modulation meters used
as standard monitoring equipment
at f-m and tv broadcasting stations.
Bessel function measurements are
the best means of verifying the
monitor calibration. It is well
known that at certain discrete ra-
tios of carrier deviation to modula-
ting frequency the carrier compo-
nent of the f-m signal goes to zero.

If m is the modulation index, AF
is the carrier deviation, and f is the
audio modulating frequency, then
m = AF/f.

Table I relates the percentage of
modulation to the values of m for
the first five carrier nulls for f-m
and for tv aural service. Modula-
tion test frequencies should be ac-
curate to within 1 percent.

A meter-checking method which
requires a minimum of equipment
makes use of the multiplier circuit
shown in Fig. 1.

This Q multiplier circuit effec-
tively parallels the positive resist-
ance of the coil with the negative
resistance of the active circuit, re-
ducing the effective positive resist-
ance of the coil and thereby increas-
ing the Q. The amount of feedback
or negative resistance is adjusted
by the FEEDBACK control and as long

as the positive resistance is slightly
greater than the negative resist-
ance, the circuit will work as a very
stable, selective amplifier. Too much
feedback will cause oscillation.

Figure 2 shows a group of selec-
tivity curves for typical amounts
of attenuation of the side band fre-
quencies for various settings of the
FEEDBACK control. The fact that the
maximum possible amplitude of the
first pair of sidebands is less than
60 percent of the unmodulated car-
rier increases the apparent attenu-
ation by almost 6 db.

Any coil having a Q of 50 to 100
at the i-f frequency may be used.
It should be slug tuned to provide
a convenient means of tuning the
circuit precisely to the i-f of the
f-m monitor. The precise i-f will
depend on the exact carrier fre-
quency of the transmitter and thus
provision is made to allow for nor-
mal carrier frequency deviation or
for offset operation where the car-
rier frequency of the transmitter is
offset =10 kc for reduction of in-
terference.

With the aural transmitter on,
tune the coil for maximum signal
amplitude on the scope and check
for oscillation by turning off the
aural transmitter. The scope signal
should drop to zero. If oscillation

Table 1—Test Data for F-M Monitor Calibration .

F-M Service
100 Percent Modulation = +75 Ke¢
Modulation Test Frequency = 5 K¢

TV Aural Service
100 Percent Modulation = +25 Ke¢
Modulation Test Frequency = 1,500 cps

Ke Percent
Null{ m  Deviation Modulation
1 2.40 12 16%,
2 5.52 27.6 36.8%
3 8.65 43.1 57.5%
4 11.79 59.0 . 78.6%
5 14.93 75.0 100%,

| Ke Percent
Null¢ m  Deviation Modulation
1 2.40 3.6 14.4%
2 5.52 8.25 33.0%
3 8.65 12.9 51.5%
4 11.79 17.7 70.5%
5 14.93 22.5 90.0% -
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is present, increase the FEEDBACK
resistance to stop the oscillation
and recheck the coil tuning with
the transmitter on again. Now ap-
ply modulation of the desired audio
frequency to the transmitter, grad-
ually increasing the modulation
level from zero, observe the carrier
nulls and check the reading of the
percentage-of-modulation meter at
each null point.

The carrier nulls are sharp and
unmistakable. There is a residual
signal because the side bands are
not completely attenuated. It has
the form of a suppressed carrier
signal when observed with a lower
sweep speed on the scope.

REFERENCES

(1) E. Harris, Simplified Q Multi-
plier, ELECTRO‘\IIGS p 130, May, 1951,
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By HOWARD G. ALLEN,

Director of Research and Development,
Bostitch, Inc.,, Bast Greenwich, R. L

AUTOMATION in the construction of electronic devices
has spurred the use of wire stitching and stapling.

In addition to the speed and accuracy of modern
wire stitching and stapling machines, the varied
terminal and circuit connections are formed from
either standard design staples or from a simple spool
of wire. Material cost saving is thus another advan-
tage of the two techniques. Many stapling and wire

Types of Staples

stitching machines are adaptable to automatic pro-
duction lines, making it possible to completely auto-
mate the forming and fastening of terminals and
circuit jumpers.

Most of the terminal and connection designs shown
in the table can be formed and fastened by a wire
stitcher or manual or motor-driven staplers. The
choice of a stitcher or stapler depends upon the pro-

Table |—Characteristics and Uses of Electronic-Production Staples

f
Staple
Shape

Sizes Available
(Dimensions in inches)

Type or
Name

Use

Wire Size in Inches

Up to ¥4 inside diameter.

Up to Y inside diameter.

Crown widths down to
approx. 0.100.

MICA  PREPUNCHED | Miniature @ With a crown between legs
/ | staples as little as 0.060
Solder Variable, usually crown
terminal about %, point up to ¥4
| high.
Special Crown widths 3§ to 3.
| terminals Loops approximately 14

to 14 long.

Crown widths 3¢ to L.

- ‘ Printed
j E circuit
: SN jumper

not to exceed 14.

Crown 34 to 1.
s to %

up to 3.

dia. Straight legs from 14§

Crown widths 3§ to 134.
Maximum opening height

Free leg

Crown any width to suit,

Used to clamp from 2 to 10
wires together when forming
wiring harnesses, cables, etc.

Same as above except staple
ends turned back to prevent
any possibility of cutting insu-
lation on wires.

Supporting vacuum tube ele-
ments, coil assemblies and
other component assemblies.

To replace rivets or eyelets in
miniature electronic assem-
blies.

Used largely for connecting
terminal on coil forms. or ter-
minal boards.

Variation of solder terminal
above, where application re-
quires terminals in straight,
offset, or angular position.

Circuit jumper.

Useful for clamping compo-
nents with mounting tabs in-
to position.

Connector, jumper, etc.

Strain relief to bind wire to-
gether. Bunch several lines
and attach to flat surface.

0.050 x 0.020 to 0.103 x 0.033
or larger galvanized steel.

0.050 x 0.025 and 0.074 x 0.037
steel wire, with 0.005 nylon
coating.

0.010 x 0.030 or larger. Nickel
wire, and other suitable wire
material.

Round wire 0.010 and larger.
Flat 0.006 x 0.020 and larger.
Material can be brass, nickel,
monel, stainless steel, etc.

0.020 x 0.050 copper, brass or
steel.

0.020 x 0.100 or larger. Braes
or bronze wire.

0.030 diameter copper wire
and larger.

Usually 0.050 x 0.019 to 0.103
x 0.023 or heavier.

Round to 0.035 diameter
Flat usually 0.050 wide by
0.020 thick. Any metal.

Flat 0.050 and wider. May
have 0.005 extruded nylon
cover for extra protective in-
sulation.
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for Electronic Production

duction requirements, characteristics of the partic-
ular fastening job and cost of the equipment.
Stapling machines are available in relatively inex-
pensive motor and foot-operated models. The more
expensive wire-stitching machines are all motorized
and equipped for continuous operation at high speeds.
Staplers apply preformed wire staples that have
been cemented together in the form of sticks or

strips, of 50 to 100 staples, as in typical desk type
staplers, In contrast, stitchers make their own staples
from a spool of wire. In a single operation a wire
stitcher draws a preset length of wire from the spool,
straightens it, cuts it to proper length, forms the
stitch (which is actually an individual staple), drives
it into the material to which it is to be fastened and
then clinches the legs underneath.

How Applied

For Use With
What Material?

Stitcher or stapler.

Stapler; motor or
air-driven; portable
or fixed.

Stitcher.

Stitcher.

Stitcher and stapler.

Stitcher.

Stitcher may be adjusted
to bend leg ends to hold
jumper in position before
soldering.

Stitcher or stapler.

Stapler, or preferably
power stitcher.

Stapler for standard
staple sizes in bare wire.
Stitcher if special staple
widths and leg lengths.

Insulated wires as harness

assembly.

Insulated wires as harness

assembly.

Material to be fastened must
have prepunched holes and
be accurately registered under
stitching head.

Material to be fastened must
have prepunched holes and
be accurately registered under
stitching head.

Fibre or similar nonbrittle
material of raaximum (.040
thickness if not prepunched.

Fibre or smmilar nonbrittle
material of maximum 0.040
thickness if not prepunched.

Printed cireuit wiring on insu-
lated board up to 75 thick.

Will penetrate paper boards
as driven. Ilarder material
requires prepunched holes.

Requires prepunched holes in
fibre and plastic but not in
paper boards.

In paper board, it will punch
own holes; otherwise pre-
punch.
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Current Insulated or How Connect To
Capacity Noninsulated Solder, Wirc Wrap, ete.

Noninsulated,

Nylon insulation,

0.005 inches thick.

Noninsulated. Staple leg lengths can be
varied to suit requirements of
soldering or spot welding.

Noninsulated.

Large Noninsulated, for Wrap and solder.
soldering.

Large Noninsulated, for Wrap and solder.
soldering.

Depends Noninsulated, for Solder.

on wire soldering.

size.

Noninsulated.

Depends Noninsulated, for Wrap and solder.
on wire. soldering.

Not for Insulated 0.005 nylon

conductor  coating on steel wire.

purposces.
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Operator sets digit switches to
identify zones and then
determines type of signal

High-Powered

Audio Alarm Systems

A series of high-power transistorized amplifiers may be used to replace

present mechanical sirens. Characteristic wail of the siren is duplicated by

electronic circuits. Voice communications may also be carried by the system

By W. F. FERGUSON, Chlef Engineer, Electronics and Alarm Div., Fyr-Fyter Co.,, Newark, N. J.

HERE ARE several basic types of
Tsound generators used for
audible signalling by volunteer fire-
men and Civil Defense authorities.
These are: the air horn, mechanical
horn, steam whistle and the me-
chanical siren.

Within the past year, high-power
audio systems have made their ap-
pearance. While high-power audio
amplifiers are not new, their appli-
cation to the field of audible sig-

nalling to entire municipalities is
new.

The major advantages claimed
for the audio signalling system are
improved overall reliability, lower
cost per unit area of coverage and
the extra advantage of voice trans-
mission over the same system.

Included in the term reliability
is the probability of the listener
hearing the signal under such
varied conditions as wind or am-

bient noise.

The system to be described con-
sists of a control console that con-
tains the tone generators, coding
generators, preamplifiers, micro-
phone and matching circuits. A
series of remote stations containing
the highpower amplifiers and loud-
speakers completes the system. The
remote units are linked to the con-
trol station by either radio units or
leased telephone lines.
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FIG. 2—Warble generator frequency-modulates
different frequency, to produce siren-type wail

a pair of oscillators, each at a slightly

The remote stations, shown in
Fig. 1, are transistorized class-AB
audio amplifiers that deliver ap-
proximately 200 w to four loud-
speakers. The speakers are ar-
ranged in space quadrature to
achieve 360-degree coverage.

The standby power drain of each
amplifier is 12 w. The frequency
response of the amplifiers is within
3 db from 100 cps to 5 Kc, with less
than 10-percent distortion. The
power source for the amplifiers is
either a conventional 117-v supply
or a conventional 12-v storage bat-
tery equipped with an automatie
charger.

The remote stations are spaced
in such a manner that at least a
10-db signal-to-noise ratio is main-
tained over the area to be covered.
A typical area of coverage could be
represented roughly by a circle of
3 to § mile in diameter.

Tone Generator

Figure 2 shows the method of
generating the single tone and
warble signals. Transistors @, and
Q. form a low-frequency multivi-
brator. The square wave generated
at the collector of Q. is integrated
and stretched by diode D,, resistor
R, and capacitor C,, and applied di-
rectly to the base of tone generator

vy TR R

FIG. 5—Typical coding signal to identify
zone being called. This code is 1213

MULTIVIBRATOR OUTPUT DF WARBLE GENERATOR
TO D; AND D,
| ' | |
]
1 I
| l
| |

I
-
l
|
VOLTAGE ACROSS Cy AND C2

FIG. 3—Multivibrator square-wave output
is converted to triangular wave
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FIG. 4—Preamplifier circuit supplies signals to remote units. Input to the preamplifier
can be either the siren signal, tape or microphone audio
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@.. The network consisting of diode
D.,, resistor R. and capacitor C, ap-
plies the multivibrator signal to the
base of tone generator Q,.

Both tone generators (Q, and Q,)
are blocking oscillators whose fre-
quency can be varied by applying
variable base bias. Since the ap-
plied base voltage is approximately
triangular in shape, the audio out-
put of the blocking oscillators will
be a smoothly varying frequency
that will deviate between the limits
established by the upper and lower
limits of the applied base bias.
Figure 3 shows this signal.

Capacitor C, establishes the nomi-
nal frequency of oscillator @, and
capacitor C, does the same for oscil-
lator Q..

Capacitors Cs; and C, eliminate
some of the high-frequency com-
ponents. The audio output is taken
from these capacitors.

Tone generators Q, and Q, have
a slight frequency difference in
order to produce (after mixing) a
distinctive two-tone wail that is
characteristic of air raid sirens.
The oscillators are nonsynchronous
in pitch but are synchronous in
warble since they are both fre-
quency modulated by the same
warble signal.

A single tone signal is produced
by placing S, in the steady position,
thus disabling oscillator @, by
grounding its base circuit.

The system can also generate a
siren-type signal in which a single

audio tone rises to a maximum fre-
quency and then suddenly termi-
nates. Capacitor C, charges through
resistor R, to the voltage preset by
the setting of R,. The increasing
voltage results in an increase of Q,
frequency. Upon completion of
transmission period, the control
unit operates relay K, to rapidly
discharge C, through R, to ground.

Preamplifier

The circuit of the preamplifier
and the line driver is shown in Fig.
4, Conventional circuits are used.
The input to the preamplifier can
be either the output of the warble
or tone generator, the signal from
a tape recorder or, if desired,
switches can be arranged for a
microphone input.

Coding

The area to be covered is divided
into zones, each identified by a par-
ticular coding sequence. The cod-
ing portion of the system generates
the predetermined sequence of
audio pulses coded to alert person-
nel in that zone. Once set up, the
instrument continues to sound that
code for up to four rounds, at which
time it will automatically shut off.

The coding consists of gating the
audio output on and off. A typical
sequence is shown in Fig. 5. Each
digit of the four-digit number could
be composed of any number between
1 and 9. The number shown in Fig.
5 is 1218. The basic coding circuit

is shown in Fig. 6.

Relay K,, which eventually con-
trols the audio output signal, is nor-
mally energized since contacts of
relay K, are closed disabling the
multivibrator Q.—Q,. When the
contacts of K, open, the multivi-
brator will start to operate with its
frequency determined by its RC
time constant. Resistor R, controls
the oFr time of the multivibrator
while R, controls the ON time.

When transistor Q, draws cur-
rent, it deenergizes relay K,. This
determines time A and B of Fig. 5.

The normally-closed contacts of
relay K, allow capacitor C, to
charge. Relay K, is energized by
operation of the start switch. When
K, operates, C, starts to discharge
causing the base current of @, to
gradually decrease, resulting in an
increase in collector voltage. This
causes the base current of Q, to in-
crease. The rising collector current
of Q, causes operation of K,. The
time required for C, to discharge is
controlled in part by resistors R,
and R,. Setting of these resistors
produces the delay indicated as C
in Fig. 5.

When switch S, is opened, the de-
lay time is controlled primarily by
R,. This generates D of Fig. 5.

A system of motor-driven step-
ping switches (not shown on the
schematic) counts the number of
operations of relay K, and limits
them so that they agree with the
digits selected by the operator.

~12V —q
220 J. 1 Sk Satk Sk
Ks n(; K3£> Iy b Sk J Xa
6 Y 1 2202
< U
70 \'2 . - 4102 (2) 2N1376
‘L 0% ok (7 S 2N2344 2N|376< | A - o]
i 1 Q2 Q3 > 4
50k g, L e vof 2 2u‘|)37s K 2u§:4a i
100K 2 T s00 b2 ! S S 3 21
Se 1 5603 210 7 - >

FIG. 6—Basic coding circuit used to generote zone code. Operation of multivibrotor Q: — Q, determines the duration of A and B of Fig. 5,
while operotion of Qi — Q: circuit determines time C and D of Fig. 5. System of motor-driven stepping switches (not shown) is operated by

relay K. and counts the number of K. operations to make system operate to pred

d
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Transistor Amplifier
Has 100 Megacycle
Bandwidth

Shunt feedback networks around each stage reduce overall gain at low

frequencies, trading gain for bandwidth. Circuit can be adjusted for use as

pulse amplifier

By J. C. de BROEKERT and R. M. SCARLETT,
Stanford Electronics Laboratories, Stanford University, Stanford, California

RESENTLY available drift tran-
Psistors yield much greater video
amplifier bandwidths than those
easily attainable with conventional
vacuum-tube pentodes, although
with less output power. In this am-
plifier, shunt resistive feedback
around each common-emitter stage
exchanges gain for bandwidth, with
a series inductance to peak the high
frequency response. This arrange-
ment results in an amplifier which
is particularly simple by compari-
son with its vacuum-tube counter-
part (often a distributed amplifier).

Simple design equations included
relate gain and bandwidth per stage
to both circuit and transistor
parameters. A design example of
an amplifier with 50 db gain and
over 100 Mc bandwidth is presented.
The construction of this amplifier
ig described, and choice of suitable
components discussed in some de-
tail. Performance measurements
agreed satisfactorily with the de-
sign theory.

ELECTRONICS - APRIL 15, 1960

Other simple transistor video am-
plifier configurations have been dis-
cussed by Bruun' (simple resistive
loading), Spilker* (emitter degen-
eration) and Scarlett® (common-
collector common-emitter pairs).
The configuration used here, with
L, = 0, has been discussed by F. H.
Blecher.* He used it to shape loop
gain in an amplifier which was gain-
stabilized by a large overall feed-
back.

Design Procedure

A single stage is shown in Fig.
1, where R, represents either the
output load resistance, or the input
resistance R.., of the next stage.
The transistor is represented by the
equivalent circuit model of Fig. 2,
which is characterized by the five
parameters shown. Element 1/w,r,’
is made up by the capacitance of
the emitter depletion layer and the
storage capacitance. The frequency
f. is that frequency at which the
common emitter short-circuit cur-

rent-gain becomes unity. The d-c
operating point will ordinarily be
chosen to maximize f,, subject to
power dissipation limitations. Col-
lector capacitance C, should include

Neat surface appearance (A) and straight-
forward wiring and coupling networks (B)
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FIG. 1—Shunt feedback is applied to a
single amplifier stage
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Cc = COLLECTOR CAPACITANCE

FIG. 2—Equivalent circuit of the transistor
is valid over operating range

all direct collector-base capacitance
due to the leads and header. In the
analysis, the resistance r,” appears
only in combination with »,’/8; for
convenience, this sum is denoted by
7. Resistor 7, is actually the com-
mon base input-resistance (at low
frequencies) %,,, and should be di-
rectly measured as such.

Design equations are derived
from an exact analysis by the lib-
eral use of simplifying approxima-
tions. A useful degree of accuracy
is still retained, as the example
demonstrates.

Low-frequency current-gain mag-
nitude of one stage (see Fig. 1) is

A = lfour/tial = Ry/(Ri + r1) if 83> A; (1)
Input resistance is

R, = A;rl (1 iy RL/R/) (2)
In an iterative situation, one has
Ri. =R, =11 (1 4+ A,))ifd;, >3 3)
If L, = 0, the 3 db bandwidth is,

quite closely
o S
B, = A, X

1
T+ (e + Ro)/R; + wRiC. (0 + rfﬁ(i’g

For L, = 0, the selectivity func-
tion is of the form 1/(1 + jz), and
the bandwidth shrinkage as identi-
cal stages are cascaded is readily
found.” The load on a stage other
than the last (the input impedance
of the stage following) is not in
general a constant resistance. How-
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ever, if R,, as given by (8) is
within a factor of about 2 of
7, Z., will be sufficiently con-
stant with frequency. Thus, (4) will
give a good estimate of the band-
width if R,, is substituted for R,.

The peaking inductance L, ex-
tends the bandwidth somewhat, and
modifies the response shape to les-
sen the shrinking of bandwidth
which normally occurs when stages
are cascaded. If L, = R,/4r B,, the
frequency response is approxi-
mately flat (no ripple) with a band-
width of about (2)! (1 + (r/ +
R,)/R,)} times B,. If L, = R,/
27B, some ripple occurs, the gain
at B, is nearly A,, and the 3 db point
is now typically 2 to 2.5 times B.,.
If low-overshoot transient response
is important, the value of L, should
probably be somewhat less than R,/
4r7B,.

Consider this example. For a
large gain-bandwidth product a
transistor with a large f, and small
C. is required, for example, West-
ern Electric M 2039. It was orig-
inally intended to be a high-fre-
quency oscillator transistor; but it
is also an excellent amplifier.® Five
of these transistors were measured.
Their average parameters were:
B =30, r,” = 50 ohms, , = 10 ohms,
fi = 400 Mc¢, C. = 2 pf. The d-c
operating point was Iz = 5 ma, Vs
= 9w

An amplifier of specified gain and
bandwidth may readily be designed
by trial and error with Eqs. (1-4).
Because of the approximate nature
of these equations, a precise design
based on them is not justified. Some
experimental adjustment of R, and
L, may be necessary.

Suppose an amplifier of at least
50 db gain and at least 100 Mc band-
width is required, and that some

ripple is tolerable in the frequency
response. Hence L, = R,/2zB, can
be used to reduce bandwidth shrink-
age, and an assumption of 120 Mec
bandwidth for one stage should be
safe. This means that B, is about
60 Mc. Trial and error with Egs.
(1), (3), and (4) shows that A4, is
between 3 and 4, or about 10-12 db
for the above transistor param-
eters. Thus 5 stages are probably
necessary for at least 50 db gain.
From Eq. (3), the input resistance
is about 50 ohms, which is also con-
venient as a load resistance for the
last stage. Thus, all stages may be
considered identical. Equation (1)
gives 220 ohms as a convenient
value for R,. With these values a
more exact B, from Eq. (4) is 75
Mec. Hence L, = R,/27B, = 0.47uh.

Construction

As with most high frequency am-
plifiers, careful mechanical layout
is necessary to minimize parasitic
inductance and capacitance. With
the shunt feedback used around
each stage, the input and output
impedances of each stage are quite
low, requiring very short leads to
minimize stray inductance. Tran-
sistor sockets can be used even at
these frequencies because small ca-
pacitances are not as important as
low lead-inductance.

Bypassing and decoupling net-
works must be arranged to present
an exceptionally low impedance
which must be maintained over the
entire pass band of the amplifier.
The construction necessary to
achieve the foregoing requirements
is pictured in the photographs
showing the underside of the com-
pleted five stage amplifier.

Western Electric M 2039 tran-
sistors were used. Their short-

12K 1.2K c
T1.2K

e el () 4 VS—
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0.25 0.25 | 220 054 H s
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FIG. 3—Five cascaded stages produce overall gain exceeding 50 db == 2 db over range

8 Kc to 130 Mc
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circuit current gain-bandwidth
product is 400 Mc at 5 ma emitter
current and 9 v collector voltage.
Since their gain-bandwidth product
increases slightly at higher emitter
currents and larger collector volt-
ages, some increase in performance
could be achieved by operating tue
transistors at a higher overall
power dissipation. The operating
points selected were chosen to keep
the input impedance of each stage
near 50 ohms.

Emitter Bypassing and Coupling

The emitter bypassing and coup-
ling networks must have extremely
low impedance over this exception-
ally wide pass band.

The emitter bypass impedance
must be small with respect to the
10 ohm impedance seen looking into
an emitter terminal. The capacitor
used was a disk-ceramic-type, 2.2
uf at 3 v. With the leads trimmed
to the minimum, the series induc-
tance—effective at high frequencies
—is 9 nanohenrys. Series reso-
nance of the capacitor and its lead
inductance, and hence the minimum
effective impedance, occurs at about
1 Mc. The magnitude of the im-
pedance across the capacitor ter-
minals is less than 5 ohms from
about 10 kc to over 100 Mec.

The impedance requirement for
the interstage coupling capacitors
C. is less stringent. This impedance
must be small over the pass band
as compared to the 50 ohm input
impedance of the following stage.
Metalized paper coupling capacitors
of 0.25 uf, 200 v are satisfactory.
An equivalent lead inductance of
10 nh can be obtained by shortening
the leads to % in. Lead lengths in
the constructed amplifier were
longer than this.

60
50|~
:2.20 OHMS
B a0 Co *0.25uF
z Ce:224FD
S 30 =5 MA
10
20
L= 05uHY
10 1 1 1 i 1
| 10 100 1 10 100 1000
KC KC KC MC  MC  MC MC
FREQUENCY

FIG. 4—Performance curve of amplifier
shows improved frequency response con-
tributed by inductive feedback
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The feedback network around
each stage consists of a series re-
sistor R, and inductor L, connected
from the output of the coupling ca-
pacitor back to the input base of
each stage. R, must remain a con-
stant resistance up to the upper cut-
off frequency. A low capacitance
resistor such as the IRC type HFR
is excellent. The feedback inductor
L, must have low distributed ca-
pacitance to keep it from resonating
in the pass band and disrupting the
high frequency response. It should
therefore be an air-core single-layer
solenoid on a low capacitance form.

Decoupling and Shielding

Decoupling is simple because the
shunt feedback around each stage
keeps its input and output imped-
ance quite low. Therefore very little
signal current flows through col-
lector supply resistors R. to be
coupled back into the collector sup-
ply voltage lead. Sufficient decoup-
ling is achieved with the network
shown in Fig. 4. Because each emit-
ter is bypassed to ground by C.,
very little signal current flows
through emitter bias resistor E.,
and emitter positive supply lead
can be decoupled by a single ca-
pacitor.

The amplifier is constructed on a
conventional i-f strip chassis with
all components inside the box
formed by the chassis and its cover.
The transistors are mounted in
sockets through the outside of the
box. Since the case of each tran-
sistor is internally connected to the
collector, signal does appear outside
the shielded box on the case of each
transistor. This causes no great
difficulty although there is some
slight tendency toward external sig-
nal pick-up and regeneration. A
similar transistor may become
available with the case connected to
the emitter for amplifier applica-
tions.

Performance

Measured performance is satis-
factorily close to that predicted. In
the response curve of Fig. 5, this
performance is shown as a function
of frequency. These gain measure-
ments were based on the insertion
power gain between a 50-ohm
source and a 50-ohm load. In this

example, where the source, load, and
input resistances are all nearly
equal, the insertion power gain in
db is equal to the current gain .../
% in db. The gain is plotted as a
function of frequency both when
L, = 0 and when L, is adjusted to
provide reasonably uniform gain
out to past 100 Mec.

Measurements of input imped-
ance as a function of - frequency
are not conclusive. The input im-
pedance appears to be resistive, and
at low frequencies is about 45 ohms.
At higher frequencies the imped-
ance rises, until at 100 Mc it is
about 100 ohms. The reactive por-
tion of the input impedance is in-
fluenced by variations in the in-
ductance of the measuring leads;
the reading is therefore unreliable.

The maximum output power level
is limited by the current the last
stage can deliver into the 50 ohm
termination. This stage is biased
at 5 ma, and in the sinusoidal steady
state can deliver less than 5 ma peak
load current. Observable sine wave
distortion at the output occurs at
about 0.1 v rms across the 50 ohm
load. This corresponds to a maxi-
mum undistorted output level of
about —7 dbm. An increase in the
maximum output power could be
achieved by both increasing the col-
lector current of the last stage and
by operating into a higher value of
load resistance.

If a higher gain than 50-db is
required, it could be obtained by
shielding between cases or collectors
of the transistors. Owing to the
peaking inductances, the circuit
would have a poor response as a
pulse amplifier. For good transient
response, Ssome compromise ar-
rangement of peaking should be
provided.
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Precision Oscillator With
Incremental Tuning

Locating sharp resonances in either electrical systems or in mechanical

structures requires a precision oscillator. This R-C type provides a high

degree of frequency stability

By J. H. REYNER, Fursehill Laboratories, Ltd, Watford, England

O TEST THE behavior of a sys-

tem when signal frequency is
varied over very small limits, a
generator with the following char-
acteristics is required: generator
frequency must be stable over
periods of some hours within a frac-
tion of one percent; and, an incre-
mental control of similar stability
must be available whereby the fre-
quency can be varied over a small
amount. Moreover, this auxiliary
control must not be merely a fine
adjustment of the main control; it
should provide a constant frequency
increment irrespective of the set-
ting of the main dial.

The second requirement can be
met by using a beat-frequency oscil-
lator, the incremental control being
provided by a small variation in the
frequency of the fixed oscillator.
However, this class of oscillator
does not satisfy the first require-
ment since its output depends on
the difference between two oscil-
lators of relatively high frequency
which are not inherently stable and
cannot be relied upon to drift in
unison,

R-C Oscillator

No such difficulty arises with
the R-C type of oscillator which can
be produced with a high degree of
frequency stability ; but hitherto it
has not been practicable to design
such an oscillator with a truly in-
cremental frequency control. This
problem has now been solved by the
use of a controlled phase-shift net-
work in the feedback loop'.

Consider the simple R-C oscillator
shown in Fig. 1. The voltages v, and
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Precision oscillotor being used for olignment of filters with sharp resononce curves

i)

FIG. 1—Basic circuit of R-C oscillator
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v, are in phase at the frequency for
which o« = 1/R, C,, so that if the
gain of the amplifier at this fre-
quency exceeds v./v, continuous
oscillation will result. The angular
frequency of this oscillation, how-
ever, is only 1 R, C, provided that
there is no internal phase shift in
the amplifier. Otherwise the oscil-
lation frequency is slightly differ-
ent, being in fact such as to make
the overall loop phase-shift zero.
It is easy to deduce from this cri-
terion that, provided the reactance
of C, is negligible, the frequency

generated by the circuit of Fig. 1
is given by o = (1/C, R)) (1 + 2
C, R/C, R} If C, R, is large com-
pared with 2 C, R, this expression
may be expanded as a binominal
series of which the first two terms
areo = 1/C, R, + 1/C; R..

Thus the frequency is determined
by the two products C, R, and C; R,
independently, so that the phase-
shifting network C. R, may be used
to provide an incremental control.
By making C, or R, variable a
change of frequency can be pro-
duced which is constant irrespec-
tive of the actual frequency.

This is only true, however, for
small increments of the order of a
few percent. In a practical oscil-
lator the product C, R, is variable
over a range of ten to one so that
as the frequency is reduced, the ra-
tio C,y R,/C, R, falls and the higher
terms in the series are no longer
negligible. If we include the next
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S INSULATOR

[—COOLED COLLECTOR

INCANDESCENT URANIUM
FUEL ELEMENT

PLASMA

——=CIRCULATING OIL COOLANT

4 s VACUUM INSULATION
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Experimental “plasma thermocouple,” developed by
Los Alamos Scientific Laboratory, converts heat from
nuclear fission directly into electric power.

» For complete technical data on Alite
and Alite Ceramic-to-Metal Seals,
write for Bulleting A-7R and A-40.

ALITE
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N ‘plasma thermocouple”
> for DIRECT CONVERSION

Recent successful demonstration of the
Los Alamos “plasma thermocouple,” which turns

nuclear rcactor heat directly into electric current,

marks a major step toward the goal of utilizing
nuclear energy for outer-space propulsion.
The Alite insulator assembly above helps

make it possible.

Alite—the special high-alumina ceramic
developed by U. S. Stoneware—has many useful
nuclear properties. In this application, an
essential requirement was met by Alite’s ability
to maintain high electrical insulating strength

in the presence of radioactive energy and elevated

temperatures. Also extremely important here:
Alite’s vacuum-tightness, its resistance to
cesium vapor, and the fact that Alite can be
metalized, brazed to metal parts and readily
welded into final assemblies.

Strong, hard, corrosion and abrasion resistant
Alite may be the material you need to meet
difficult nuclear design specifications. Write
us about your requirements. Our ceramics
specialists will provide all possible assistance.
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Ry = 27K, 270K, 2.7K, 27M SWITCHEO

FIG. 2—In the oscillator, control of frequency is obtained by variable capacitors

term, the expression becomes
w=1/CiRk +

(1/C:R,) (1 — CyRy/2 C2Ry)
from which it will be clear that as
C, R, increases, the frequency in-
crement produced by a given set-
ting of C. R. becomes less. How-
ever, if C, or R. could be arranged
to decrease proportionately to the
increase in C, R,, it should be pos-
sible to compensate for this error,
and in fact this has been found to
be practicable®.

This is the technique used in the
Furzehill G.432 oscillator (see Fig.
2). The basic arrangement is sim-
ilar to that of Fig. 1 but a cathode
follower tube, V,, is included in the
feedback loop to reduce the loading
on the bridge network. Control of
frequency is obtained by variable
capacitors because even the highest
grade of variable resistor can only
progress by discrete (though very
small) jumps. A two-gang capaci-
tor is therefore used in the main
frequency-determining network,
while a single capacitor is employed
to provide the required incremental

Table I—Ranges of Oscillator

Main Dial Incremental
! Dial (cps)
25-250 cps | 0-5 additive
250 2,500 ¢cps | 0-50 additive
2.5-25 Ke 0-300 additive
25-250 Kc 0-5,000 additive
£
& +10
o
& o —
& Sy
3 -0} Trelas
Z -20} )
= THEORET}CAL UNCORIRECTED ERROR
-30
& 25 50 100 250

MAIN DIAL REAOING

FIG. 3—Correction of errar in incremental
dial reading

control. In paralle] with this is &
second variable capacitor which is
ganged with the main control and
is so arranged that its capacitance
decreases as the main capacitance
increases, to an extent which pro-
vides the compensation previously
mentioned.

The compensation is not exact,

+285V +3I15v
_J (STABILIZED)

RATIO

MARK— SPACE <
2

it outT

KeX 1,000

FIG. 4—Output stage of the precision ascillatar
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because of the effect of the higher
terms in the series, but with the
values used in the G.432 the error
is less than 2 percent of the incre-
ment (less than 0.1 percent of the
mid frequency on the main dial).
A typical measured error curve is
shown in Fig. 3.

The resistors in the various fre-
quency-determining networks are
switched in decade steps, while the
main dial also covers a 10:1 range,
giving a total coverage from 25 cps
to 250 Kc. The incremental control
is also switched on each range, to
give an increment of 2 percent
of the maximum frequency. The
ranges are shown in Table I.

As mentioned earlier, the incre-
mental facility can only be fully
utilized provided that the oscillator
as a whole possesses a high degree
of stability. This requirement has
received special attention in the
G.432 as a result of which the fre-
quency stability is better than 0.1
percent over long periods.

It is practicable therefore to set
the frequency against a reference
standard when conditions of high
accuracy are involved; the instru-
ment incorporates an (optional)
tuning-fork standard providing
pulses of 1 and 10 Kc. This enables
the main dial to be set to multiples
or sub-multiples of these frequen-
cies to an accuracy of 0.01 percent.

Ovutput

Output arrangements are shown
in Fig. 4. The signal from the oscil-
lator is fed through a phase-splitter
V. to two cathode-follower tubes,
V, and V,, in push-pull. This ar-
rangement permits a symmetrical
output to be obtained when re-
quired, the circuit being switched
to feed either a 600 ohm unbal-
anced load or two 300-ohm outputs
balanced with respect to ground.
The maximum output is 10 mw in
either case, monitored by a panel
meter.

Alternatively, the signal may be
fed through bistable multivibrator
V. which delivers to the output
stage a square wave having unity
mark-space ratio with a rise time
of less than 0.1 microsec (inde-
pendent of the input frequency).

REFERENCES

zl) British Patent No. 14,264.

2) D. L. A. Smith, Incremental Fre-
quency Control of R-C Oseillators, Elec-
tronic Engineering, Jan. 1959.
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This flexible,
compact

COUNTDOWN
PROGRAN
TIMING
SYSTEM

typifies the versatile
control and data
systems Dymec
builds for

industry today

®

IN USE TODAY
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e Precise timing through use of crystal time base
and digital circuitry

e Flexible, yet simple to use
e Built-in fail-safe and self-check features

e Based on standard Dymec component instruments

of proven reliability

e Readily adaptable to many other timing and
control applications

at a major missile test facility, the DY-5175 Countdown Program
Timing System produces highly-accurate, predetermined control
intervals for remote electrical actuation of motors, valves, cameras
and control circuits. In the control of countdown functions, this
System programs 15 multi-contact, heavy-duty relays in sequence,
with time of operation of each control relay adjustable in milli-
second increments.

The DY-5175 consists basically of a 5-decade preset counter with
digital comparators, and 15 channel control circuits. At time-zero,
the counter begins counting a crystal-controlled reference signal;
when the count reaches the 5-digit number representing program
elapsed time for each channel, the comparator initiates operation of
that channel. Control functions can be started or stopped at any
predetermined time setting. Signal lights indicate operation of the
channel circuits and the output control relays. A built-in Safe/
Armed test circuit permits making a “dry-run” prior to an actual
countdown operation.

Safety features include a two-key start switch, a hold-to-operate
switch, guarded time-interval switches and control relay safety
plugs.

For counsel on systems appropriate to your needs, write direct
or call your ® Dymec representative.

£ Y N7 £ DIVISION EWLE
SEPT. E+4, 385 PAGE MILL ; PAL - PO R 799
Dymec/@ field representatives in all principal areas 6313
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RESEARCH AND DEVELOPMENT

Measuring Cathode Temperatures

By J. H. AFFLECK, Power Tube Dept, General Flectric Co., 8chenectady, N. Y.

EFFICIENT operation and long life
of a vacuum tube is dependent on
cathode temperature. With too low
temperature, cathode emission may
be limited; higher temperatures
cause evaporation, reduce coating
and therefore shorten tube life.
Cathode temperatures of commer-
cial tubes can be determined by the
retarding potential method, which
does not require modification of
tube structure or additional leads.
Tube envelopes may contain glass,
metal or ceramic members, and tube
operation is not changed.

Measuring Temperature

The retarding potential method
has been used for experimental
tubes. W. B. Nottingham reported
a technique for applying it to com-
mercial tubes using a magnetic field
parallel to the retarding field. An
investigation was made to evaluate
this technique.

Retarding potential is based on a
relation derived by Schottky. As-
suming a Maxwellian distribution
of electron velocities, for plane par-
allel geometry retarding current is
I, = I, exp (—eV,/kT), where I,
is current reaching collector, I, is
zero field emission, V, is true re-
tarding potential between cathode
and collector in volts and T is cath-

log Ip

APPLIED VOLTAGE

FIG. 1—Plot of log I versus applied volt-
age permits determination of temperature
by retarding potential method

ode temperature in deg K.
Plotting log I, versus V., as in
Fig. 1 gives a straight line with
slope —e/kT in the retarding re-
gion. Applied voltage differs from
V. by contact potential difference
between cathode and collector. As
voltage becomes less negative, satu-
ration is reached, producing a
straight line of different slope. The
intersection of the two straight
lines establishes zero field emission
I,. Also V, equals contact potential
difference when I, equals I,. Two
points in the retarding region are
selected and temperature is T =
5040 (V, — V,) /log (I,/1,) indeg K.

— & —yp L

12v
'—-‘O\O—l

: POTENTIOMETER {

1 |

FIG. 2—Circuit used ta determine retard-
ing field potential

A portion of the retarding region
is chosen in which electrons are not
inhibited by a space charge. This
region is obtained at currents less
than that required for a zero field
at the collector. Maximum current
density for zero field at the anode
is I, = 7.72 x 10™ (T**/z%) in
amp/cm®,

Magnetic Field

For commercial tubes a magnetic
field parallel to the electric field
collects electrons leaving the cath-
ode with velocity components in di-
rections other than the parallel elec-
tric and magnetic fields. Because it
is necessary to measure electron
energy distribution, all electrons
with an energy component normal

-6
0
ASTM PLANAR DIODE
-7 E¢»5V 8=500gauss
0 Trc2728¢C
TRp=699c
-
g0
w
-3
S
o 10—9 14
-3
o
o4
o
w
2167k
S
" BEFORE LEAKAGE
IO-“ I3 /2 CORRECTION
lo-lz L ' I 1 1
-4 -2 -1 -08 -0.6 -0.4-0.2

APPLIED VOLTAGE

FIG. 3—Plot of retarding potential char-
acteristics

to the emitter surface must be col-
lected.

The potentiometer in Fig. 2
measures retarding voltage as well
as filament and grid voltages. It has
a range from 0.000001 to 16 v. The
meter has current ranges from 10-*
to 10™ amp. Negative feedback
causes voltage drop across the input
to be less the 0.005 v. All voltages
are provided by storage batteries.

The data in Fig. 3 were obtained
by measuring collector current as a
function of applied voltage. Voltage
is increased negatively. Tempera-
ture is determined by selecting
points on the straight line portion
of the curve in the retarding range.
At very low currents some deviation
from leakage and photoelectric cur-
rents may occur. Corrections can be
made for total leakage by making
a plot as in Fig. 4. Slope in the
region between —2 and -3 v is
V/1, which gives leakage resistance.
Extending this curve back to zero
volts gives photocurrent.

Total leakage current can be
found by selecting a specific voltage.
Leakage current is added to indi-
cated collector current to find true
collector current. The correction in
Fig. 4 i3 for currents from 10™ to
10 amp. The corrected points fit
the retarding field curve very well.

Cathode temperatures found by
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TRANSISTORIZED
POWER SUPPLIES

OVER 50 ACTIVE
STANDARD MODELS

Solid achievement in solid-state
design. Kepco’s 14 years of specialized
experience continues to set the
standard for the “State of the Art” in
voltage regulated power supplies.

oC oc
MODEL OUTPUT OUTPUT
VOLTS AMPS,

_SC-32-0.5 ! 0-32 0-0.5
SC-32-1 0-32 0-1

__S8C-32-1.5 0-32 0-1.5

2SC-32-1.5 0-32 0-1.5

_Dual Output 0-32 | 0-1.5

__8C-32-2.5 0-32 0-2.5

__SC-32.5 0-32 _0-5

__SC-32-10A 0-32 _0-10

__SC-32-15A 0-32 _0-15
SC-60-2 0-60 0-2

__SC-60-5 0-60 0-5_

2SC-100-0.2 0-100 0-0.2

_ Dual Output 0-100 0-0.2

__§C-150-1 0-150 01
SC-300-1 0-300 0-1

__SC-18-0.5 0-18 _0-05

__SC-18-1 0-18 __0-1
SC-18-2 0-18 | 0-2
SC-18-4 0-18 0-4
SC-36-0.5 0-36 0-0.5
$C-36-1 0-36 _0-1
SC-36-2 0-36 . 0-2
$C-3672-0.5 36-72 _0-0.5
SC-3672-1 36-72 Bl

—

__PSC- 52 | 0-7.5 1 0-2
PSC-10-2 7.5-125 § 0-2
PSC-15-2 12.5-17.5 | 0-2
PSC-20-2 17.5-225 § 0-2
PSC-28-1 22.5-32.5 § 0-1
PSC-38-1 32.5-42.5 0-1
HB-2 0-325 0-200 ma.

__HB-4 0-325_ | 0-400 ma.
HB-6 0-325 0-600 ma.

__SR12-50 5-13 0-50

__SR28-50 2432 § 0-50
SR48-30 44-52 0-30

- -

-~
-~
i
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REGULATION
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For complete specifications

< pc(): > 131-38 SANFORD AVENUE * FLUSHING 55, N. Y. o IN 1-7000
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Fights all '

RELIABILITY

FANSTEEL METALLURGICAL CORPORATION North chicago, III., U.S. A.

CIRCLE 82 ON READER SERVICE CARD

LEAKAGE RESISTANCE

FIG. 4—Plot permits determination of leak-
age resistance

the retarded field method were com-
pared with thermocouple indica-
tions. Reasonably good agreement
was found in tubes with plane par-
allel geometry. For an electron gun
assembly temperature was 200 to
300 degrees higher than the thermo-
couple indicated. With a magnetic
field, deviation was —1 percent.

Cathode temperature in the elec-
tron gun assembly was measured
for various values of magnetic field
with filament voltage held constant.
At zero magnetic field, temperature
measured by the retarding field
method was high. As B increased,
measured temperature dropped to
true value. A plot should be made
for each tube type to ensure that B
is sufficiently high.

Microwave Transistor
Uses Coaxial Mounting

GERMANIUM mesa transistor oper-
ates in the low microwave region.
A very wide band amplifier using it
has been developed at Bell Tele-
phone Laboratories.

The diffused-base, alloyed-emit-
ter, pnp mesa transistor functions
as an oscillator at 3 Gc or as an am-
plifier at 1 Gc¢ and below. It is 1.8
mils long and 1.5 mils wide. Three
metal stripes, each i% mil wide by
13 mils long, are evaporated onto
the surface of this small plateau
and alloyed into the semiconductor.
Gold wires 2/10 mil in diameter
are used for connections. The dif-
fused base is 1/50 mil thick.

It is mounted in a coaxial shell
that electrically matches a 50-ohm
coaxial line. (The germanium wa-
fer is gold bonded to the inner con-
ductor of the output section; the
emitter stripe is connected to an in-
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ternal shield integral with the en-
capsulation shell; the base stripes
are connected to the center conduc-
tor of the input line.)

Amplifiers

Wide-band and narrow-band
feedback amplifier circuits using
the new transistor were con-
structed. The three-stage amplifiers
used transmission-line principles,
with a channel-type line for easy
access to the center conductor. The
amplifier has a gain of 18 db, flat
within 1 db from below 1 Me to over
750 Mec. Higher gain, with corres-
pondingly lower band width, can
also be achieved.

The emitter (header) is grounded
to maintain outer-conductor contin-
uity, and the transistor biases are
stabilized with local d-¢ feedback.
A low-frequency transistor is in-
serted in each biasing circuit to in-
crease d-c feedback without saeri-
ficing high-frequency gain.

The amplifiers are very stable,
and the noise figure at 200 Mec is
5.5 db with the feedback loops open.

The work was partly supported
by the U. S. Army Signal Research
and Development Laboratories.

Radar Field Discharges
In Low-Pressure Gas

Radar field at parabolic focus causes cone
tinvous discharge in bulb with gas at re-
duced pressure. Drs. Hans Kleinwachter

and Jens Geerk, Ernst-Mach Institut,
Freiburg, W. Germany, are experimenting
with electrodeless bulb in conjunction with
ionized gases, chemical and nuclear
reactions

ELECTRONICS - APRIL 15, 1960

The Latest in RELIABLE
Silicon Power Rectifiers

FANSTEEL®

FANSTEEL METALLURGICAL CORPORATION North Chicago, 1., Us.4.
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CIRCLE 83 ON READER SERVICE CARD

83



COMPONENTS AND MATERIALS

Materials Progress Not Accidental

ACCELERATED EFFORTS in the fields
of physics, chemistry and mathe-
matics, supplemented by cross fer-
tilization of scientific and engineer-
ing fields, are required to bring new
knowledge about the fundamental
properties of matter to bear on solv-
ing materials problems.

In the few days since our short
report on materials push by the Na-
tional Academy of Sciences (ELEC-
TRONICS, p 85, Apr. 8) we have re-
ceived several letters of concordance
with the National Research Coun-
cil’s proposal for more effective or-
ganization and administration of
materials research and development.
And we are continuously on the
alert to report materials progress
since we recognize this underlying
need for the electronics industry.

Transistor Potting

Last week, Dow Corning Corpo-
ration announced a new high purity
gilicone dielectric for potting tran-
sistors. This special grade material,
SYLGARD 81, protects the transistor
from welding splatter during as-
sembly, then cushions mechanical
shock and vibration for greater re-
liability in service.

Nonmelting and greaselike, the
transistor compound is serviceable
from —70 to 200 C. As a potting
material, it aids in conducting heat
away from the wafer and to the
outer case of the transistor. The
compound is easy to apply by dis-
pensing manually or with automatic
metering devices.

An easy-to-use encapsulant that
remains serviceable despite con-
tinuous exposure to temperatures
from below —60 C to 250 C, SYL-
GARD 191 is applied to electronic
parts with the fill-in-place technique
—it retains its physical and electri-
cal properties indefinitely at tem-
peratures up to 250 C, and much
higher for short periods.

\T\he fill-in-place application proc-
ess eliminates laborious preparation
of high Viscosity mixtures. An or-
ganic filler, one of the two compo-
nents of the SYLGARD 191 system,
is poured into the form. Then the
other component, & solventless sili-
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(A)

(8)

Unlinked polyethylene (A) softens ond
flows, unlike the cross-linked chains (B)
that retain strength at high temperatures

cone resin, is vacuum impregnated
through the filler to complete the
encapsulation. This compound com-
bines the economy and improved
thermal stability of highly filled
encapsulants with the inherent
properties of silicone resins. The
compound, as supplied, consists
of precatalyzed solventless silicone
resin, and the necessary quantity of
inorganic filler.

Strong Polyethylene

An improved polyethylene which
exhibits excellent tensile strength,
particularly at high temperatures
may find applications in hot-
strength films and tapes, molded in-
dustrial parts and wire and cable
insulation.

Nonexclusive licenses under Gen-
eral Electric’s U. S. patent No.
2,888,424 directed to the manufac-
ture of this material will be made
available on reasonable terms, ac-
cording to S. L. Brous, Marketing
Manager of the Company’s Chemi-
cal Materials Department at Pitts-
field, Mass.

Figure 1A shows polymer chains
of polyethylene. Because the chains
are not linked together, polyethyl-

ene is a thermoplastic material:
that is, it softens and flows at mod-
erate temperatures. In the improved
polyethylene, Fig. 1B, the chains
are linked together with actual
chemical bonds, and this cross-
linked polyethylene is a thermoset
material: that is, it retains its
strength even at high temperatures.

Chemically cross-linked polyethyl-
ene has been used in VULKENE ca-
bles for over a year. Meanwhile
much developmental work is in
progress at GE looking to early in-
troduction of 600-v power and con-
trol cables during 1960 with higher
voltage cable insulations some time
after that. Cross-linkage is also pos-
sible by irradiation, but in the past
this has been more difficult to ob-
tain even irradiation with parts
that were not flat. With chemical
cross-linkage, peroxides and rein-
forcing fillers, are added to the
powder to give the required results.

Plastics for Missiles

Laminates developed for missile
applications should produce mate-
rials with substantially superior
ablation resistance and other desir-
able properties, according to C. M.
Thacker, Technical Director, Taylor
Fibre Co., Norristown, Pa.

Although several laminates now
available have been successfully ap-
plied in missile parts, their suit-
ability has been more or less an
accident. The grades now in use
were developed primarily for elec-
trical applications where a premium
is placed on such properties as elec-
trical resistivity and resistance to
absorption. In missile application,
on the other hand, resistance to
high temperature erosion and high
thermal insulation are prime.

Nylon-web, phenolic-resin lami-
nates and glass-epoxy laminates are
proving useful in missile applica-
tions. Taylor is preparing to test a
variety of web and resin combina-
tions. Web materials include paper,
asbestos, Nylon, Dacron, Refrasil,
graphite cloth and Teflon.

Selection of web-resin combina-
tions will be guided by the prevail-
ing knowledge that when laminates
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B & W Associates built in a Sola regulated plate-filament power trans-
former as an integral component in their portable lie-detection apparatus.

Portable lie detector operates accurately with
Sola-regulated plate and filament voltages

This sensitive polygraph operates by picking up and
immensely amplifying tiny electrodermal responses. It’s
small wonder that line voltage variations encountered in
field operation must be corrected if the responses of the
witness are to be measured accurately.

The lie detector’s built-in power supply transformer
is a Sola Constant Voltage Plate-Filament Transformer
which performs this dual function: (1) it supplies plate
and filament voltages just as an ordinary power supply
transformer would do; (2) it regulates these supply
voltages within +39% even when the line voltage varies
over a 100 to 130-volt range.

Besides providing regulation which assures accurate

polygraph operation, the Sola transformer protects
tubes and components from cold inrush current and
from fault currents.

This simple, reliable component costs little more than
ordinary, non-regulating transformers. And compared
to other types of regulating circuitry used with conven-
tional power transformers, it is considerably cheaper.

The plate-filament regulator is only one of the com-
plete family of Sola Constant Voltage Transformers
including such special types as filament and adjustable-
output units. More than 40 models are available from
stock, and Sola manufactures custom-designed units in
production quantities to meet special needs.

For additional information write for Bulletin 7D-CVE

SOLA ELECTRIC CO., 4633 W. 16th St., Chicago 50, lil., Blshop 2-1414
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In Canada, Sola Eleciric (Canada) Ltd.,, 377 Evans Ave., Toronto 18, Ont.
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This low-pressure pot assures
ON-SPEC CALIBRATION
AFTER 3 HOURS

AT 25 G’s

It’s all in a day’s work for
CEC’s new 4-380A, the toughest
. g UCER DIVISION

of low-pressure potentiometers. e T
If you've been having shock and POT}(PE’RAE'SSS!?E % .
vxbratlorf problems with run- RANGE I < 0
of-the-mill pots, you’ll want to Rests N OHMS
take a good look at 4-380A, the CURRENT RATING I MA

A ' CUST. PART NOEIEEEN
pot that shrugs off continuous SERIAL. NO.
25 g, 2 KC vibrations for
hours with negligible change
in calibration.

The 4-380A has other advantages,
too. Pressure ranges cover a
spread from 1 psi to 100 psi.
‘When operated over most pressure
ranges at —65°F. to +200°F., the 4-380A
shows temperature effect of less than 1%.

This rugged low-pressure potentiometer, available
in absolute, gage and differential models, is
-unequalled in resistance to shock and vibration.
Put it to work in your toughest environment...
watch it come back for more, day after day.

Transducer Division

CONSOLIDATED ELECTRODYNAMICS / pasadena, california

A suBsIDIARY OF Belle-Howell « FINER PRODUCTS THROUGH IMAGINATION

For detailed
specifications on
this toughest of
low-pressure pots,

call your nearest
CEC sales and
service office, or
write for Bulletin
CEC 1604-X24.

are used in missiles, particularly
where resistance to ablation is de-
sirable, the following properties
strongly influence results: low-heat
conductivity ; a steady but slow evo-
lution of low molecular weight
gases on decomposition of the mate-
rial; high heat absorption resulting
from physical transitions, decompo-
sition and, finally, dissociation of
the gases into monatomic forms;
and high structural strength before
and after surface charring.

The first step in Taylor’s program
is to calculate the physical charac-
teristics of the experimental lami-
nates. Thermodynamic and other
physical data are available on many
web-resin combinations whereby
quantitative values may be given.
Where data is not available, con-
ventional approximation methods,
particularly for heat of dissociation,
are used. The experiments are de-
signed to cover a wide range of gas
evolution per unit of weight, as well
as a wide range of capacities for
heat absorption.

Improved Capacitors

CAPACITORS in which the electrodes
are formed of plastic with a sput-
tered metal conducting layer are
claimed to show advantage at high
temperatures over standard types.

By making the electrode from the
same material as the insulant,
cracking due to differential thermal
expansion is avoided and operating
limits are raised.

Rights for these capacitors are
held by the United Kingdom Atomic
Energy Authority.

Tiny Light Bulbs

PIN-SIZED, or mite-sized incandes-
cent lamps are available from two
manufacturers. The PINLITE is an
incandescent lamp that measures
0.015 in. dia and 0.062 in. length.
And the MITE-T-LITE is cylindrical
with a nominal diameter of 0.040
in. and length of 0.125 in. Uses:
medicine and medical electronics;
computer read out, meter pointer
visual aid; high frequency indi-
cator to 3,000 Mc; low-voltage, low-
current circuit performance; indi-
cators for transistorized circuits.
PINLIGHT is available through Kay



Electric Co., Pinebrook, New Jer-
sey. MITE-T-LITE is available from
Sylvania Electric Inc., Salem, Mass.
Light output of the latter is given
as 100 millilumens at 1.5-v input.
The efficiency of the lamp is approx-
imately 1.5 lumens per watt.

Portable Tv Battery

DEVELOPMENT OF a lighter, smaller
silver-cadmium portable tv battery
capable of more than 2,000 hours
of operation (500 charge-discharge
cycles) has been announced by
Yardney Electric Corp., N.Y.C,,
manufacturer of the compact, pow-
ful Silvercel and Silcad batteries,

The 8-cell power pack, called the
8xYS5, weighs only 2.6 pounds; is
3.16 in. wide, 3.24 in. long and 3.92
in. high; offers 22.4 watt-hours per
pound and 1.5 watt-hours per cubic
inch. It is rated at 5 ampere hours;
has a nominal operating voltage of
8.7 volts; and can be operated at
temperatures ranging from —20 F
to 140 F and stored at temperatures
ranging from —40 F to 165 F. In
typical application, it produces 8.7
watts for 6.7 hours.

Cheaper than any comparable
unit, this extremely rugged Silcad
battery, now in mass production,
costs less than 12 cents per hour of
operation. It is a lighter and smaller
model of a previous silver-cad-
mium battery developed by the
company for portable television.

The new Silcad system combines
the high power output of silver with
the long life of cadmium. Silcad
batteries have a capacity two and a
half times greater than that of
heavier batteries of other types.
They have found wide application in
portable commercial and military
equipment, and wherever else mini-
aturization and high power output
over a long cycle life are crucial.

l

NEW...

FOR VIBRATION
MEASUREMENT

A hint of vibration is detected
instantly by CEC’s new
omnidirectional 4-123A
vibration transducer. This
rugged pickup assures a
frequency response of 45 to
2000 cps...provides constant
damping over an operating
temperature range of —65° F.
to +-500° F.

Hermetically sealed against
sand and dust, the 4-123A
functions perfectly in oily,
corrosive and humid
atmospheres. It weighs only
4.25 oz., including connector,
and is 2%” high.

Wherever unbalance is present
—in engines, machinery, motors
or generators—CEC’s line of
vibration transducers ensures

fast detection, quickly helps
solve your vibration problems. .

For complete information, call your
nearest CEC sales and service office or
write today for Bulletin CEC 1596-X16.

Transducer Division < g

CONSOLIDATED ELECTRODYNAMICS / pasadena, california
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PRODUCTION TECHNIQUES

Welded Studs Hold
Chassis to Panels

END-WELDED STUDS are used at Sola
Electric Co., Chicago, to mount d-¢
power supply chassis to rack mount-
ing panels. The studs do not require
drilling and countersinking the
panel for bolts and leave the panel
exterior unmarred by screw heads.

Studs 3 or 5 inches long are
welded to the inside of the panel.
For standard panels, a stud-welding
gun is mounted on an air cylinder
and the panel is located in a jig.

Production rate with the semi-
automatic setup is 3 studs a minute.
A hand gun can be operated off the
same welding control box for small
runs or odd-shaped panels which do
not fit the jig. Guns and studs used
are from Nelson Stud-Welding Di-
vigion, Lorain, Ohio.

Fixture which locates panels under welder
slides in track on table

Nuts are run down on prethreaded studs

<—CIRCLE 87 ON READER SERVICE CARD
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Load welder is part of line capable of producing 43,000 diodes weekly

Machine Welds Leads to Headers

VACUUM, AIR JET and mechanical
transfer methods are combined in a
machine developed by Ferranti Ltd.
to weld leads to diode headers. The
machine is part of a line of auto-
matic equipment producing a new
series of miniature silicon diodes at
the firm’s plant in Oldham, Lancs.,
England.

Headers are loaded into a hopper,
where they are kept in motion by
an oscillatory stirring bar. As they
leave the feed chute through an
escapement, they are influenced by
an air jet into the cups of the first
rotary index table. They are hori-
zontally indexed a half turn.

Since the headers are larger at
the base, to which the lead is
welded, than at the top, they are
upside down at this point. They are
inverted by a vacuum pickup arm
which rotates 180 degrees verti-
cally in the transfer to the second
rotary table. Nimonic alloy jigs
then carry the headers to the weld-
ing station.

Wire, fed from a spool, is welded
to the bases with an oxy-coal gas
flame. The wire is measured to
length and cropped with transverse
guillotine knives. The headers are
moved under the U-shaped tube and
blown through the tube into a small

hydrogen furnace. After oxide
created by the weld is removed, the
headers are taken from the furnace
and copper and gold plated. The
machine is controlled from a com-
mon camshaft, enabling the index-
ing time (nominally eight seconds)
to be varied at will.

Solder discs and silicon dice are
fused to the headers in a jig passed
through a hydrogen furnace. Etch-
ing, cleaning, drying and varnish-
ing, and sealing are carried out on
2 more automatic machines. Be-
fore sealing, solder rings are placed
on the headers and the cams, with
glass-sealed leads, are positioned
over the headers. After the as-
semblies are heated in a series of
eddy current heaters in a vacuum
chamber, the cams are dropped onto
the headers by a trip mechanism,
sealed and cooled.

Magnetic Electrodes
Hold Parts for Weld

MAGNETIC SPOT-WELDING electrodes
simplify the problem of positioning
small parts which are to be welded
to sheet or strip material. Small
bar magnets are placed inside the
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Model QM6.3-.32. Miniature Transistorized Regula-

’ ted D-C Supply features regulation to +0.059%, for

% . B combined line and load variations. This is one of more
_— than 180 miniature component-type power packs
offered by Sorensen. They include, in addition to

+ _ o M highly reguiated d-c supplies, dc-to-ac inverters and

dc-to-dc converters.

Model Q12-15A. One of the 15 Sorensen Q Series
high - precision transistorized low-voltage supplies,
features voltage regulation to +0.059; for combined
line or toad variations. Models for 6, 12, 28 vdc out,
with power capacities up to approximately 240 watts.
Similar QR Series features precision regulation with
wide output voltage adjustment range. Two models:
0-75vdc at 2 amps max and 0-36vdc at 4 amps max.

Model 2150-5 (Control Section). This is just one of a
tremendous variety of Sorensen high-voltage d-c sup-
plies, high-voltage a-c and a-c/d-c testers, and elec-
trostatic -generators. Modeis completely cover the
voltage range from 1000 to 600,000 volts. Power out-
puts range up to 60 kilowatts.

!

T

2
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3 out of 400 power supplies

listed in the BIG, NEW SORENSEN “‘Power Supply Handbook and Catalog”

32-pages of important specifying data on...

e Regulated d-c supplies e Frequency changers (variable frequency power sources)
o High-voltage products —to 600 kv e Miniature transistorized inverters and con-
verters e Line-voltage regulators.

More than 400 models are covered . . . plus important technical selection and
application data. Write for your copy of the new Sorensen catalog today. Sorensen
& Company Ine., Richards Avenue, South Norwalk, Connecticut. o.a2

————

S
/, \ CONTROLLED
SM POWER

4

4

—-— PRODUCTS

A SUBSIOIARY OF RAYTHEON COMPANY

n..the widest line lets you make the wisest choice
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PRIZE

PROGRAMMED
PULSE

PACKAGE

. . . for the engineer who needs
fully controlled, bi-polar,

high amplitude current pulses
for R & D in thin magnetic
films and high speed ferrites.

For eight step programming,
large load handling capacity,
multiple current outputs . . .
Rese Model 1020 Programmed
' Current Pulse Generator.
Write for Bulletin 57-B.

rese engineering, inc.

731 ARCH ST,

MAGNETIC CORE TESTERS + HIGH SPEED MEMORIES - LOGIC CIRCUIT PLUG-INS

PHILADELPHIA 6

CIRCLE 202 ON READER SERVICE CARD

for maximum reliability ® ®® ®® ®* ¢ ® e e 090 00000

KEEP :
TRANSISTORS - . :
cooL ] | \ X

W e (Jetec Outline TO-9)

operating temperatures
with these new
Birtcher Transistor
Radiators. Provides the
transistor with its

own heat sink and a
greatly increased
radiating surface. Easy
to install in new or
existing equipment.
Modifications to fit
hundreds of popularly
used transistors.

with NEW
BIRTCHER

TRANSISTOR
RADIATORS

FOR CATALOG
a&d THE BIRTCHER CORPORATION

t“ftd'.““ industrial division
write: 4371 Valley Blvd, Los Angeles 32, California

Sales engineering representatives in principal cities.

90 CIRCLE 90 ON READER SERVICE CARD

electrodes. Polarity is arranged so
that one electrode tip forms a north
pole and the other tip forms a south
pole.

The small parts are placed on the
tips and the magnetic attraction
holds them in place until the weld is
made, as in Fig. 1. Magnetized rods
can also be used instead of tweezers
to pick up the parts and place them
on the electrodes. Coating the
pickup rods with nonmagnetic ma-
terial will lessen their magnetic pull
and make the transfer easier.

WELDING

PARTS TO
BE WELDED ELECTRODES
TO SHEET 7 MAGNETS

FIG. 1—Rod magnets ploced in hollowed
electrodes hold small parts during spot
welding

FORK

JG

WORKPIECE

=) DIE PLATE

FIG. 2—Type of jig used for drilling can
also be used for punching

GRINDING
FOAM BELT
PLASTIC -_ CONVEYOR

BELT
e
~7 ] eainG
C Y LTS

FIG. 3—Foam plastic between backing
plates enables abrasive belt to be used as

belt grinder conveyor belt

Another Swedish shop trick, also
reported (in European Technical
Digest 3280) by the European Pro-
ductivity Agency, Paris, France, is
illustrated in Fig. 2. A drill press
type of jig is used to position work-
pieces in a punch press. The jig is
fitted with guide bushings at hole
locations. Pins on the edges of the
jig hold the workpiece in position
under the jig. The die is in the die
plaie, under the punch. The oper-
ator slides the jig and workpiece

APRIL 15, 1960 + ELECTRONICS



over the die plate, placing each
guide bushing in the V-groove in
the end of the fork.

The setup shown in Fig. 3 en-
abled a Swedish firm to avoid
degreasing small flat stampings be-
fore grinding them on a semiauto-
matic belt grinder. With a rubber
conveyor belt, parts not degreased
were thrown out of the machine
when the belt got greasy. Changes
in the shape of the rubber belt re-
sulted in uneven grinding.

Substituting a grinding belt for
the rubber belt permitted the
greasy parts to be ground. The
foam plastic between the original
backing plate and a second backing
plate restored resiliency. Leaving
lubrication on the stampings was
also found to increase belt life and
reduce the risk of clean stampings
corroding.

Neoprene Plug in Die
Forms Odd- Shaped Can

fram left, laaded die, brass blank and
finished fiaat

ODD-SHAPED cans can be made of
easily-formed metal by filling a sim-
ple die with a Neoprene plug. The
method is sometimes used in metal
shops when production demands do
not warrant investment in com-
pound dies. The photo illustrates
how switch floats are made on a
compound mandrel press at Newark
Controls Co., Bloomfield, N. J. The
die is in 2 parts, a base machined to
form the taper and a screw-down
cap which accepts the press plunger.
The plug is placed in the brass
float blank in the die. As the plug
is compressed, plug and float take
the shape of the die.

ELECTRONICS - APRIL 15, 1960
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. NEMS-CLARKE
pe DCA 1000 and DCA-500

DIVERSITY
COMBINER

ombiner greatly reduces
the problem of data red from separate recordings
by combining outputs of r s operating with separate
antennas. A single outp the combiner contains

all information received , 2, 3 or 4 receivers.

SPECIFICATIONS |
A

$/N impravement, far Equal Input S/N‘s—d4 inputs, 5-6db; 3
inputs, 4-4.7db; 2 inputs, 2-3db

Respanse Time .............. 2 milliseconds, appraximate

Bandwidth Pasition
500ke 100ke

Maximum Data
Frequency RONge .......ceoo. 100cps-85ke ..... 100¢cps-35ke

Recommended IRIG

Telemetry Signals ............ FM/FM oo PDM/FM
Minimum Available
Noise-Frequency Ronge ....... up ta 130ke ...... vp to 70kc
Input Data Phase Shift ......25 degrees moximum between
any two inputs
Overall Goin ..ocvveeioeeresosnones Voriable vp to ~-10db
Maximum Qutput Level ........ccovevnnnrnens 10 volts RMS
Overoll Frequency Response ............ +2db, 100cps-200ke
Input Pawer .............c. 120 volts, 50-400 cps, 150 watis
SIZO oo v omereis o oo S e R e e 197 wide, 7” high, 15" deep

NEMS CLARKE CO.

S

919 JESUP-BLAIR DRIVE

SILVER SPRING

MARYLAND
ELECTRONICS SINGE

A DIVISION
OF VITRO
CORPORATION
OF AMERICA

PRECISION 1909
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On The Market

w

Wideband Video Recorder

records from 10 cps to 4 Mc

MILITARY and scientific applications
are planned for a new wideband re-
cording system developed by Ampex
Corp., 934 Charter St., Redwood
City, Calif.

The unit is available in both air-
borne and ground-based models.
The airborne unit is capable only
of recording and is designated the
AR-300. The ground unit is ca-
pable of recording and reproducing.
It is known as the FR-700.

Both units can record two chan-
nels of wideband information over
the frequency spectrum from 10 cps
to 4 Mc. Amplitude response is flat
to within 3 db over this range.

Solid-state components and etched
circuits are used throughout the
system. The airborne AR-300 re-
cording system displaces only 3.5
cu ft and weighs less than 150 1b
including tape. The FR-700 re-
corder-reproducer is mounted in a
standard 19-in. electronics rack and
uses four feet of rack space for tape
transport and electronics.

In addition to being able to

record two channels of wideband in-
formation from 10 cps to 4 Mc si-
multaneously, the system also re-
cords two auxiliary information
channels with a frequency response
from 200 cps to 15 Ke. Tape used
is 2-in. wide 1-mil Mylar base. Each
auxiliary track takes 0.24 in. on the
tape. The control track requires
0.034 in. and the wideband data for
two-channel recording uses 1.803 in.
Tape reels, 103 in. in diameter carry
3,800 ft of tape.

Both machines use a rotating
magnetic head that records wide-
band data in a transverse fashion.
This method provides a head-to-
tape speed of 1,300 in. per second
even though the tape moves past the
head assembly at the rate of only
12} or 25 in. per second. The two
speeds are part of the option of
recording one wideband channel for
one hour at 12! in. per second or
two wideband channels simultane-
ously for one-half hour at 25 in. per
second.
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Radio-Frequency Converter-Amplifier
for missile telemetering test purposes

THE DAVEN Co., Livingston, N. J.
New r-f converter-amplifier for use
in closed circuit tests of missile tele-
metering and data transmission
systems. Unit consists of an r-f am-
plifier and converter section, a crys-

92

tal-controlled oscillator and multi-
plier section, and a high gain, high
output i-f amplifier. Using a ce-
ramic triode in a grounded grid
circuit, the r-f amplifier accepts
any one of four pre-set frequencies

in the 200 Mc and is amplified to the
final output level of 5 v at an im-
pedance of 200 ohms. Maximum
overall voltage gain is 500,000 from
the 50 ohm input to the 200 ohm
output, and the bandwidth is 200
Kc at the —1 db points. A manual
gain control provides for gain ad-
justment over a 40 db range.

CIRCLE 302 ON READER SERVICE CARD

Trimmer Capacitors
coaxial type

MARSTAN ELEcCTRONICS CorP., 204
Babylon Turnpike, Roosevelt, L. 1.,
N. Y. The ME series coax trimmer
capacitors with insulating washers
were developed to meet the need for
3,000 wvde low cost units with ex-
tremely low capacitance, excellent
linearity and very low DQ for chas-
sis grounded, chassis isolated and
isolated chassis feed through ap-
plications. Units can be precali-
brated to any value within their
range to = 3 percent and operate
over — 55 C to + 125 C. The ca-
pacitor lends itself to any standard
coax capacitor ranges as well as
two-gang units. Unit is of bonded
one-piece construction, has position
locking features and can withstand
shock and vibration requirements.

CIRCLE 303 ON READER SERVICE CARD

Hall-Effect Device
miniature size

SUITABLE for use as a gaussmeter
probe is a new indium arsenide
Halltron or Hall-effect device an-

-

nounced by Ohio Semiconductors,
Inc., 1035 W 3rd Ave., Columbus,
0.

The unit features miniature size,
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The RACAL TRA.55 Radio-
telephone, with an output of 60 W
P.E.P., includes 4 pre-set channels
from 3 to 12 Mc/s, and is suitable
for R/T, keyed tone telegraphy
with full D.S.B. compatibility. Itis
suitable for 100/125 and 200/250 V
mfp}u(;oal 40/60 c/s using a maximum

JUST ONE OF THE RACAL
RANGE: Get details too of the
TA.83 and TA.104 transmitters
(500 W and 60 W), the TA.99 and
TA 84 linear amplifiers (1 kW and
5 kW) and the S.S.B. receivers Lype
RA.87 and RA.101.

The RACAL TRA 55

60 wart Radiotelephone
=the answer 1o your
field communrcation

problems.

It gives high performance and reliable operation. It needs minimum maintenance in field HF links
anywhere in the world, It is easily used by unskilled personnel. And it costs so little to buy. The

Write for details to:

TRA.SS is typical of the growing range of RACAL S.S.B. equipment.
RACAL’S REPRESENTATIVE in the United States,

Mr. W. J. ZULLO, Room 203, Esso Building, 261, Constitution Avenuec N.W.,

Washington 1, D.C., or 104, Highland Avenue, Somecrville 43, Mass.

CANADIAN AGENT, INSTRONICS, LTD,, P.O. BOX 100, Stittsville, Ontario, Canada.
or write direct to: RACAL ENGINEERING LTD., BRACKNELL, BERKSHIRE, ENGLAND
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WHAT'S NEW
IN COMPONENTS?

‘What useable discoveries are being made on the frontiers
of electronic knowledge? Here are a few selected at random:
directive long-range sonar transducer . .. high-speed ferrite
memory and logic element . . . space-probe telemetry system
. . . master preamplifier for X-band radar. You can never
tell when one is going your way. This is just ONE of the
reasons why you should subscribe to electronics (or renew
your subscription).

Fill in box on Read- FIND WHAT
er Service Card.
Easy to use. Postage YOU NEED IN LECH

free,
electronics

ELECTRONICS « APRIL 15, 1960
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advancement
in lnsirumenf

SEALED
RUGGEDIZED

PANEL METERS

YEAK

HERMETICALLY SEALED ., . GLASS-TO-METAL

MIL 22" {MR26} and MIL 3%2" (MR36) sizes.
Also 1%2" Ruggedized and 4%” Sealed
Models. va, ma, amp, mv, volt, kv, ac rectifier
types for voltage, decibel and VU measure-
ment. Stondard ronges. Bulletin on request,
Marion Instrument Division, Minneapolis-
Honeywell Regulator Co., Manchester, N. H.,
U.S.A. In Canoda, Honeywell Controls Limited,
foronto 17, Ontario.

Honeywell
PI"‘:’::’:INQ THE PUTURE H %t % &‘m

dice some
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low ohmic residual error and low
temperature coefficient. Designated
the HP-310, the unit measures 0.375
in. long by 0.126 in. wide by 0.019
in. thick.

The device is capable of opera-
tion from —35 C to 86 C and has a
temperature coefficient of approxi-
mately —0.1 percent per deg C.
With a control current of 100 ma
and a flux density of 10 kilogauss,
the nominal open-circuit Hall-effect
output voltage is 100 mv.

Modular Sideband Receiver
offers flexibility in use

A NEW high-frequency single-side-
band strip receiver made by Wilcox
Electric Co., 14th and Chestnut,
Kansas City, Mo. permits unusual
flexibility of use.

Designated the model 606, it is
made up of two module sections.
These sections are separate r-f and
i-f/audio strips. Photo shows i-f/
audio section.

The i-f/audio chassis can be used
with one or more of the r-f fixed-
frequency strips or with a tunable
high-frequency receiver. The fixed-
frequency strips afford a frequency
stability of one-half cycle. The tun-

Linearities (Hall voltages verses
magnetic intensity) of one percent
or better can be achieved when the
input of output circuit is properly
loaded. Rugged construction is
achieved by mounting the device on
a rigid substrate and molding it in
high-strength epoxy resin.

Sample quantities (one to four
units) are priced at $37.50 each.
Savings are available on larger
quantities.

CIRCLE 304 ON READER SERVICE CARD

able receiver permits monitoring
several frequencies. The i-f/audio
unit converts a high-frequency tun-
able receiver to single sideband use.
In the r-f chasses, six bands each
covering about one octave are used
to cover the 2 to 32-Mc range.

Reception modes include: upper
sideband, lower sideband, simul-
taneous upper and lower sideband,
a-m, modulated c-w and frequency-
shift keying. The units are de-
signed for military and commercial
applications.

CIRCLE 305 ON READER SERVICE CARD
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Traveling-Wave Amplifier

ruggedized for 8,000 to 12,000 Mc use

A RUGGEDIZED broadband traveling-
wave amplifier for the 8,000 to 12,-

94

000 Mc band has been introduced by
the General Electric Power Tube

Dept., Schenectady, N. Y.

The new tube, designated Z-5259
is designed for input service to ra-
dar receivers but is said to have
use also in radio astronomy, radi-
ometry, electronic countermeasures
and microwave radio-relay service.
The tube can be used as a limiter,
automatic gain control tube, micro-
wave mixer and frequency divider
as well as an amplifier.

The tube is said to have the ad-
vantages of low noise figure, high
gain, rugged construction, broad
bandwidth and freedom from me-
chanical tuning.

CIRCLE 306 ON READER SERVICE CARD

Burglar Alarm
fully transistorized

SAFES, filing cabinets and other
metal objects that can be insulated
from ground can be guarded by a
new capacitance burglar alarm in-
troduced by Kidde Ultrasonic &
Detection Alarms, Inc., Clifton,
N. J. The unit is called the Prox-O-
larm and is approved by Under-
writers’ Laboratories.

The alarm circuit is fully transis-
torized and will compensate auto-
matically for changes in tempera-
ture or humidity while retaining
required sensitivity. The cabinet
measures 11 by 8 by 7 in.

The system can be used to pro-
tect up to 40 standard filing cabi-
nets and can be adjusted to trigger
when an intruder approaches with-
in a few inches or to trigger on
actual contact only.

Power for 2,000 hours operation
is provided by self-contained dry
cells or the unit can be powered by
a 12-v bell-ringing transformer, the
dry cells provide standby power.

CIRCLE 307 ON READER SERVICE CARD

Amplifier Mesa
30-Mc unit

MotoroLA INC., Semiconductor
Products Division, 5005 E. Me-
Dowell Rd., Phoenix, Ariz., an-
nounces the 2N741 30 Mc amplifier
mesa transistor. Designed for a
wide range of h-f applications in-
cluding tv video amplifiers, its low
collector cutoff current of 0.2 pa
make it usable for critical d-c di-
rect-coupled amplifier service. It
can also be used in transmitters as
a low power output or driver/mul-
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NEW

AEROGLAZE"
CONFORMAL

COATING

ON

CPM CARBOMOLD
RESISTORS

Encapsulated resistors In a
strong reinforced moisture
and heat resistant plastic
for stability, precision and
reliability, Available in Vs,
Va, VY2, 1 and 2 watt sizes in
MiL deslignations RN60B,
RN65B, RN70B, RN758 and
RN80B.

CPC CERAMIC-
CASED CARBOFILM
RESISTORS

Extra-rugged construction to
meet all requirements of
critical circuitry, Especially
suitable for applications de-
manding maximum protecs
tion against exposure and
extreme environmental con-
ditions. Available in Vs, Ya,
1 and 2 watt sizes.

Hi-Q.
EoIVision

ELECTRONICS - APRIL 15, 1960
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Leads 14" + %" I

at NO Increase in Price!

Now...deposited carbon resistors with exclusive Aeroglaze
conformal coating offer superior performance and greater mechanical
protection over conventional painted units at NO increase in price.

RESISTORS

Exceed Painted Resistor Performance

Aeroglaze coating applied as a 100% solid eliminates weakened
coatings through use of solvents and provides uniform sizes and
appearance. Aeroglaze coating will meet all moisture requirements
of MIL-R-10509B. Mechanical protection is superior to any
other method and special tubes, sleeves and jackets are eliminated.

Aeroglaze resistors are available for immediate delivery in production

quantities in the following ratings and sizes:

TYPE CPX—-AEROGLAZE CARBOFILM RESISTORS

Type

A=k,

B8 Max.

Watts

Res. Range

Mil Designations

Max. Volts

CPX Y%

CPEX %
CPSX Y%
CPX %

CPLX 4
cPX 1
CPX 2

125
.203
.203
.250
.250
.328
.328

5 ohms 10 1 meg.
10 ohms to 2 meg.

10 ohms to 2,5 meg.

10 ohms to 5 meg.

5 meg. to 7.5 meg.

10 ohms to 15 meg.
15 ohms to 50 meg.

Write for new descriptive literature to...

AEROVOX CORPORATION

RN10

RN20

300
350
350
350
500
500
1000

OLEAN, NEW YORK
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LING'S LIGHT-ARMATURE SHAKER LETS YOU
TEST UNDER PRESSURE Altitude, temperature, humidity! To help you

conduct vibration tests under such extremes,
Ling brings you the new liquid-cooled Shaker A246 of revolutionary design. In this 7500 force-pound shaker,
Ling shaves the weight of the armature to a new low of only 68 pounds — the lightest armature by far for this
force-rating. Structural rcsonance, first major, develops at 2570 cps, bare table. Shaker efficiency is at a new
high; the A246 delivers full output at reduced amplifier power, cutting costs on associated electronics equip-
ment. In a chamber, it functions at extremes well above ordinary shakers — from —100°F to +300°F, and up
to 125,000 ft. Further, it simplifies chamber testing even more when used with the piggy-back chamber shown
above. With Ling seals and baffles, the shaker body acts as one wall of the chamber, and only the table rides
into the chamber. This is just one more advance from Ling research; for electronics that always help you out

of prototype into production, fast—look to Ling. For

details, write Dept. EL-1, at either address below. I | I | \| G—
ELECTRONICS

A DIVISION OF LING-ALTEC ELECTRONICS, INC. + 1515 SOUTH MANCHESTER, ANAHEIM, CALIFORNIA « 120 CROSS STREET, WINCHESTER, MASSACHUSETTS
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LING ELECTRONICS

The new A246 shaker is but one
of the advances growing out of Ling
Electronics’ continuing program of
research and development. This
program contributes to the many
advantages enjoyed by the Ling
customer —fast deliveries, sound
engineering and design, ease of
maintenance, and the compatibility
of Ling environmental testing equip-
ment with other systems.

The compatible design of the A248,
for example, permits it to function
as part of a test chamber —reducing
the size of a chamber needed, and
eliminating usual more costly instal-
lations. For this method, Ling also
supplies a complete line of thermal
barriers needed for piggy-back
mounting, making combined-envie
ronment testing more practical.

Whatever your needs in high-power
electronics—for vibration testing,
acoustics or sonar~rely on Ling for
truly practical design and advanced
engineering.

2

Model A248 SHAKER, which is
illustrated above, offers these other
performance advantages: 7500 force
pound rating, with high first reso-
nance of 2750 cps. Engineered to
operate continuously at maximum
force on low input. Features simpli-
fied compensation over wide band-
widths, dual magnetic field structure

for low stray field and improved -

force-current linearity.

5

LING ELECTRONICS ¢ HIGH-POWER
ELECTRONICS FOR: VIBRATION TESTING
¢ ACOUSTICS » SONAR
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tiplier intermediate stage. The
2N741 is a germanium pnp dif-
fused junction transistor in a TO-18
(3-lead, 0.100 in. pin circle) pack-
age with collector connected to case.
A vacuum bake-out at 200 C and a
stabilization bake for a minimum of
one week at temperatures in excess
of 100 C help assure stability.
CIRCLE 308 ON READER SERVICE CARD

Indicator Lamp

5,000-hr life
A LIFETIME rating of 3,000 to 5,000
hours is among the advantages of a
low-cost indicator lamp introduced
by Sylvania Electric Products Inc.,
a subsidiary of General Telephone
& Electronics Corp., 730 3rd Ave.,
New York, New York.

The new-product package in-
cludes a redesigned short-base in-
dicator lamp, plastic color lamp
caps, multisocket strips for panel
mounting and single sockets.

The lamps are useful as indicator
lamps for computers and other
data-processing equipment. They
may also be used in photocell acti-
vation, scanning devices, lighted
pushbuttons, panel switches and
aircraft instrumentation. A flat-top
end construction of the lamp per-
mits relocating the filament thus
providing up to 60 percent more
light.

The multisocket strips are avail-
able in 6 and 12 socket lengths with
sockets mounted on 3 or #-in.
centers. One ground connection
takes care of an entire strip. The
strips fit standard mounting acces-
sories.

Color caps can be supplied in
red, green, yellow or white molded

Delta

A==

freight

cuts the
“hidden

costs”

OF SURFACE SHIPPING

You may actually be paying for up
to a dozen “hidden costs’ by using
slow-poke surface shipping instead of
today’s modern method of shipment
—Delta Air Freight. Get the facts on
how inexpensive air freight can be,
Write : Delta General Offices, Atlanta
Airport, Atlanta, Ga. No obligation.

Delta Airfreighters serve
ATLANTA * CHICAGO
CINCINNATI « CHARLOTTE
DALLAS * HOUSTON
NEW YORK « NEW ORLEANS
ORLANDO  PHILADELPHIA
MIAMI « DETROIT * MEMPHIS

RIR LINES

A/IR FREIGHT
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COMPLETE RESPONSIBILITY

for design, fabrication & construction

of rotating antennas. For information contact the

Blaw-Knox Equipment Division, Pittsburgh 38, Pennsylvania

BLAW=KNOX

ANTENNAS
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nylon, can be snapped over the lamp
or cemented to it.

Lamps are available in standard
4, 6,10, 12, 16, 24 and 28-volt sizes.
Other voltages can be made to
order. Current ratings are 35 to
45 ma with lower current ratings
available. End foot-candle illumina-
tion ranges from 200 for the 4-volt
lamp to 1,285 for the 28-volt lamp.
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Precision Pot
for short travel

SPECIAL testing, such as measuring
distortion or expansion of missile
parts due to heating is the major
use seen for a new precision poten-
tiometer for measuring extremely
short mechanical travel or deflec-
tion. The unit is now in production
at Humphrey, Inc., 2805 Canon St.,
San Diego, Calif.

The spring-loaded, rectilinear
potentiometer can provide travel as
small as 0.05 in. with resolution as
fine as 1 part in 200 or % percent.
The component provides directly
useful output without additional
equipment such as amplifiers.

The short-travel pot is of all-
metal construction. It will with-
stand temperatures from —65 F to
275 F and 500 F for short periods.
It can also withstand 95 percent
humidity, 50 g acceleration on all
axes and shock of 100 g for 3 milli-
seconds. Service life is in excess of
500,000 cycles.
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Magnetron

voltage-tunable
GENERAL ELECTRIC Co0., Schenec-
tady 5, N. Y. The Z-5405 voltage-
tunable magnetron is an electron-

ically tunable oscillator used in
L-band frequencies. It is designed
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ARE YOU PROPERLY GEARED FOR

DRILL MICRO-HOLES

DOWN TO .0016"”" with SPEED & ACCURACY

ZEVIN oMICRO-DRILLING MACHINE

Designed for the most precise drilling of small holes.
The drilling spindle, as well as the head stock spindle,
revolves and thus the maximum straightness and
concentricity are assured. The feed is so arranged that it
does not depend on the operator's sense of feel
and the smallest drills may be safely used.

For full

details of

Drilling

3 Smallest Machine and

— Instrument
commercial drill Lathes

available. send for
catalog T.

- Louis Levin & Son, Inc. 3610 So. Broadway Los Angeles 7, Calif.

[
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Feeds, stakes and fuses Eyelets in PRINTED CIRCUIT Boards

WITH 1007%
RELIABILITY

—(ff .

| EDWARD SEGAL 1
MODEL NR-ESSM [

automatic eyeiet
attaching machine

in every environmental test!

This revolutionary machine, supplied as a complete installation, is
obsoleting manual eyelet attaching and soldering. Leading manufac-
turers, in many cases using batteries of them, find Segal’'s new Model
NR-ESSM is a completely dependable automatic method of making
continuous electrical circuits of the printed elements on opposite sides
of a board — or a single side if desired. Stakes and fuses 30 eyelets or
more a minute, top and bottom, with never a reject.

There are other models for cold staking flat and funnel type eyelets,
and for feeding and staking tube pins and turret terminals with equal
reliability. All are highly economical. Segal can improve your eyelet
attaching production. Write section EI-4.

where stability
and miniaturization
are primary

SEMICONDUCTORS
COPPER OXIDE
AND SELENIUM

INSTRUMENT RECTIFIERS

RING MODULATORS

HIGH-VOLTAGE RECTIFIERS

VOLTAGE REGULATORS

SWITCHED RECTIFIERS

CHOPPERS

SPECIAL PURPOSE UNITS

LIST PRICES FROM .42¢

5 COPPER OXIDE CELL STYLES FROM
.080" to .500" DIA. ACTIVE AREAS .0012 to
125 SQ. IN.

SELENIUM CELL SIZES FROM .080" round
TO 2" SQUARE. .020" TO .045" THICK.

%5 ard Man'uga;turers of %yeflet‘iix?g n:jachinery, Write for 1
i e = N2, SR 0 i CONANT LABORATORIES
dl" Free Bulletins
$ | 132 LAFAYETTE STREET, NEW YORK 13, N.Y. S RGOt NaERASKA
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AC RATIO MEASUREMENTS?

100

THERE’S A

NORTH ATLANTIC INSTRUMENT
TO MEET YOUR REQUIREMENTS,
TOO...

Now — from North Atlantic —you get the complete
answer to AC ratio instrumentation problems —in the
laboratory, on the production line, in the field.

Specialists in ratiometry, North Atlantic offers the only
complete line of precision instruments to handle any
ratio measurement task. All are designed to meet the
most demanding requirements of missile age
electronics — provide high accuracy, flexibility,
component compatability and service-proven
perforformance. Some are shown above.

If your project demands total solution to ratio measure-
ment problems, write for Date File No. 10L It provides
complete specifications and application data and shows
how North Atlantic’s unparalleled experience in ratio-
metry can help you.

nanosoxes: | 2 couniex [ s nciatee [ e,
Both faboratory stand-
ards and general duty RATIOMETERS Versatile readout sys. Ratio reference and

readout in one con-
venient package for
production line and
similar applications.
Can be supplied with
any desired combina-
tion of ratio box and
phase angle voltmeter.

tem for all ratiometry
applications, providing
direct reading of
phase, null, quadra.
ture, in-phase and
total voltage Broad-
band, single-, or
multiple-frequency
operation,

Integrated, single.unit
system for applica-
tions where phase
relations are critical,
Accuracy to 0.0001%,
unaffected by quadra-
ture. Three frequency
operation. Direct read-
ing of phase shift in
J milliradians or degrees.

------------- Ademcccccccccndrmccccem o —-

models. Ratio accu-

racies to 0.0001%.

Operation from 25
cps to 10 ke,

NORTH ATLANTIC INDUSTRIES, INC.
603 MAIN STREET, WESTBURY, N.Y. ¢ EDGEWOOD 4-1122;
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for use as driver or output tube in
a number of applications including
telemetry, radar, and electronic
countermeasures.
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Thermostat
low-differential

A LOW-DIFFERENTIAL precision #“ 2r-
mostat that opens or closes on tem-
perature rise is designed for use as
a control or warning device in
guided missile, aircraft control,
computer, crystal oven or other ap-
plications. Manufactured by Texas
Instruments Incorporated, Metals
& Controls Division, Attleboro,
Mass., the unit is designated the
Klixon 4286.

The control features a thermal
coupling between the thermostat
case and the temperature-sensitive
element that allows exceptionally
fast response. The snap-acting bi-
metallic disk is electrically insulated
and attached to the cup.

Continuous temperature exposure
limits are —65 F to 270 F. Momen-
tary overrides to 325 F can be
handled by types designed to open
on temperature rise. Momentary
overrides to 320 F can be handled
by types designed to close on tem-
perature rise. The temperature
setting range is 0 F to 250 F.

Models are rated from 6 amperes,
30 v a-c/d-c to 1 ampere, 250 v, a-c.
Life expectancy is 250,000 cycles.
Switch action is single-pole, double-
throw. All models resist 60 g shock.
The wider differential types, 5 to 9
F, are resistant to 10 g vibration.
Weight is 3.5 grams.
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Time Delay Relays
solid state

MARSTAN ELECTRONICS CORP., 204
Babylon Turnpike, Roosevelt, L. 1.,
N. Y. Solid state Economy series

APRIL 15, 1960 + ELECTRONICS



IT'S
WHAT'S
IN
HERE
THAT
COUNTS

Do you know, for instance...which electronic stocks are
hottest? Who’s in the news and why? About “Three Ap-
proaches to Microminiaturization”? About the newest prod-
uct ideas hitting the market? What’s up in production?
Opportunities overseas? What’s going on in Washington?

It pays to know more than the next man! The questions
above are just 6 reasons why you should subseribe to
electronics.

IF YOU’RE ON THE TAG END OF A ROUTING SLIP,
‘get your own subscription. Knowing what’s going on is the
first step to going up.

Fill in the coupon below right now...it will pay big
dividends.

FIND WHAT YOU NEED IN...
electronics

—-~—Renew my subscription for 3 more years,
Enter my new subscription.

U.S. Subscription Rates: 3 years $12. 1 year $6
Canadian rates $10 for 1 year. Foreign rates $20 for 1 year.
Name

Street _

City. Zone____State
Company

Street

City. Zone State.
Your Title Department___

Product Manufactured or Service Performed
Mail reply to: electronics, 330 West 42nd Street, New York 36, N.Y.

ELECTRONICS « APRIL 15, 1960

ALLIED’S

NEW

b POLE
Sub-Miniature Relay

with
0.2 Inch Grid Spaced
%Terminals *

\:‘\\\:\v
e T ’_’_
OPERATING CONDITIONS

CONTACT RATING:
2 amperes non-inductive or 1 ampere inductive
at 29 volts d-c or 1135 volts a-¢
Low level contacts are available on request

AMBIENT TEMPERATURE:
— 65°Cto 4 125°C
VIBRATION:

5-28 cps at 0.5 inch double amplitude
28-2000 cps at a constant 20g

SHOCK:
50g operational
WEIGHT:
1.8 ounces maximum

*KAlso available with straight pins for printed
circuit application

Write for Bulletin JH-18D #25

ALLIED CONTROL

ALLIED CONTROL COMPANY, INC.
2 EAST END AVENUE, NEW YORK 21, N. Y. AL208
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Taco Ruggedized Yagis are available in many
models for various operations from 30 MCS
to 500 MCS. Hardware is available for
stacking two or more units of any model for
additional gain. Power handling capacities
range to 750 watts for single units, which
may be raised through stacking arrays. Gain,
directivity patterns, and front-to-back ratios
are excellent, varying in characteristics
according to the particular model chosen.

orced 2” 0D telescoping

i e
~

N

lEv
\m
=y

\3
&

AW
vy

2

Al types of mounting hardware
are standard accessories, for
both vertical or horizontal polar-
ization.

K 7T 4

Mast-Mounting accessories assure
positive azimuth positioning and,
dependability.

Write for complete details, including all
mechanical and electrical specifications...

WA

l
h’

, DEFENSE & INDUSTRIAL DEPT.

TECHNICAL APPLIANCE CORPORATION, Sherburne, New York.
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time delay relays are low cost units
of fixed or adjustable versions hav-
ing nominal accuracies of = 1 per-
cent and = 5 percent in the time
period of 0.5 to 110 sec over the
temperature of — 20 C to + 85 C.
Current ratings of 2 and 5 amperes
are available with voltage inputs of
6-250 v a-¢ or d-c. The timing ac-
curacy is maintained when unit is
subjected through a voltage varia-
tion up to 30 percent of nominal
value.
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Tiny Networks
solid circuit

TEXAS INSTRUMENTS INC., Semicon-
ductor-Components Division, P. O.
Box 312, Dallas, Texas. Type
502 solid circuit network is a
binary multivibrator capable of op-
eration at a 200 Kc repetition rate.
Device measures 0.250 in. by 0.125
in. by 0.031 in. and contains the
equivalent of 16 conventional com-
ponents—a 100 to 1 reduction in
size when compared to an equiva-
lent transistorized p-c device. The
solid circuit design integrates the
component equivalents into a single
piece of high-purity semiconductor
material, eliminating the majority
of reliability-decreasing intercon-
nections.
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ENCAZSULATID, (1 BIICY

Capacitor
Mylar dielectric

Goop-ALL ELEcTRIC MFG. Co., 112
W. 1st St., Ogallala, Neb. Type 623
“civilian” capacitor is designed spe-
cifically for use under conditions of
high humidity. The combination of
Mylar dielectric encapsulated in
epoxy assures dependable perform-
ance under the most adverse condi-
tions. The 623 is available in ca-
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pacities from 0.001 to 1.0 uf and
in 100, 200, 400 and 600 v a-c rat-
ings. This design may be used at
full rated voltage to 85 C and to 125
C with derating.
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Vacuum Furnace
small size

MRC MFG. CorP., 47 Buena Vista
Ave., Yonkers, N. Y. The VF-92
vacuum furnace measures 2 ft by
3 ft. It can be used for all kinds of
heat treating operations, brazing,
sintering, bright annealing, and
single crystal growing in high vac-
uum or inert atmospheres. Vacuum
chamber is 20 in. long, 11 in. in di-
ameter. The furnace is a standard
8 in. long, 6 in. in diameter. A
quick release mechanism on the
vacuum chamber facilitates re-
charging. For specimen surveil-
lance throughout the run, there is a
sight window in the stainless steel
top plate. A specially designed
liquid nitrogen vapor trap is used
to filter out gaseous impurities.
CIRCLE 316 ON READER SERVICE CARD
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Pulsed TWT
high-gain
WATKINS-JOHNSON Co., 3333 Hill-
view Ave., Stanford Industrial

Park, Palo Alto, Calif., has an-
nounced a small, lightweight, high-
gain periodically focused X band 10
Kw pulsed twt. The WJ-206 pro-
vides a minimum of 10 Kw over
the 8,400 to 9,400 Mc range with an
output power of less than 500 mw.
The magnetic focusing and r-f
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One-time lubrication . . .
dry lubrication . . .
greatest of ease to virtually any type of
material—that’s just a small part of
the amazing story of what Poxylube

permanent,
applied with the

can do for you.

S e e e
[xxxxxx\

SLIPPAGE PLANES

s

OO

The low friction of a molybdenum disulfide coat-
ing is the result of the low intermolecular shear

and wear

forces. Thus, the ultimate in lubrici
thin film to

life is obtained by aDoning a very t
both bearing surfac

Poxylube replaces conventional
greases and oils, does away forever
with the need for lubrication, and can
be bonded permanently to structural
metals, metal products, wood, plastics
and glass. Poxylube can be applied by
spraying, dipping or brushing, with

Pioneering in
Industrial Dry Lubricants

MoS,+

FORMULA FOR
TOMORROW'S LUBRICANT

no surface pre-treatment except de-
greasing.

Poxylube performs! It supports
pressures up to 90,000 psi, operates in
temperatures between —100° F. and
+500° F., and has a coefficient of fric-
tion range of from .08 to 0.1. It’s ef-
fective in thicknesses between .0001
and .0004 inch.

How does Poxylube do it? The
molybdenum disulfide pigment mak-
ing up most of the Poxylube film con-
sists of a multitude of flat laminar
platelets—40 molecular layers to a
millionth of an inch—of alternating
molybdenum and sulfur atoms. These
layers permit approximately 39 slip-
page planes to a millionth of an inch

. thus achieving high film strength
and adhesion.

Whether you’re lubricating egg-
beaters or engines, hinges or helicop-
ters, Poxylube can help you do the job
better, permanently, and at less over-
all cost. Poxylube is currently being
used in major missile and space proj-
ects. Write for information today.

U HUBE

POLY CHEM o 541 South Webster Avenue, Indianapolis 19, Indiana
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Through the
looking glass. ..

u’ll find new opportumty
new reward

in the new look at Link

It’s even more exciting — and certainly more real — than looking-glass land and nearer to
now than the closest mirror.

Right now, things are really humming at the Link Division of General Precision, Inc. Link
is one company which has accepted the challenge of the years ahead with eager enthusiasm.
In fact, projects now under way at Link are among the most advanced in the nation.

At Link, engineers are busily engaged with research and development on ‘“Dialog” systems,
sub-systems and components. Another example of Link /ability, “Dialog” systems planning
combines digital computation with analog measuring. It offers the best of both—in compatible
form—to meet the most exacting control, design, analysis and scheduling specifications.

But let’s be honest. Without top caliber engineers we can’t really do anything. That's why
engineers coming to Link today have Opportunity with a capital “O”.

If you are an electronics engineer who thinks big—who has original ideas and follow-through
to make them click, why not write today, or send your résumé—in complete confidence—to:

Mr. C. M. Darrah Mr.R. M. Rutman
Link Division Link Division
General Precision, Inc. General Precision, Inc.

Binghamton, New York Palo Alto, California

LINK DIVISION | GENERAL PRECISION, INC.

BINGHAMTON, NEW YORK . PALO ALTO, CALIFORNIA « COLLEGE PARK, MARYLAND

104
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—
Du Pont air-dry silver preparation provides static
shield for hearing-oid vacuum tube (right).

B L]

| Engineers:
slow-wave structure are integral, )
i.e. the walls of the r-f cavities serve
as flux guides for the focusing sys- Thgrg § new
tem. This feature permits a high
current density beam to be focused
with magnets weighing only 2.5 1b.
This construction (utilizing all
metal and ceramic vacuum joints)
withstands severe shock and vibra-
tion.
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Among the opportunities
at Link, Binghamton, are:

DIGITAL COMPUTER ENGINEERS
Several senior staff engineer and
senior electronic engineer opportu-
nities have been created by the
formation of the new Digital Systems
Development Department.
Assignments will include the evalua-
tion of digital systems, covering the
responsibility for development
project design groups. Important
technical contributions will include
development work on ‘“NOR”
Logic, Direct-Coupled Transistorized
Logic, and other techniques for
future digital projects.
Requirements include minimum
BSEE or BS (Physics) with expe-
rience in digital systems design and
computer check-out, and/or transis-
tor circuit design.

SENIOR STAFF ENGINEER
To prepare, coordinate and evaluate
proposals for contract sponsorship
of development programs; assist
laboratory manager in evaluating
ideas for company sponsored devel-

COATING PROBLEMS? l

Let Du Pont Specialized | |
Conductive Coatings [
Help You Solve Them

Whatever your coating problem may
be, Du Pont can provide you with a
conductive coating to meet your needs.
It may be a coating of silver, gold,
platinum, palladium or a combination
of these. You can use Du Pont conduc-
tive coatings for virtually all types of
electronic circuits and components:

Test Instrument
transistor-diode

TRANSISTOR ELECTRONICS CORP.,
3357 Republic Ave., Minneapolis 26,
Minn. Model TDT-200A is designed
for quick and convenient checking
of the d-c parameters of transistors
and diodes. It will check reverse
and leakage currents of silicon as
well as germanium transistors and
diodes. The reverse current metered
range has been extended downward
by means of external shunts and
microammeters. The unit checks
voltage, reverse and forward cur-
rent and current gain (transistors).
Price is $325.

¢ Electrodes for barium titanate ce-
ramic capacitors.

¢ Electrodes for mica capacitors.

¢ Electrodes for thermistor and piezo-
electric bodies.

o Thermosetting compositions on met-

als, phenolics, epoxies and other non-
ceramic bases.

e Firing on ceramic and glass (where
coating is copperplated and tinned
for hermetic sealing).

® Air-dry types for use on low-tem-
perature, non-ceramic bases. (Static
shielding.)

Write for bulletin on high-quality Du Pont
conductive coatings of silver, gold, platinum
and palladium. Mention application you
have in mind. Du Pont will supply a formula-
tion to fit your applcation, process or prod-
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Coax Terminations
ruggedized

opment; investigate new product
areas for marketability, investment
and present Link capability to gov-
ernment and industrial concerns.
Minimum BSEE with advanced work
in communications. MSEE (commu-
nications) preferred.

Experience must include 10-12 years
in electronic system and hardware
design and a broad background in
several related areas including: early
product design experience in mili-
tary electronics; design of custom
electronic products for commercial
aviation.

uct features. Write: Du Pont, Electrochemi-
cals Department, Ceramic Products Division,
Wilmington 98, Delaware.

@upoND

REG. U. 5. PAT. OFF

If you are an electronics engineer with
an eye towards a brighter, more reward-
ing future, why not write or submit your
resume—in complete confidence—.

RADAR DESIGN CorP., Pickard
Drive, Syracuse 11, N. Y. Pictured
are the smallest and largest of a to Mr. C.M.Darrah,
complete line of broadband coaxial
terminations covering the 500 Mc

1 LINK DIVISION
to 12,500 Me range. Ruggedness is @ GENERAL PRECISION, i
achieved by mechanically joining il wil BINGHAMTON, NEW YORK

Better Things for Better Living ... through Chemistry
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AANELEXN

Long
Before
Countdown...

Throughout assembly and long before
Countdown, special purpose computers and Test
Stations compare performance to presct limits.
High speed printers convert digital output into
intelligence which can be used for analysis of
design and performance characteristics.

Anelex® Corporation has earned a place in this
program with the unequalled reliability of its
High Speed Printers. and Anelex Systems
Division is qualified, by ten years as an
engincering team. to design and build the
specialized electronics required to bring data
source information to the Printer in a form it
can use. This and other experience in the
application of digital techniques enables

Anelex engineers to solve many special problems
arising from new military and industrial
developments.

for further information, write or telephone

ANELEX CORPORATION

150-F CAUSEWAY ST., BOSTON 14, MASS.
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the inner and outer conductors
through a metal plug at the rear of
the unit. Instead of breakable re-
sistors, the dissipative element con-
sists of a long, gentle taper of heat-
and moisture-resistant lossy plastic.
Models are available with type N,
TNC, BNC, HN, LC, LT, % in. and
12 in. connectors.
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Buffer Amplifier
dual channel

KEARFOTT DiIvISION of General Pre-
cision Inc., 1150 McBride Ave.,
Little Falls, N. J. The S3105-01
transistorized dual channel buffer
amplifier is lightweight and her-
metically sealed. It is designed to
drive any resolver with a tuned pri-
mary impedance of greater than
2,000 ohms and a primary resist-
ance of less than 1,000 ohms. The
amplifier-resolver combination has
stable gain and phase shift charac-
teristic through an ambient tem-
perature range of — 55 C to + 75 C.
Weight is 5 0z maximum.
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Diode/Rectifiers
high temperature

GENERAL INSTRUMENT CORP., Semi-
conductor Division, 656 Gouverneur
St., Newark 4, N. J. Designed to
operate at temperatures up to 200
C, new subminiature silicon diode/
rectifiers in hermetically-sealed
glass  case (MP100 through
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MPG600), have been developed. Of
fused junction construction, with
pigtail leads, the units are built to
meet military specifications, cover
the range from 100 to 600 v peak in-
verse, and operate at ambient tem-
peratures from —65 C to +200 C.
At 200 C and 225 piv, maximum
average rectified current is 50 ma.
Because of their size (0.300 in. long
and 0.105 in. in diameter) the units
are particularly suited for applica-
tions in miniaturized, as well as
standard equipment.
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Pressure Switch
subminature

THE BrisToL Co., Waterbury 20,
Conn., announces an adjustable
pressure switch especially suited to
applications in which performance
with minimum size, weight, and
cost is important. It weighs slightly
more than 1 oz, and its volume is
less than 1 cu in. An all-stainless-
steel housing contains a Ni-Span C
pressure capsule and a snap-action
switch. Pressure-setting adjust-
ment is simple and positive; and
performance up to 200 psi under
vibration, shock and acceleration
test conditions exceeds the require-
ments of MIL-E-005272B.
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Delay Line
compact unit

ESC Corp., 534 Bergen Blvd., Pali-
sades Park, N. J., announces the
compact continuously variable de-
lay line, model 72-17, for printed
board mounting. Terminals and
holding tabs are provided. Delay

ELECTRONICS - APRIL 15; 1960

Lake Fishing, Nansemond County, Va.

Minutes from Your New Plant

in Tidewater Virginia

Industry really lives in Tidewater Virginia where unlimited recrea-
tional opportunities are available to all — executives and production
employees.

‘Within minutes of plant or home, Tidewater has the outdoor facilities
and activities which assure the stability and morale of plant personnel.
And living costs are low comparatively . . . housing is plentiful with
excellent selection . . . all of this in a warm climate among friendly
people.

There are other important considerations for industry in Tidewater.
Unequaled Hampton Roads deep water terminals . . . transportation
and trunkline railroads . . . abundant labor, fuel, power . . . all
within immediate access to leading consumer and industrial markets.
An expanding, confident business climate assures company prosperity.

For a confidential report, obligation-and cost-free, researched to your
company’s exacting specifications, please contact:

Clarence H. Osthagen
Yice President & Executive Director

fﬂﬂf Tidewater Virginia

%}J Development Council

A 300 Boush Street, Norfolk, Va.

Officially representing the cities and towns of Boykins. Branchville. Franklin. Norfolk, Portsmouth.
Smithfield, South Norfolk, Suffolk, Virginia Beach, Wakefield and Windsor; the countles of Accomack,
Jslo of Wight, Nansemond, Norfolk, Northampton, Princess Anne and Southampton,
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Time Delay Relays

DESIGNED FOR
YOUR APPLICATIONS

s

As represented above, Curtiss-Wright is manufac-
turing Time Delay Relays for your special applica-
tions. Included among the features are:

Instantaneous resetting contacts . Chatter-free operation
Voltage and High Temperature compensation . Snap action

Hermetically sealed « Resistance to severe shock and vibration WRITE
Multiple load contacts FOR
COMPONENTS
Our application engineers are available to assist you =~ CATALOG
with your individual time delay requirements. Many 260 A

of the features indicated above are presently in-
cluded in our standard relay line.

ULTRASONIC DELAY LINES Curtiss-Wright produces

Magnetostrictive Delay Lines featuring delays
from S5 to 12,000 microseconds, small size, her-
metically sealed, and light in weight. Delay
lines are designed to meet your application.

COMPONENTS DEPARTMENT ¢« ELECTRONICS DIVISION
CURTISS [}] WRIGHT
CORPORATION ¢ EAST PATERSON, N.J.

TIME DELAY RELAYS - DELAY LINES + ROTARY SOLENOIDS - DIGITAL

MOTORS - TIMING DEVICES « DUAL RELAYS - SOLID STATE COMPONENTS
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is 0.5 usec; impedance, 1,000 ohms;
rise time, 0.1 usec; attenuation, 10
percent maximum; maximum volt-
age, 500 v peak; resolution, less
than 0.001 usec.
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UHF Preamplifier
low noise

COMMUNITY ENGINEERING CORP.,
P.O. Box 824, State College, Pa. De-
signed for use in the 500 to 900 Me¢
range, model 1003 has a noise figure
of better than 5 db at 500 Mec and
6 db at 900 Mec, with a nominal gain
of 20 db. Unit is fixed tuned to re-
quired frequency with a bandwidth
of up to 15 Mc. Incorporating two
GE planar triodes, the 1003 is a two
stage grounded grid cavity ampli-
fier. Tubes are mounted as integral
parts of the silver plated coaxial
resonators. This increases effi-
ciency, reduces losses, and permits
more compact packaging.
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Resistor Networks
many applications

KeLVIN ELECTRIC Co., 5509 Noble
Ave.,, Van Nuys, Calif.,, has avail-
able resistor networks in virtually
any arrangement of values and
physical configuration. Resistor
ratio matching accuracies to 0.005
percent with absolute tolerances of
0.01 percent are featured. Standard
temperature coefficient is 10 ppm;
lower t-¢ can be supplied. Distrib-
uted capacitance as low as 0.5 puf
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and rise time as low as 0.1 usec can
be supplied depending upon network
circuit configuration. Frequency
range to 250 Kc available. Resistors
are noninductively wound. Can be
provided in hermetically sealed
cases, mounted on boards or en-
capsulated in high temperature
epoxide resin.
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Two-Pen Recorder
transistorized

ELECTRO INSTRUMENTS, INC., 3540
Aero Court, San Diego 11, Calif.
Model 480 X-YY’ recorder features
plug-in input modules for general
purpose, computer, low-level, differ-
ential time base, curve following
and other specialized functions.
Paper size is 11 by 17 in. with re-
cording size 10 by 15 in. Slewing
speed on all axes is 30 ips. The
rack mounted model 481 measures
19 in. wide by 22% in. high by 11%
in. deep.
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Digital Multimeter
for laboratory use

FRANKLIN ELECTRONICS INc.,
Bridgeport, Pa. Model 500A is a
digital multimeter for measuring
a-c, d-c and ohms. Top scale is 1,200
v for a-c and d-c. Accuracy is =0.1
percent on d-c ranges and +=0.5 per-
cent on a-¢ ranges. Ohms range ex-
tends to 1 megohm at an accuracy
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/V«?/VSTANDARD LINE OF RELIABILITY ENGINEERED

STATIC

INVERTERS

OR AIR R A A » D A APP A 0
024
» A
DOV A
D8 . 0
. 0 BVYDC Outp 0 400c¢p 0 ;3
0 0 q 0 DVA to DOV A
na . Desig d To d " 0 » .
3 »
J Ll J + A »
0 DA RO 0 0 )
A o]: OLTA RO 0
POWER OUTPUT OUTPUT
MODEL RATING | VOLTAGE |FREQUENCY SPECIAL FEATURES
S18-40311 series 30VAlo| 115VAC 400 cps Precision frequency, excellent waveform,
S18-40511 series 50 VA lo | adjustable | = .01 to voltage regulated, + 1% for line, = 2%
+ 109% + .05% load.
S1S-408042 series 80 VA le| 115 VAC 400 cps Wide range stabilization, input 18-30 VDC,
= 5V, + 1% Voltage regulated =+ 115 % no load to full
load
SI18-410042 series 100 VA 16| 115 VAC 400 cps Magnetic Amplifier voltage regulated. Rap-
§18-425041 series 250 VA 1o +5% + 1% LC. | id on-off switching no transients high effi-
osc. tune- ciency.
ing fork
S18-3-425042 series | 250 VA 30| 115 VAC 400 cps Regulates to + 2 % with simultaneous vari-
S18-3-450022 series | 500 VA 30 + 2% + 29 ation of zero to full load, and line 25 volts
X + 1% to 29 volts.
S1§-3:47512 series | 750 VA 30| 208/115V | 400 cps Extreme irequency accuracy. Phase lock
or 115/66.5| 1. .002% | circuitry. Magnetic voltage regulator.
volts
Adj. + 5%
SI1S-3-40613 series 60 VA 30 26 VAC 400 cps Short circuit protected, reverse voltage pro-
Adj. + 5% | + 01% tection, high temp., + 100°C. Voltage reg-

DESIGN

ulated.

NOTE: ony of the speciol features described may be combined °

in a single unit to meet your special requirements.

MAGNETIC AMPLIFIERS,INC.

136 -140 KANSAS STREET
EL SEGUNDO, CALIFORNIA

632 TINTON AVENUE
Y.

NEW YORK 5%, N.
CYPRESS 2-6610

OREGON 8-2665
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Who needs feedback? e

patented chronometric governor of this
standard DC Timing Motor is a tyrant.
Without any other circuitry, it holds the
motor output speed within + 0.1% while
driving charts, cams, contacts, actuators
or other devices. It holds the rate even
if output shaft load, line voltage, or
ambient temperatures change. And that’s
just the standard model of this little gem.
Custom variations can do even better, un-
der special conditions. The A. W. Haydon
Co. knows all about timers and timing.
If you have a specific timing problem,
you ought at least to have our literature.
Bulletin MO 802 is yours for the asking.
(On 5800 Series # chronometri-
cally governed & - X DG Motors)

-

3

., 5800 Series
, DC Motor with

. chronometric

governor

JAYDO

Aw GOMPANY

235 North Elm Street, Waterbury 20, Connecticut
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of +=0.2 percent. Instrument fea-
tures automatic polarity switching
and indication. Input resistance on
the 1,200 v d-c range is 20 meg-
ohms. On all other d-c ranges the
input resistance approaches infin-
ity. An output is provided for di-
rect operation of digital printers
so that the instrument can be used
in data processing systems.

CIRCLE 327 ON READER SERVICE CARD

Solder & Flux Kit
for R&D use

ALPHA METALS, INC.,, 56 Water St.,
Jersey City 4, N. J. New solder &
flux R&D kit solves soldering prob-
lems, cuts experimental work to a
minimum, speeds research and de-
velopment, saves time. Included are
16 varieties of soldering chemicals
—fluxes, solder paste, flux remover
and the like—11 kinds of solid wire
and special, flux-filled solders in
handy dispenser tubes and 3 differ-
ent foil solders for making pre-
forms, and built-in guide charts.
Price is $24.
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Amplifiers
transistorized

BURR-BROWN RESEARCH CORP., Box
6444, Tucson, Ariz. Series 1600 in-
strumentation amplifiers feature
completely solid-state circuitry in a
modular package designed for rack
mounting. Operational amplifiers
and fixed gain units are available.
Some units employ chopper stabi-
lization for minimum drift while
others utilize differential circuitry
for added compactness. Typical
open loop gains are 10,000,000 for
chopper stabilized combinations and
10,000 for differential units, out-
puts of =10 v at 2-20 ma. Sixteen
modules fit into a 3% in. by 19 in.
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rack space. Several hundred ampli-
fiers may be powered from a single
power supply. Prices range from
$140 to $190 per module.
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Ultrasonic Cleaner
transistorized

THE NARDA ULTRASONICS CORP., 625
Main St., Westbury, L. I, N. Y.
The UniBlast 66 is a fully transis-
torized ultrasonic cleaner featuring
unitized construction, replaceable
cleaning chamber, and Powerbloc
ceramic transducer. It measures 9
in. wide, 10 in. long, sloping from
4 to 7 in. in height. Weight is 12
Ib; output frequency, 60 Ke¢ (nomi-
nal) ; power requirements, 60 w at
117 v, 60 cycles; operating controls,
indicating pushbutton and activity
adjustment. Price is $97.50.
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Measuring System
telegraph-distortion

RADIATION INC., Melbourne, Fla.
The TDMS (Telegraph Distortion
Measuring System) not only allows
on-line evaluations of operating
communications links without inter-
rupting service, but also provides a
maintenance capability for relays,
operates as a signal generator for
clear and distorted signals and per-
mits wave shape evaluation. It actu-
ally replaces most test equipments
now required for teletype terminal
maintenance and monitoring, re-
sulting in reduced test equipment
costs, increased efficiency, and re-
duced circuit outage. The equip-
ment provides continuous monitor-
ing of telegraph and data circuits,
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AIRPA X

Transistor |
Choppers

Airpax produces an extensive line of transistor
choppers. They are characterized by the same
compliance to rigid standards that has made
Airpax the unquestioned leader in the electro-
mechanical chopper field.

Low null outputs, phase
angles of approximately
zero degrees, and sym-
metrical dwell times of
nearly 180°, are character-
istics of all Airpax transis-
tor choppers. Drive power
requirement is low and
may be either sine or
square wave.

Listed below are represen-
tative types.

Temperature

Frequency
Range

TYPE l Characteristic
|

Range

6010 Sub-miniature DC to 100 KC | — 40 to 4+ 70°C
*6025 High voltage 50 CPS to 5 KC Oto 4+ 55°C
*6045 |High temperature| 50 CPS to 5 KC | — 55 to 4 125° C

*Self contained drive transformer

Bulletin C-61 available on request.

AIRPAX
ELECTRONICS

< <
ORTTR P

CAMBRIDGE DIVISION, CAMBRIDGE, MARYLAND
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DONE WITH

1 h
\\\
TERMINALS AND
MALCOMATIC’
ELECTRO-CRIMP MACHINES

This combination saves unlimited man-hours, speeds assemblies,
reduces rejects and cuts production costs:

o Malco quality terminals and receptacles are furnished
on convenient spools—for electrical, electronic and mil-
itary applications.

9 Malcomatic Electro-Crimp Machines assure fast, con-
sistent and uniform crimping—are convenient, safe, fool-
proof and easy to operate even for unskilled operators.

Photograph shows Malcomatic Electro-Crimp Machine Model M2
—back feed type. Side feed type also available.

°
Request Bulletin 581. Send prints-specs for prompt quotation.

MANUFACTURING COMPANY

4023 West Lake Street J Chicago 24, Illinois
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pinpoints the type and source of
trouble as it occurs, and thereby re-
duces down-time of circuits and
improves quality of service.
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T-W Tube
1-watt unit

HucgINs LABORATORIES, 999 E.
Arques Ave., Sunnyvale, Calif. An
electrostatic focused 1-w twt, the
HAb58 operates on a frequency
range of 500 to 1,000 Mc, with a
small signal gain of 30 db mini-
mum, and a saturation gain of 28
db minimum. Unit measures 1} in.
diameter and 18 in. long. No mag-
netic structure either solenoid or
permanent magnet is needed. Op-
erating temperature range, vibra-
tion and shock performance meet
military specifications.
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Transistor Tester
and classifier

INDUSTRO TRANSISTOR CORP., 35-10
36th Ave., Long Island City 6, N. Y.
The ITVAC (Industro Transistor
Value Automatic Computer) is
available in several models, and can
test 750 transistors per hr, classify
them according to programmed spe-
cifications and record the test data
of each unit in one or more of sev-
eral recording methods. Accuracy
of the machine is on the order of
1 of 1 percent, and is maintained
by a series of self-checks that
ITVAC undergoes before every
transistor test. A battery of stand-
ard cells built into the machine is
used as a reference by the machine
before testing. Programming is
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done by a direct reading dial sys-
tem which sets the test conditions,
as well as the results looked for and
the test limits. The entire program-
ming operation may be done in 2-5
minutes by unskilled operators
after a short training period.
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Silicon Rectifier
double diffused

SYNTRON Co., 241 Lexington Ave.,
Homer City, Pa., has developed a
double diffused silicon power recti-
fier. Style 21 is rated at 13 amperes
average at 25 C ambient on a 3 in.
by 3 in. by 7 in. copper heat sink.
Standard and reverse polarity are
achieved through the double diffu-
sion. Typical forward dynamic re-
sistance is 0.009 ohm.
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Sweeping Oscillator
wide range

Kay ELEcTRIC Co., 14 Maple Ave.,
Pine Brook, N. J. The Ligna-Sweep
SKV is designed for audio, video
and vhf coverage of frequency
ranges from 200 cps to 230 Mc and
sweep repetition rates from 0.2 to
60 cps. It provides linear and loga-
rithmic sweeps over three highly
stable video bands—1 Kc to 12 Me
(variable or in single sweep) ; eight
narrow fixed frequency bands, 20
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ONE IN A SERIES

Bendix
Craftsmanship
- at work for you

IMPROVED SUBMINIATURE
XENON TETRODE THYRATRON

APPLICATIONS: Counters, grid control rectifiers, gyro erection systems,
missile systems, automatic flight control systems, and other control
circuits requiring utmost degree of reliability.

ADVANTAGES: Frecdom from early failure . .. long service life . . .
uniform operating characteristics . . . ability to withstand severe shock
and vibration.

FEATURES: Advanced mechanical and electrical design plus 100% micro-
scopic inspection during manufacture . . . special heater-cathode con-
struction minimizes shorts . . . 24-hour run-in tests under typical
overload conditions.

The TD-17 is but one of many electron tubes designed and built by
Bendix Red Bank for special-purpose applications. For full informa-
tion on the TD-17, or on other tubes for other uses, write ELECTRON
TUBE PRODUCTS, RED BANK DIVISION, BENDIX AVIATION CORPORATION,
EATONTOWN, NEW JERSEY.

RETMA 5643

IMPROVED TYPE TD-17

MECHANICAL DATA ELECTRICAL RATINGS

ELECTRON TUBE PRODUCTS

,ed ,dllk Division

West Caast Office: 117 E. Pravidencia Ave., Burbank, Calif.
Canadion Distributar: Camputing Devices of Canada, Ltd., P. O. Bax 508, Ottawa 4, Ontario
Export Sales and Service: Bendix International Divisian, 205 E. 42nd St., New York 17, N, Y.

?'m/l,’l/

AVIATION CORPORATION
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Base. .. Button: Subminiature B-pin long or short leads  Heater Voltage . ... ............... 6.3 Volts
Envelope. .. ... ... .c.cieieiinnennnnn. T-3(8-1) HeoterCurrent. ... .........c..... 0.15 Amperes
Bulb Length {Max.). .. .oveeennnnnnnnns 1.375 in. Peak Plote Inverse Voltage......... 500 Volts
Diameter (MoX.). .. .cicvenencnnnnan. 0.400 in. Peak Forward Plate Voltage........ 500 Volts
Mounting Position. .......e... 0 Any Maoximum Negative Grid 1 Voltage.. —200 Volts
Altitude Rating (Mox.). .. . 60,000 ft.  Moximum Negative Grid 2 Voltage.. —100 Volts
Bulb Temperature (Mox.). . 125°C.  Maximum Averoge Cathode Current. . 16 mAdc
Ambient Temperoture (Min)............ —55°C. Maximum Peaok Cothode Current. . ... 100 mA
Cothode....vvveiinnerannnss Coated Unipotential  Heater-Cothode Voltage: Maximum. . 425 Vde
=100 Vd¢

Cathode Warm-up Time. .......... 10 sec.

113
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-..proved by millions in use over several years!
IERC TR type Heat-dissipating Electron Tube Shields are
still the only effective heat-dissipating tube shield
designed for retrofitting equipment having JAN bases.

Present TR's are unchanged from the original version
introduced — and over the years, nothing has equalled

their cooling and retention qualities. The greatly extended
tube life and reliability provided by IERC TR’s is
acknowledged by the entire industry.

IERC’s TR’s have been right for the job —rright from the
start. For immediate, increased tube life and reliability —
retrofit now with IERC TR Shields.

. 4 Free IERC Tube Shield
—= Guide, IistinE TR Shields,
— | is available by writing
= S Dept. TR for your copy.

International Electronic Research Corporation
145 West Magnolia Boulevard, Burbank, California
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Kc to 12 Mc (customer selected)
are provided for special production
test; nine fundamental frequency,
vhf bands—10 Mc to 12 Mec; one
audio sweep—200 cps to 20 Kc. The
high output is held constant over
the entire range by a fast acting
agc circuit to within =0.5 over wid-
est sweep. Unit is ideal for testing
and aligning of instruments such
as audio amplifiers and filters, com-
munication receivers, radar i-f
channels, and tv receivers and
transmitters.
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Tiny Battery
silver-cadmium

YARDNEY ELEcCTRIC CorP., 40-50
Leonard St., N. Y. C. The 8YS01
Silcad battery powers a portable
voice page system. The 9-v battery
is made up of eight cells of 0.1 am-
pere-hr nominal capacity; it will
supply power for continuous oper-
ation for 12 to 15 hr before re-
charging is necessary. Unit weighs
1.44 oz and has a total volume of
1.36 cu in.

CIRCLE 336 ON READER SERVICE CARD

Tunnel Diodes
gallium arsenide

GENERAL ELEcTRIC Co., Syracuse,
N. Y. New gallium arsenide tunnel
diodes are immediately available in
two peak current ratings—10 ma
and 22 ma. Capacitance for both
devices is typically 1.5 pf per ma.
Typical peak to valley current of
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STROMBERG-CARLSON

“Bp”
SERIES

RELAYS

For your automation
.computing...control
circuit applications...

“TELEPHONE QUALITY”
at an ordinary price

To meet your needs for preci-
sion and durability in automa-
tion, computing and control cir-
cuitry, this relay provides tele-
phone quality at an ordinary
price.

The “BB” Series Relay ac-
commodates up to 100 Form A
spring combinations. It incor-
porates such important advan-
tages as twin contacts, knife-edge
pivot and special frame-armature
construction. Like all Stromberg-
Carlson relays, it is built to op-
erate under extreme ranges of
temperature and humidity.
Prompt delivery is available on
all orders.

For full information write to
Telecommunication Industrial
Sales, 114 Carlson Road, Roch-
ester 3, New York.

STROMBERG-CARLSON

A DIVISION QF

GENERAL DYNAMICS
e ——
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both is 15 to 1. Typical voltage
swing is 1.0 v. Typical peak point
current variation is less than a
total of 2 percent over the tempera-
ture range from —55 C to +150 C.
The new tunnel diodes are housed
in the TO-18 standard transistor
package. The high frequency ca-
pabilities of devices in this pack-
age are limited to approximately
1,000 Mec.
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Tv Camera

transistorized

BLONDER - TONGUE  LABORATORIES,
INc., 9 Alling St., Newark 2, N. J.
Model TTVC transistorized tv
camera operates equally well on 12
or 24 v a-¢/d-c, or 117 v a-¢c (50 to
400 cycles). It provides 600-line
resolution for maximum picture
detail. It also features a crystal
controlled r-f modulator—channels
2 to 6; maximum output: 50 mv,
plus a video output of 1.4 v peak to
peak. Camera weighs only 14} Ib.
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H-V Diode Stacks
for power supplies

TEXAS INSTRUMENTS INC., Semicon-
ductor-Components Division, P. O.
Box 312, Dallas, Texas. Encap-
sulated silicon diode stacks 1N2878
through 1N2925 provide from 700 v
to 6,500 v for immediate use in h-v
power supplies for radar and com-
munications applications. Company
has provided 4 miniature case sizes
with either single ended or axial
lead construction with 24 standard
piv ratings. Smallest unit (0.075
cu in. weighing 2.0 grams) contains
two diodes in series to provide 700
v; largest standard unit (0.225 cu
in. weighing 6.0 grams) contains 13
silicon diodes in series to provide
6,500 v. At all 24 piv ratings, the
units provide 250 ma average recti-
fied forward current at 25 C, 0.5 pa

- Isn’t there

a Fast Accurate,
HANDY wa‘ﬁto test

Crystals7

“A. Yes..;

and ECONOMICAL too

The answer to your problem
is one of these:

Video
Crystal Test Set

TYPE 393 — $299.00

Microwave
- Biased/Unbiased
Crystal Test Set

TYPE 391 — $135.00

Microwave
Crystal Test Set

TYPE 390-A-3 — $97.00

You can test crystals in

the field, the lab or on the

line for...

. Relative Noise Figure

« Pair Matching

« Conversion Loss

« Relative Sensitivity

« Tangential Sensitivity

You can count on these rugged,
light-weight, portable, battery
powered units for precise measure-

ments (e.g. Relative Noise Figure
error is 1.0 db max; 0.3 db mean).

Write for descriptive literature.

AIRBORNE
@ INSTRUMENTS

LABORATORY
DEER PARK, LONG ISLAND, NEW YORK
A DIVISION
OF CUTLER-HAMMER, INC.

CIRCLE 115 ON READER SERVICE CARD 115



“TRI-BAND®* Rotatable
MODEL 52 ohm
XCYST . o
ransmission-
111420 Line Array

Power roting—
1.5 Kw.,100% A.M.

(Higher ratings
available)

Specifications:

Turning radius—23 ft.
Antenna weight—160 Ibs. Shlppmg weight 200 1bs.

For information or
ta arder, phone

PRospect 5-7252

ar write

Department SC.

[ opecsd

ANTENNAS

Gain 11Mc.-8.0 db, F/B 24 db, E-Plane B-W 2Power—66°
Gain 14MC.-8.4 db F/B 24 db E-Plane B-W Y2Power—60°
Gain 20Mc.-8.6 db, F/B 24 db, E-Plane B-W L.Power—56°
Wind surface—13.36 sq. ft. Load at 100 mph.—423 1bs.
Container size—127x12”x14

Antenna rated design with ¥2” radial ice—110 mph,

Ir

ASBURY PARK 25, NEW JERSEY, U.S.A. I

e COMMUNICATION ARRAYS
FOR THE ARMED FORCES

and Commercial Service

Calibrated for
easy assembly to
specifications and
center frequency
of your choice.
Custom Quality
construction
throughout. Sug-
gested rotator for
above — Telrex
Model 500-RIS,
Also available:
Over 172 off-the-
shelf fixed or ro-
tatoble high-per-
formance arrays.
7Mc. ta 600Mc.
Mona, Duo, Tri
and Multi-band
individually fed
or single line
feed, and me-
dium to extra
heavy duty rota-
tor-indicator con-
trol systems, ro-
tated masts, and
towers,

‘
!

TELREX LABORATORIES'

Designers and Manufacturers of

e Telrex is
equipped to design
and supply to

our specifications
or yours, Broad-
band or single
frequency, fixed or
rotary arrays for |
communications,
FM, TV, scatter-
propagation, etg. i

e Consultants”
and suppliers

to communication
firms, universities,
propagation
laboratories and
the Armed Forces.

Communication and TV Antennas

ex LABORATORIES
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PHAZOR

PAT. PEND.

2° absolute accuracy

Frequency range -15 CPS — 30KC

¢ veoe

Readings not affected by nbise and harmonics

Accuracy to .01 degree with simple circuit technigues “
High sensitivity on input & reference channels i
Can measure in-phase & quadrature voltage component!

For further mformahon tontact yaur nearest

55 E. 11th ST, -

ey
=
f3s
bS5
(o
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representafive - -ar write for brachure

INDUSTRIAL TEST EQUIPMENT CO.

NEW YORK 3 - GR. 3-4684

Manufacturers of:

PHASE
METERS

NULL
DETECTORS

IMPEDANCE
COMPARATORS

POWER
OSCILLATORS

FREQUENCY
STANDARDS

AUTOMATIC
HI-POT

Other Electronic
Test Equipment

reverse current at piv, 30 ua leak-
age at piv at 100 C and an extremely
low forward voltage drop.
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Tiny Capacitor
metallized paper

HoPKINS ENGINEERING Co., 12900
Foothill Blvd., San Fernando, Calif.
New 50-v microminiature metal-
lized paper capacitors are especially
designed for applications requiring
low voltage and small physical size.
A 4.0 uf unit measures only 3% in.
thick by ¥ in. wide by 1% in. long.
Standard units can be supplied from
0.10 to 20uf in phenolic coated or
hermetically sealed construction.
Higher capacities are available.
Units are impregnated in a specially
compounded high K thermosetting
resin, and are produced with a new
rectangular shape to permit addi-
tional savings in size.
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Digital Recorder
portable unit

PrRECISION INSTRUMENT Co., 1011
Commercial St., San Carlos, Calif.,
announces a 16-track digital mag-
netic tape instrumentation re-
corder/reproducer weighing only
100 1b. The PS216-D measures 163
in. wide by 254 in. high by 14 in.
deep. It features modular construc-
tion and p-c boards which provide
“NRZ” digital read and write am-
plifiers in compact solid-state plug-

APRIL 15, 1960 - ELECTRONICS



§e.acro

Higher-speed

New cam-lever linkageof the \

Di-Acro Model 36 shear pro-

vides a greater mechanical |

advantage than lever ac-
tions. This makes it easier
to control both machine and
material so that operation is
easier, faster and safer.
Quick-Set micrometer
gauges set to hair-line ac-
curacy in seconds. The new
Model 36 shear is fast to set-
up, fast to operate. To main-
tain tolerances to thou-
sandths of an inch, an auto-
matic hold down bar grips
materials during shearing.
Notching and slitting can be
done easily by setting the
adjustable ram stops to limit
stroke length. Capacity of
the machine is 16 gauge steel.

Steel, rubber, mesh and all
shearable sheet materials
(even some plastics) can be
cut to die-accuracy with the
new Model 36.

Similar performance is
also delivered by a range of
other models down to 6
inches in width. For com-
plete, detailed information,
call your Di-Acrodistributor
who is listed in the yellow
pages of your phone book
under Machinery —Machine
Tools, or write us.

DI-ACRO POWER SHEARS

Di-Acro Shears of 12” and 24"
widths are available in power mod-
els. The standard model provides
continuous and single stroke oper-
ation. Vari-O-Speed
model shears automati-

cally at a range of speed

from 30 to 200 R.P.M. g"-’ 1
or single stroke. i
e g

I =i

=) O'NEIL-IRWIN
MFG. CO.

PRUCISION
METALWORKING
M““IN“O. -—

321 8th Ave. Lake City, Minn. |
{

pronounced “diesock-ro” {
/.41";'“

operation from
built-in gauging

CIRCLE 212 ON READER SERVICE CARD

in form. Standard unit is furnished
with 1-in. wide tape and the new
pem telemetry tape configuration of
16 tracks per in. Standard tape
speeds from 1% to 60 ips are avail-
able. Units are also available with
different tape widths and head con-
figurations.
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Core Memory Tester
solid-state

Packarp BeuL COMPUTER CORP.,
1905 Armacost Ave., Los Angeles
25, Calif. Solid-state magnetic core
memory tester verifies the opera-
tional status of a 19-bit, 4,096 ad-
dress core memory. Unit measures
5% in. high by 19 in. wide by 20 in.
deep. Price is $10,500. The core
memory test may be made on
selected addresses and bits or in
sequence on all addresses with every
combination of the 19-bits. During
the test it is possible to start, stop,
or restart from any address with
any word pattern. Register indi-
cators on the front panel show each
19-bit word written in or read out
and the relevant memory address.
When an error is detected in the
memory, the tester stops immedi-
ately and the indicators show the
error source.
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Computer
mixture ratio

REDCOR DEVELOPMENT CORP., 14750
Arminta St., Van Nuys, Calif, Mix-

ohms input and output imped-

Precision
|-F Attenuation

Continuously Variable
over 80 db Range

-

b % o
. 5@
—— U

THE AIL TYPE 30

The AIL Type 30 Precision
I-F Attenuator is a piston type
attenuator operating in the
waveguide below cutoff mode. It
provides an attenuation range
of 0 to 80 db above the minimum
insertion loss to an accuracy of
.005 db per db of increment.

Standard models are avail-
able at 30 mc and 60 mc center
frequencies with nominal 50

ances. Other frequencies and im-
pedances are available on re-
quest.

The Type 30 is available in
either cased, rack mounting or
unmounted models.

Typical Applications
® Noise figure measurements

® Calibration of directional
couplers

® Calibration of R-F Attenua-
tors

Write for descriptive literature.

D

AIRBORNE
INSTRUMENTS
LABORATORY

DEER PARK, LONG ISLAND, NEW YORK
A DIVISION
OF CUTLER-HAMMER, INC,
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RCA COMPUTER TRANSISTORS
are as close as your telephone

CALL YOUR
RCA SEMICONDUCTOR
DISTRIBUTOR

Just pick up the ’phone and tell him how
many and what type you need for your
special project or pre-production re-
quirements. He will deliver from local
stock—and he also offers these extra ad-
vantages:

# Prompt delivery of the latest RCA
types for your evaluation
Orders filled from factory-fresh stock

4
¥ Up-to-date, practical product infore
mation

¥ Valuable RCA technical assistance
when you need it

¥ “One-stop” service on your orders
¥ Specialists who understand your
problems and electronic needs

Remember when you want fast delivery,
reliable service, always check first with
your local RCA Semiconductor Distrib-
utor. For the name and address of your
nearest RCA Semiconductor Distributor,
write RCA, Distributor Products Sales,
Harrison, N. J.

Far details an RCA Camputer Transistars
see back caver!

RADIO CORPORATION
®  OF AMERICA

Semiconductor Products-Distributor Sales
Horrison, N. J.
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ture ratio computer uses digital
and analog techniques to simplify
flow rate control problems. Digital
counters determine the periods of
two input frequencies from flow
meters. Digital to analog conver-
sion provides two outputs: one volt-
age proportional to flow rate error
and another proportional to mix-
ture ratio err. References are
selected by digital registers. Ac-
curacy of both outputs at null is 0.1
percent. System utilizes solid state
components throughout.
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Computer Diodes
fast switching

RHEEM SEMICONDUCTOR CORP., P. O.
Box 1327, Mountain View, Calif.
Fast switching silicon computer
diodes with U. S. Army Signal
Corps Single Service specification
approval are now available in pro-
duction quantities. They feature
recovery times down to 0.3 usec
with reverse voltages ranging up
to 200 v. They are listed under type
numbers 1N643 (MIL-E-1/1171),
IN658 (MIL-E-1/1160), 1N662
(MIL-E-1/1139) and 1N663 (MIL-
E-1/1140). Diodes are sealed in
the standard glass package.
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Variable Attenuator
direct-reading

NARDA MICROWAVE CORP., Mineola,
L. I, N. Y. Semiprecision direct-
reading variable attenuator, utiliz-
ing a variably inserted Narda-Iron

worried about
static charges?

I

The Keithley 250 Static
Meter accurately measures
electrostatic charges on plastics,
paper, hydrocarbons and other
poor conductors, giving an
accurate profile of charge
distribution so remedial anti-
static measures can be effec-
tively applied.

Patterned after a design
suggested and used by E. I.
DuPont de Nemours & Co.,
the Keithley 250 Static Meter
has been carefully field tested;
is portable, sensitive, reliable
and easy to use.

SPECIFICATIONS

Ranges: 10, 30, and 100 kilovolts,
full scale.

Accuracy: Within 5% of full scale
readings.

Protective Features: Anti-spark
plastic head rim; shell at ground
potential; no damage by overloads.

Price, complete with batteries and
Carrying case.............. $325.00

KEITHILEY
INSTRUMENTS
e
12415 EUCLID AVENUE
CLEVELAND &, OHIO

For details, write:
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Mc GRAW-HILL
DIRECT MAIL LIST SERVICE

McGraw-Hill Mailing Lists
Will Help You

Merchandise your advertising
Conduct surveys

Get inquiries and leads

for your salesmen

Pin-point geographical

or functional groups

Sell direct

Build vp weak territories

Ald dealer relations

Direct Moil is o necessory supplement to
a well rounded Business Paper odvertising
progrom.

Most  progressive componies allocote a
portion of their od budgets to this second
medium at the some time as they concen-
trate on the best business publicotions.
600,000 of the top buying influences in
the fields covered by the McGraw-Hill
publications make vp our 150 mailing
lists., Pick YOUR prospects out of our
Industrial Direct Mail cotalogue.

Write for your free copy.
1t contains complete information.

140

ULTRAMICROWAVE*

—at works

—1t’s accurate

—1t’s available

Complete data on request

[DE MORNAY{ BONARDI |

DE MORNAY- BONARDI

780 SOUTH ARROYO PARKWAY o PASADENA, CALIF.

*TRADE MARK Dec Mornay-Bonardi
for its millimeter wave equipment
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cam provides minimum frequency
sensitivity and low vswr over the
entire frequency and attenuation
range. Direct-reading dial is ac-
curately calibrated to within 1 db
up to 10 db and 1.5 db up to 20 db
over the entire waveguide fre-
quency range. Maximum attenua-
tion exceeds 25 db and minimum
insertion loss is under 0.5 db. A mul-
titurn knob permits smooth move-
ment without backlash. Models for
K and V bands are priced at $150
and $180 respectively; for Q, M and
E bands at $200 each.
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A-C/D-C Recorder

six-channel unit

BELOCK INSTRUMENT CORP., 112-03
14th Ave., College Point, N. Y.
High stability and virtual drift free
operation is obtained by position-
ing the recording styli by means of
servomechanisms rather than the
conventional galvanometers. The
styli are thermal writing and pro-
duce rectilinear traces. In addition
to recording signals with a band-
width of from 0 to 30 cps, each
channel is capable of accepting
modulated signals on both 60 cps
and 400 cps carriers and provides a
phase sensitive recording with no
additional equipment required.
Maximum sensitivity of each chan-
nel is approximately 2.5 mv per mm
of stylus deflection. Maximum
sensitivity permits recording sig-
nals of up to 30 v peak to peak. Each
recording channel is 5 cm wide.
Initial application of the unit is for
recording error signals from fire
control computers used with ship-
board guided missile systems.
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WIDE RANGE
POWER
OSCILLATOR

a reliable
signal source
for microwave

measurement

The AIL Type 124C Power
Oscillator is applicable as a
signal source over the wide
range of 200 to 2500 Mec. Its
range, power and stability
make it an essential element
of microwave component test
systems. It is often used in
measurements relating to an-
tenna design. Facilities for
both internal and external
modulation are provided. Rel-
ative power output is indi-
cated directly on panel meter.

Detailed literature is avail-
able on request.

AIRBORNE
INSTRUMENTS
LABORATORY

DEER PARK, LONG ISLAND, N. Y.
A DIVISION OF CUTLER-HAMMER, INC.

D
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Here's one that doesn't have

to be ‘Mothered"

You get continuous,
trouble-free service

from this rugged,

reliable, direct-writing - (Zé:}

RECORDING

D. €. MICROAMMETER by Esterline Angus

Built to *‘take it,”” this new D.C. Micro-
ammeter combines famous E/A ex-
cellence of design and ruggedness
of construction with the extra-sensi-
tivity of 0-50 microamperes at200 ohms
input resistance.

The simplicity of its direct-writing
movement eliminates the complexity
associated with servo orlinkage driven
writing systems.

It's a time-saver, too, with no un-
necessary adjustments—such as con-

tinually setting zero. You put this D.C.
Microammeter into operation merely
by connecting the input leads.

Here’s the recording instrument of
a thousand and one uses. Send for
Catalog Section No. 41 and see how
it can help you.

The Esterline-Angus Company

No. 1 in fine Graphic Instruments for
more than 50 years.
DEPT. E, P.O. BOX 596, INDIANAPOLIS 6, IND.
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NEW Beattie
“M. : MM”

Oscillotron*

Polaroid® Slides or Prints in Minutes!

This ONE new Beattie Oscillotron answers
your every need in oscilloscope photog-
raphy. Project new Polaroid® transparent
slides minutes after recording or have prints
in 60 secs. with new 3000 Speed Film.
Object to image ratio - 1 to 0.9. Record up
to 9 traces on a single frame.75mm /2.8
Wollensak lens. Instantly converted for a

$ 2 5 O Basic Camera

ACCESSORIES: Binocular view-
ing hood; Data card to record in
frame; Data chamber; £/1.9 lens;
Electric remote shutter control.

wide range of instrumentation photography.

‘=] BEATTIE-
(@4 COLEMAN uc

""Polaroid" ® by Polaroid Corp. *Trade Mark
1000 NORTH OLIVE STREET, ANAHEIM, CALIFORNIA « BRANCH: 437 FIFTH AVENUE, NEW YORK, N. Y.
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Literature of

DIGITAL LOGIC MODULE. Tele-
Dynamics, Division of American
Bosch Arma Corp.,, 5000 Park-
side Ave., Philadelphia 31, Pa.
Bulletin TTS-A-6000A describes a
new solid-state switching-circuit
module capable of reliable opera-
tion at input pulse repetition rates
of 5 Mec.
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SILICON RECTIFIER CONVER-
SION. General Electric Co., Sche-
nectady 5, N. Y. GEA-7060, four
page bulletin describes new oil-
filled silicon rectifier conversion
units for electrostatic precipitator
and other types of h-v power sup-
plies.
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TRAVELING-WAVE TUBE. Wat-
kins-Johnson Co., 3333 Hillview
Ave.,, Stanford Industrial Park,
Palo Alto, Calif. Technical Bulle-
tin Vol. 2, No. 1, illustrates and
completely describes the W.J-206,
a 10-Kw pulsed amplifier at X-
band, weighing 12 1b including
permanent magnets.
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DELAY LINE. ESC Corp., Pali-
sades Park, N.J. A recent mailing
piece describes a lumped-constant
delay line with 170 to 1 delay
time/rise time ratio.
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PIPE LOCATOR. Gardiner Elec-
tronics Co., 2545 E. Indian School,
Phoenix, Ariz., has published a
bulletin describing the model 174
transistorized pipe, valve and
cable locator.
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FACILITIES AND CAPABILI-
TIES. Datex Corp., 1307 S. Myrtle
Ave., Monrovia, Calif. An 8-page
brochure illustrates and describes
facilities and capabilities in the
appiication of digital techniques to
the soiution of recording and con-
trol problems.
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F-M MONITOR RECEIVER. Ac-
ton Laboratories, Inc., 533 Main
St., Acton, Mass., has available
literature describing its new f-m
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the Week

monitor receiver that monitors
calls in either the emergency or
industrial frequencies 30-50 Mc or
148-172 Mec.
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VOLTAGE REFERENCE
SOURCE. Epsco, Inc., 275 Massa-
chusetts Ave., Cambridge, Mass.
A six-page technical data and
applications brochure describes
three new secondary standard
precision voltage reference
sources.
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SEALED RELAYS. Filtors Inc,,
Port Washington, N.Y. A new 24
page catalog covers a line of sub
and micro-miniature hermetically
sealed relays.
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WIRE AND CABLE. Standard
Wire and Cable Co., 3440 Overland
Ave., Los Angeles 34, Calif., has
published a pocket sized (4 by 6)
glossary of wire and cable terms.
It is available at no cost on letter-
head request.

TRANSIENT VOLTAGE PROB-
LEM. Sola Electric Co., 4633 W.
16th St., Chicago 50, Ill. A 16-
page booklet contains an article on
the static-magnetic regulator as a
solution to the transient voltage
problem. The paper was written
by the company’s chief product
engineer.
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SEISMOGRAPH SYSTEM. South-
western Industrial Electronics Co.,
10201 Westheimer Road, Houston
27, Texas. Described and illus-
trated in a bulletin is the G-33
full spectrum seismograph system,
a combination reflection, refrac-
tion, high-frequency recording
system combining three seismic
systems in one unit.
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FERRITES. Ferroxcube Corp. of
America, Saugerties, N. Y. Volume
1 No. 3 of The Ferroxcube Engineer
contains articles of current interest
to the ferrite cngineer.
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Why waste valuable engineering time and talent on semi-conductor
test problems when Measurements Research can solve them for you?

Typical transistor parameters successfully automated by MRC includes

Collector and emitter breakdown voltage
Collector and Base Cut-Off Current

Reach Through Voltage

Saturation voltage and saturation resistance
Output capacitance

Common emitter forward gain (to 100 MC)
Common base forward gain

Power output (as functional oscillator at 200 MC)
Base spreading resistance (to 250 MC)

Noise figure at 100 MC

Rise, fall and storage time

This set automatically tests for 8 differe
ent parameters, from D.C. to 250 MC
at o rate of 600 units per hour. Completely automatic in operation, the
tester is typical of MRC’s integrated electro-mechanical design, develop-
ment and production facilities. For assistance in life testing, aging, auto-
matic sorting, data retrieval and statistical evaluation, call on MRC first,
Watch for MRC’s new line of laboratory test equipment for diodes and
transistors. Specific inquiries invited.

Specialists in the sofution of difficult mease
vrement problems, MRC offers engineering
assistonce in answering your test requires
ments. Write, wire or phone for details to
Measurements Research Company, Castor &
Kensington Aves., Philadelphio 24, Pa,
JE 5-1179.

"MEASUREME  RESEARCH CO.

PRUDENTIALY)
INDUSTRIES

MEASUREMENTS RESEARCH
COMPANY

INDUSTRIES,

DIVISION OF PRUDENTIAL INC,
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TEST INSTRUMENTS

N

for ELECTRICAL EQUIPMEN

Laboratory
Production

Maintenance

Voltage Breakdown Tests

Bench HYPOT® Test Sets, a-c and d<
models, have outputs to 30 kv. Sep-
arate 4'2” meters for test voltage
and leakage current. Wide selection
of models. i

Model 424 Bench HYPOT® provides
0-5000 v d-c. For testing cables, con-
densers, coils, transformers, motors,
and assemblies. Measures leakage
current from 0.1 microampere to 100
microamperes over four scale ranges.
Rapid testing of capacitors with out-
put of 5 milliamperes under short
circuit, Operates from 110-120 v
50760 c outlet with long-life selenium
high voltage supply.

Net complete. . ......... $497.50
® Insulation Materials Tester
Dielectric strength determined to lab-
oratory precision. Interchangeable
test fixtures for varnishes, porcelain,
tape, acetate sheet, films, tubing and
cloth. Write for Bulletin, Model 4501

HYPOT® Materials Tester.

® Insulating Oils Tester

New portable design, only 42 Ibs.,
for testing insulating oils at point of
application as well as in the labora-
tory. Test potential variable from 0
to 35 kv, with 2 kva rating. Write for
bulletin Model 4505 HYPOT?® Oil
Tester.
® Measure Resistance to

FIVE MILLION MEGOHMS
VIBROTEST® megohmmeters provide
direct reading measurements to FIVE
million megohms and higher with
electronic power supply that elimi-
nates tedious cranking. Write for bul-
letin ‘‘VIBROTEST".

©® Test Electrical Grounds
VIBROGROUND® measures resist-
ance to ground of electronic, tele-
phone, and power equipment. Direct
reading. Operates from self-con-
tained battery. Write for Bulletin
**VIBROGROUND''®,

® Special Instruments

A. R. . engineers have developed
instrumentation to meet many spe-
cialized research, development, and
producti pplicati Your inquiry
for special equipment will receive
prompt attention.

Complete Catalog 5

iScaiii Write todayl b

/

ASSOCIATED fiESE

3781 W. Belmont Ave., Chicage 18, Ili.

NEW BOOKS

Telemetering Systems
By P. A. Barden and W. J. Mayo-Wells.

Reinhold Publishing Corporation,
New York, 349 p, $8.50.

THIS book is primarily written for
practicing systems engineers and
all those who must gain an over-all
view of the field. Most of the ma-
terial presented in the book has
never before been assembled in an
organized fashion, such as the chap-
ters on telemetering pickups, tele-
metering links and channels, and
coordinating, totalizing, computing,
and integrating. Actual systems
and components are described and
abundantly illustrated, supplement-
ing general discussions which serve
to introduce the various phases of
telemetering. The authors have
given due consideration to mobile
telemetering systems which form
the heart of all missile research
efforts today.

The chapter on selection and ap-
plication of telemetering systems
will be of particular value to the
neophyte systems engineer and
proposal writer, because it presents
an introduction to the state of the
art of telemetering.

References are provided with
each topic, and they cover such
sources as universities and govern-
ment research institutions, besides
the standard engineering journals.
—Ivo HERZER, FElectronics Re-
gearch Laboratory, Columbia Uni-
versity, New York, N. Y.

Modern Network Analysis

By F. M. Reza and §. Seely
McGraw-Hill Book Co., Inc., New
York, 373 p, $10.00.

THIS book should find wide accept-
ance as a standard text on network
analysis fundamentals. Treatment
of the subject matter is both logical
and clear and is reasonably success-
ful in giving physical insight into
the mathematical relationships in-
volved.

Main virtue of this book lies in
the liberal use of well chosen ex-
amples. These examples are used
most effectively in illustrating each
newly introduced concept. Another
useful device employed is the con-
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our caseé
Ly mattel;ew\;‘a: zan take
r 'requiremeqtf,..
the targest facilities
try for yolume o
production of custom (;(:r\
cases. We ma}&e “’en;ruments,
cameras, radios, inS -
tc ..and use top-gr :
(\eea't\.\er. viny! coated Texo

or any other material suited

to your needs.
Write for complete

information and sa

AlRIBOIRN
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3D0O CORPORATION
Sollagae Polag, L., 1.7,

] Suigs 1945
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venient summarizations of step-by-
step procedures.

The chapters on linear algebra
and the Laplace transform are com-
parable to those contained in nu-
merous other texts, but merit in-
clusion for the sake of completeness.
Early introduction and the fresh
treatment of the S-plane concept is
both encouraging and useful. Ex-
amples of both distributed and
lumped networks are treated in a
good and consistent manner. A con-
venient summary of general net-
work considerations is given at the
end of the text.

In summary, this book is a well
presented one-volume text on funda-
mental network analysis. It should
fulfill its stated purpose of bridging
the gap between introductory level
texts and the professional litera-
ture.—MAURICE C. NEWSTEIN, Tech-
nical Research Group Inc., Syosett,
N.Y.

Elements of Solid
State Theory

By G. H. WANNIER.

Cambridge University Press, New
York, 270 p, $6.50.

SoLID STATE theory is an application
of many basic disciplines of physics
and frequently becomes mathe-
matically involved. A student de-
siring a thorough understanding
should, therefore, not embark on it
before he has mastered classical
mechanics, thermodynamics, elec-
tromagnetic theory and quantum
mechanics, as well as all important
mathematical tools (including, for
example, group theory) to the point
where he is not only able to follow
a derivation but is also able to ac-
cept statements without derivation.

Professor Wannier has no pa-
tience with a mediocre background.
Unlike many other textbooks, his
does not give an introduction to
various basic disciplines before ap-
plying them to the subject on hand.
This is the reason for the book’s
brevity—it covers the vast field in
260 pages. Introductory references
at the end of each chapter may help
the less qualified reader to follow
the author.

The book consists of eight chap-
ters covering the geometry of
crystal structures, diffraction of
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If you want top-quality pots when you need them, you could make
your own| Of course, you'll need Swiss screw machinery to produce
the cases necessary to complete the job. So plunge right in — sign up
for those highly precision screw machines . . . and hang the cost!

But before you deplete the family exchequer with a grand flourish of
the pen, come to Acel We've already taken the plunge, and it's paid
off. These machines automatically deliver, at high
speed, cases with mechanical tolerances closer
than .0002. This also means the most flexible
production operation in the industry. No sub-
contracted parts to wait for — we design our own
cams to any special size and shape, and we run
the cases ourselves, on a 24-hour day basis! So
for dependable delivery, see your ACErep!

Here's one of our automatic-production cases, on a servo mount A.LA.
size 1-1/16” ACEPOT®. In-plant production on cases up to 6”,

ELECTRONICS ASSOCIATES, INC.

99 Dover Street, Somerville 44, Mass.
SOmerset 6.5130 TMX SMVL 181 West. Union WUX

e :
_AC

Acepot® Acetrimt® Aceset® Aceohm® *Reg. Appl. for
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Here's news...one of largest U.S.
producers of semiconductor
devices reports highest yield in
history ... after switching to

GRACE SILICON

The switch is to Grace
Silicon . . . where perfec-
tion is standard!

To help you achieve re-
sults like those reported
above, Grace offers all
forms and grades of ultra
high purity silicon.

Bulk Silicon (in large
lots )—Grades I, II, and III;
Por N Type

m Float Zone and Czochral-
ski monocrystals from 0.1
to 1000 ohm-cm

mPolycrystalline rods —
large uniform lots

m Monocrystalline Slices

Find out why it will pay
you to switch to Grace.
Write for complete details
today:

@ GRACE ELECTRONIC CHEMICALS COMPANY, INC.
\ a subsidiary of W. R. GRACE & CO.
B Baltimore 3, Maryland
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PLOTTERS

IMPEDANCE
STANDARO

TO BE MEASURED

TYPE I4

AUTOMATIC _
IMPEDANCE

po * W e A%
R , i

3 e

® Presents effectively continuous impedance information

over a frequency band.

o Entirely self-contained except for the use of an external oscillator.
® Models available to cover 2.5-250 mc, 30-400 mc and 180-1100 mc.

Write for complete
information on AMCI
Automatic Impedance

Plotter

ANTENNA SYSTEMS — COMPONENTS 7 AIR NAVIGATION AIDS = INSTRUMENTS

m Vianufacturing Compan,
‘éb’ A l F o R D 299 IAiL:/mllc A]Vl .:QHOL " MASS
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radiation in crystals as a tool to ex-
perimentally explore this geometry,
lattice vibrations, cooperative
phenomena such as paramagnetism
and ferromagnetism, three chapters
on carrier motion in metals and
semiconductors, and solid cohesion
and chemical bonding. Even with
the omission of any basic physics
background, the treatment is ex-
tremely terse, and when first read
from cover to cover the concise pres-
entation may not immediately re-
veal the author’s entire message.

The list of topics barely men-
tioned or altogether absent is long.
It includes, for example, carrier dif-
fusion, recombination, photocon-
ductivity, impurity scattering and
superconductivity. The author ob-
viously attempted to give only the
basic formulations, critically in-
spected, and a short summary of the
major results. As such, the book
constitutes the most recent and
most radical attempt to reduce the
mushrooming field of solid state
physics to its bare essentials. Pro-
fessor Wannier has gone a long way
in this most difficult and very
urgent task. The book is, therefore,
highly recommended to any solid
state physicist who is heavily spe-
cialized in a particular area, such
as, for instance, carrier transport
in semiconductors since its sum-
marizes the foundations of his own
subject and their relation to other
aspects of solid state physies.

The reader will also find the text
full of stimulating statements, not
necessarily in explicit mathematical
terms. To the highly qualified stu-
dent, it gives a very good introduc-
tion to the basic concepts of solid
state theory which will enable him
to make an educated choice of his
area of specialization.—W. W.
GAERTNER, Chief Scientist, Solid
State Devices Div., Electronic Com~
ponents Research Dept., U. S. Army
Signal Research and Development
Lab., Fort Monmouth, N. J.

THUMBNAIL REVIEWS

How to Troubleshoot TV Sync Cir-
cuits. By I. Remer, John F. Rider
Publisher, Inc.,, New York, 1960,
119 p, $2.90. This book is designed
to help both experienced technicians
and beginners to readily recognize,
locate and repair troubles in sync
circuits in both black-and-white and
color tv sets. Illustrations comple-
ment the text well.
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Fundamentals of Nuclear Energy and
Power Reactors. By Henry Jacobo-
witz, John Rider Publisher, Inc.,
New York, 118 p, $2.95. This book
is aimed at both the general
public and readers within the atom-
ics industry. About one third of
the book deals with fundamentals
and uses many descriptive pictures
to tell its story. The balance con-
cerns semi-practical details of put-
ting the fundamentals to work in
the shape of past present and pro-
jected nuclear reactors. For the gen-
eral reader, a higher proportion of
pages might perhaps have been al-
lotted to fundamentals.

Electric Impedance Plethysmography.
By J. Nyboer, Charles C. Thomas,
Publisher, Springfield, Ill., 243 p,
$7.50. Written by the recognized
leader in the field, this monograph
is a welcome addition to the litera-
ture pertaining to electrical tech-
niques in medicine and biology. The
author presents much material re-
lating to electrical properties of
tissues, describes a number of
electrical methods that have been
employed to study vascular phenom-
ena and discusses the use of the
impedance plethysmograph in the
study of specific vascular phe-
nomena. Electronics men seriously
involved with this work will find
much food for thought here.

MOUNT CIRCUITRY

&

PACKAGE UNIT

Strange World of the Moon. By V. A. |
Firsoff, Basic Books, Inc., New York,
226 p, $6.00. The author, a well-
known British astronomer, has
placed between two covers most of
what is known about the moon. Un-
fortunately, the Russian photo-
graphs of the unviewed side of the =
moon were taken after this book . = "
was published. Main purpose of the m I n I a tu re a c k a I n m 0 d u l e s
book is to describe the present con-

dition of the moon with special ref-

erence to atmosphere, surface and Off-the-shelf building block components to simplify assembly and servicing
subsurface structure, as well as pos- of smaller circuits. Aiden miniature plug-ins are simple to install, can be
sibility of life. Since popular dis- knocked down and swiftly reassembled, and allow for 30-second replace-
tribution was planned, a good deal ment by handy spares. Their greatest virtue: elimination of costly down-
of background material is presented. time. But they have other special assets:

Necessary mathematical arguments

are presented in appendix form (34 ® standard 7 or 9-pin off-the-shelf

pages), thus complicated equations components
and relationships are entirely ex- ® space-saving ‘‘maximum density’’ package
cluded from the text. ® extra light-weight aluminum housings
Air Traffic Control. By C. D. Colches- ¢ accommodates tremendous variety of
ter, Marconi’s Wireless Telegraph circuits
Co., Ltd., Chelmsford, Essex, Eng- ® snap-in terminal setting and connecting
land, 1960, 100 p, $2.50. Th1§ is the ® open type construction for easy
bgo(llc-form of whfat was 1om,mna_lly a accessibility to components
study report on future electronic re- . p . .
quirements for air traffic control. . ﬁggflzligsﬂ;ﬁ%?‘ed terminals give faster

Author has compiled the contribu-

tions dof a hgroup ofhengine?rs con- ¢ jumper strip eliminates need for Jeads m%?ilﬁlé;beGyer?:tg?mersrfrTJSimség;
cerned with research, development : : . : Corporation — fts miniature size,
and production of alf types gf =" Alden.furmshes everyth«_ng you‘need-—mcludlng fight weight and ruggedness adapt

p planning sheets for slick, quick, layout. Ask it' o portable ‘and airborne

radio equipment. Discussed are: de- instrumentation,

velopment and present state; com-
munications; navigation; ground in-

about our plug-in module package kit. For com-
plete information, including

formation; and storage, display and new micromodules, write: A L D E N
reproduction of information. Objec-

f:ives of clarifying thought and a}id- PRODUCTS COMPANY
ing progress in a difficult technical 4127 N. Main Street, Brockton, Mass,

area are well realized.
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PLANTS AND PEOPLE

: — e

ANNOUNCEMENT comes from Waltham, Mass., that Raytheon Company’s
Special Microwave Devices Operations has completed its move into a
new 30,000-sq-ft facility. This is the electronics firm’s sixth building on
Route 128, the “Electronics Highway.”

A single-story structure, the new facility integrates design, develop-
ment and production of microwave ferrite devices, as well as marketing
and management activities.

A unit of the Microwave and Power Tube division, Special Microwave
Devices Operations is managed by Howard Scharfman.

Formed in 1956, the operations became engaged in development of
miniature rotational isolators, reciprocal switches, broad-band modulators,
high power isolators and circulators for uhf, L, and S-bands. The group
also developed miniature circulators for 400 to 17,000 Mc maser and
parametric amplifier applications.

The parametric amplifier is finding increasing use in highly sophisti-
cated radars for tracking missiles and space vehicles. This device makes
a relatively weak signal from missiles and space probes thousands of
miles away more discernible for use by researchers in this field.

Geared for research and development of ferrite devices and their appli-
cations to new fields, the Raytheon facility has test and production equip-
ment for devices ranging from ultra-high frequencies to the 35,000 Mc
(K-band) area. The building also includes a specially equipped laboratory
for research and development of ferrite materials, the “heart” of micro-
wave devices.

An initial group of management, marketing, engineering production
and support units comprising more than 100 men and women will staff
the new building.

Provision has been made to readily expand the building from its present
30,000-sq-ft area to 50,000 sq ft.

with necessary telemetry and fully
tested to withstand severe environ-
ments—supervision of flight with
required block-house controls for

TIC Sets Up
Space Division

TECHNOLOGY INSTRUMENT CORPORA-
TION announces formation of a new
Space Instrumentation Division at
Acton Laboratories, Inc., a subsidi-
ary in Acton, Mass. This division
will engage in research, develop-
ment and fabrication of packaged
rocket and satellite precision in-
strumentation.

Acton Laboratories will offer a
complete service from: a concep-
tion of a basic idea—plan of meas-
urement procedure—selection of a
vehicle—designing, engineering and
fabrication of a package, complete

128

check-out and telemetry. Recover-
able packages or data for evaluation
by the project contractor will be
provided. If preferred, evaluations
and reports of collected data will be
made by Acton Laboratories.
Herbert A. Cohen will be man-
ager of the Space Instrumentation
Division. He was formerly branch
chief of meteor physics and air-
glow branch of the Geophysics Di-
rectorate of the Air Force Cam-
bridge Research Center.
Associated with Cohen will be
Joseph R. Frissora, formerly with

Geo-Science Inc. assigned as an in-
strumentation engineer at the Geo-
physics Research Directorate of
AFCRC. Both men were co-inven-
tors of the Membrane Meteorite
Detector for which patent applica-
tion is pending.

James L. King, designer and
builder of instrumentation for space
vehicles including high altitude bal-
loon flights, has been for the past
9 years with the engineering section
of Geophysics Research Directorate
at the AFCRC prior to joining the
new TIC division.

A staff of over 35 engineers and
15 designers at the Acton plants of
TIC have been coordinated to pro-
vide a comprehensive service in
space instrumentation. Model shop,
machine shop and production equip-
ment of all the nationwide TIC sub-
sidiaries provide support to this
new division.

Hoffman Division
Advances Golden

NoRMAN J. GOLDEN has been pro-
moted to vice president-research
and development of the Semicon-
ductor Division of Hoffman Elec-
tronics Corp., Los Angeles, Calif.
He succeeds Morton B. Prince, who
recently was named vice president
and general manager of the divi-
sion.

Golden has been manager of the
transistor section the past year. He
has nine years experience in semi-
conductor research and development
and is the holder of 25 patents in
the field. Before joining Hoffman
he was in charge of semiconductor
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Catapults like this hurled darts and iron ball missiles
from castle strongholds. Medieval knights considered
these the most formidable defense weapons in their arsenal.

Missiles have become greatly more sophisticated since
these crude catapults guarded kingdoms. As a vital part
of one of the world’s largest purely electronics companies,
Raytheon Missile Systems Division is making great ad-
vances in this field. The exciting new Pin Cushion Project
for the selective missile identification and the continually
being improved Navy’s air-to-air SPARROW III and
Army’s HAWK are examples of their outstanding creative
work.

M l S S I I—E We are now seeking talented, qualified people to main-
tain Raytheon’s leadership in this constantly advancing

field. Raytheon’s Missile Systems Division creates a
LA UNCHER climate for much talent. — perhaps your talent.

14 F. CENTURY

PRODUCT ENGINEERS . . . experienced in electronic
packaging with knowledge of production techniques in
%%  sheetmetaland electronic equipment. Will design electronic
1‘*’ portions of guided missiles, radars, computers, test equip-
ment.
SYSTEMS TEST ENGINEERS. .. to evaluate all test
equipment design . . . tests to be performed . . . methods
used to perform them. An in-plant position with all the
challenges of field work. Full authority to smooth out
trouble spots. Ultimate responsibility for all parts of all
missiles working properly. B.S.E.E. or equivalent with
plant or field experience in missiles, radar, or complex fire
control systems.
Please send detailed resumés or letters to: Mr. Robert T.
Hodges, Employment Manager, Missile Systems Division,
Raytheon Company, Andover Plant, Andover, Mass.

16A

MISS/ILE
SYSTEMS

DIV/IS/ION I

.ooCreates a climate for talent,
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MODEL 951*

10° POTENTIOMETRIC
VOLTMETER

“TRANSISTORIZED"

The SMITH-FLORENCE, INC. Model 951
was designed for the discriminating Engi-
aeer who demands and expects the ultimate
in precision DC voltage measurements.
Though the basic instrument range is from
one micro-volt to 10 volts, a precision probe
is included which cxtends the range to 1 KV
without impairing the basic accuracy of the
instrument.

Through advance design techniques using
module-type construction, ruggeg mechani-
cal design and the ultimate in component
selection, the Smith-Florence Engineers have
produced a product beyond comparison.

A few of the important features are:
accuracy through a wide temperature range,
recorder and oscilliscope outputs, and auto-
matic decimal and range lights.

Request the Smith-Florence Field Engineers
to demonstrate this versatile instrument at
an early date.

SPECIFICATIONS |

RANGE: 1 micro-volt to 1 KV DC
POTENTIOMETER ACCURACY: .005%
INSTRUMENT ACCURACY: .01%

INPUT IMPEDANCE: Infinite ot null, below 10 V
DRIFT: Less thon .5 micro-volt

POTENTIOMETER RANGES: (4) 0—10 V DC
to 0—10 mv DC (0—100 V DC ond 01 KV
DC)"

NULL RANGES: {7) 010 10 V DC 10 O 10 10
micro-volts DC

PRICE: $1,795.00 FOB Foctory

** PRECISION PROBE 10/1 + 100/1 included
for 1KV operotion

* WATCH FOR WIDE RANGE PRECISION
AC VOLTMETER: AVAILABLE SOON

¥ kg INES 5 '.15
o el Tuce..
Swith-"Flonence, Tne. .
.“:g.ma’ [23:d AVE. WEST] SEATTLE 99, WASH.. (]
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operations and product development
at Sylvania-Thorn, Ltd., London.
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Dunn to Direct
New Division

DoNALD A. DUNN has been named
director of the newly formed Re-
search Division of Eitel-McCul-
lough, Inc., San Carlos, Calif.

Conducting new and advanced
technological research in present
and new areas of company interest,
the division will contribute new
technical knowledge to the product
development programs of Eimac
and its subsidiaries, according to
executive vice president Gould
Hunter.

Dunn, a senior research associate
and lecturer in the electrical engi-
neering department of Stanford U.,
joined Eimac in 1959 as manager of
the Supporting Research Group.

H-P Building
Another Plant

CONSTRUCTION was recently begun
on a $1 million electronics manufac-
turing plant in Loveland, Colo., for
Hewlett-Packard Co. of Palo Alto,
Calif. The firm produces some 300
varieties of electronic testing de-
vices.

Completion of the first unit on an
83-acre site is scheduled by June 1
when production will begin. The
entire plant is scheduled for com-
pletion by January 1, 1961. It will
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ANYWHERE
IN THE
— NATION

ELECTROLYTIC
AND

PAPER TUBULAR
CONDENSERS

“'35 YEARS OF PROVEN
DEPENDABILITY*

COSMIC CONDENSER CO.

853 WHITTIER STREET, BRONX, N, Y
LUdlow 9-3360
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SEEKING A NEW
PLANT LOCATION?

LEARN THE INDUSTRIAL
ADVANTAGES OF

HOLLYWOOD
FLORIDA

’
o Ideal living and working conditions

e Abundant, contented, skilled and
unskilled labor

® Modern industrial buildings available
o Excellently located industrial sites
e Rail, truck, air, water transportation
o Adjoining deep water Port Everglades
o Convenient to U.S. and Latin American
markets
® Hub of Florida's fastest growing
market
Write for Industrial Brochure
Inquiries held in strict confidence
INDUSTRIAL DIVISION, DEPT. ER
CHAMBER OF COMMERCE
HOLLYWOOD, FLORIDA
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FEEDBACK CONTROL SYSTEM
ANALYSIS AND SYNTHESIS

Treats feedback control systems in a logical

manner, unifying the diverse methods of
anal.\sis, and presenting fundamentais ex-
plicitly and clearly., Explains principles of
obtaining differential  equations for elec-
trical, mechanical, hydraulic and heat flow
systems. Discusses basic servo characteris-
tics in detail. Takes up various methods of
analysis such as root locus and frequency
techniques, and compensation techniques
Other topies covered include A-C systems,
optimum response, and computers, By John

D’Azzo, and C. Houpis, Assoc. DProfs. eof
Eng, Air Force Instit. ef Tech. 566 pp.,
484 illus., $13.50

MISSILE AERODYNAMICS

Explains principles of missile aerodynamics,
treating such subjects as bodies, wings, and

tails, and interaction between them which
are of particular importance to missiles.
(rives methods for determining airflow about
missiles, and a full account of drag, includ-
ing the effects of viscosity. Also covers
stability derivatives and aerodynamlc con-
trols. While the material covered is dl-l
rected at the supersonic speed range, inost |
of it is also applicahle to subsonic speeds.
By Jack N. Nielsen, VIDYA, Inc, formerly
Aeronanutical Research N(‘lenllﬂt NACA, ,
Moffett Field, Cualifornia. 431 pp., 213 lllus,

$12.50
INTRODUCTION TO
MATRIX ANALYSIS

Clearly treats the basic fields in the analysis
of matrices—symmetric matrices and quad-
ratic forms, matrices and differential equa-
tions, and positive matrices and their use in
probability theory and mathematical eco-
nomics. Each section includes mathematical,
physical, and economic hackground of the
particular matrix theory There are special
chapters on dynamic programming and sto-
chastic matrices. By R. Beliman, The RAND
Corp. 331 pp.. $10.00

SERVOMECHANISM !
FUNDAMENTALS

Provides practical data for solving prob-
lems in automatic control device design and
for achieving efficient, smoothly operating
systems. Presents operating features; out-
lines systematic design procedures; develops
theory through transient-response analysis
methods; and uses classical methods to
solve differential equations. By Ilenry
Lauer, Robert Lesnick, and Leslie £ Mat-
2nd Ed.,

son, Eng. Dept., RCA Victor Div.
297 pp., 165 figures, $10.00

110 DAYS' FREE EXAMINATION

McGraw-Hill Book Co., Dept. 1-4-15 ‘
327 W. 41st St., New York, 36, N. Y.
Send me book(s) checked below for 10 days’ ex- I
amination on approval. In 10 days T will remit I
for book(s) T keep plus few cents for delivery costs,

and return unwanted bonk{s) postpaid. (We pay |
delivery costs if vou remit with this coupon-

same return privilege.) I
O D'Azzo & Houpis—Feedback COntrol System |

Analysis and Synthesis—$13.50

[J Nielsen—Missile Aerodynamics-—-$12.50 I
[] Bellman—Intro. to Matrix Anal.—$10.00 |

|
|
|
|
|
|
I
}
| 00 Lauer, et al.—Servomech. Fund.—$10.00
|
I
|
|
I
|
|
I
l
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have 130,000 sq ft of floor space.

David Packard, president, said
the firm’s gross sales last year ex-
ceeded $30 million.

Rutherford Hires
R.J. Ohlsen

RUTHERFORD ELECTRONICS Co., Cul-
ver City, Calif., announces the ap-
pointment of Richard J. Ohlsen as
its production manager. His re-
sponsibilities include production,
scheduling, manufacturing and
quality control.

Prior to joining Rutherford, Ohl-
sen was production manager of
Networks Electronics Corp., Van
Nuys, Calif. Previously he served
three years with Coleman Engi-
neering and eight years with
Universal Engineering Co. as pro-
duction manager.

Lafferty Takes
New Post

BooNTON ELECTRONICS CORP., Mor-
ris Plains, N. J., has named Ray-
mond E. Lafferty chief engineer.
He will be concerned with the de-
sign and development of new test
equipment and with application en-
gineering.

Lafferty has had over 20 years of
engineering experience in broad-
casting and component and instru-
ment design, and has most recently
been with the Daven Co. as assist-
ant chief engineer.
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magnetrons

..or any major brand industrial
electron tube and semi-conductor?
TRANSITUBE . . . the distributors’
supplier...will fill your order...
immediately. .. at great savings...
from the well-stocked shelves of
3 modern warehouses.

Address your inquiry to:

transitube

114 LIBERTY ST., NEW YORK « WO 4-0252-3-4
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'STEPPING SIGMA HERMETICALLY
SWITCHES KURMAN SEALED
SENSITROLS WARD LEONARD
STRUTHERS &

LARGEST
STOCK OF

RELAYS

PHILLp
DORMEYERS CONTROLS
TELEPHE AMPERITE

YPE
i 'PRODUCTION ‘WESTERN

Xsl;RMAN QUANTITIES ELECTRIC
EVENS ‘cy

ARNOLD M?:Tsrmo::fs .HAMT;:&
CONTACY Send for GENERAL
MERCURY Latest ELECTRIC
SOLENOIDS Catalog E _GUARDIAN
ADVANCE CONTACTORS

ALLEN BRADLEY PRICE EtECTRIC

POTTER SQUARE p WESTON
RUMFIEL MINIATURE AfRCRAFT

l niversa RELAY CORP.

\ 42 WHITE ST NEW YORK 13, N Y
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Look beyond
the obvious ..«

... a8 you consider your future in the electronics industry.
First, what is the obvious? It’s obvious that you’re in
demand. You don’t have to worry about getting your ma-
terial wants satisfied.

But, when you look beyond the obvious, you realize that
you want something more than simple “want satisfaction”
out of your career. You want pride—pride in the impor-
tance of your personal, individual contribution,

At Melpar, where we are now working on 120 advanced
defense and space exploration projects, we have significant
opportunities for the professional engineer or scientist who
wants to be proud of his contribution to advancing the
state of electronic art.

Senior-level positions are available in the
following areas at this time:

BACKTALK

SAC Control System

I just received your 25 March
issue of ELECTRONICS which con-
tains your story on the SAC Con-
trol System 465-L. I have shown
it to our communications people
and they were amazed that, what
they called an average writer, could
grasp a program and express it as
well as you did in your story. Need-
less to say, I assured them that
John Mason was not an average
writer and could probably teach us
a lot of things about electronics.

EpwIN C. DERRYBERRY
CAPTAIN, HEADQUARTERS STRATEGIC
AIR COMMAND
OFFUTT AIR FORCE BASE, NEB.

Retrieval System

In your October 16, 1959, issue,
there appeared on page 88 under
Research and Development an arti-
cle entitled ‘“Practical Retrieval
System Development”. Your article
was very interesting, and appears
to have application in our company.

Would you please establish con-
tact for me with the proper com-
pany which may be involved in de-
veloping this system.

Thank you very much.

THOMAS P. Luck

Electronics based the article on
information received from the Na-
tional Bureau of Standards, Office

of Technical Information, Wash-
ington 25, D. C.

Reconnaissance Systems
Airborne Equipment

Detection & Identification Systems
Antenna & Radiation Systems
Ground Data Handling Equipment Physical Sciences Laboratory
Simulation & Training Systems Production Engineering
Communication & Navigation Systems  Quality Control

Ground Support Equipment Field Service Engineering

Slow-Scan Tv
In your Feb. 12, 1960, issue, you
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INTERVIEWS ARRANGED IN YOUR LOCALE

For details wire collect or write to:
Professional Employment Supervisor

- —
-y 4
MELPAR<Y
INC.
v
A SUBSIDIARY OF WESTINGHOUSE AIR BRAKE COMPANY

3323 Arlington Boulevord, Folls Church, Virginia
In Historic Fairfax County
10 miles from Washington, D. C.

ulf)

carried a story entitled “Hams Seek
Facsimile Gear.” In this article,
mention was made of our interest
in transmitting slow-scan images
over a single-sideband transmitter.

Since this article appeared, it
was read by Mr. Copthorne Mac-
Donald, WA2BCW, an applications
engineer of the Westinghouse Tube
Division, Elmira, N. Y.

Using a 25-watt transmitter, Mr.
MacDonald successfully transmit-
ted slow-scan images to England
where they were recorded on con-
ventional audio tape.
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HOW TO SERVICE TODAY'S
INDUSTRIAL INSTRUMENTS

quickly and

easily

Now you can service,
maintain, and calibrate
industrial process instru-
ments and controls easier
and faster with the up-to-
date guidance you’ll find
in this handbook.

Here are thousands of
step-by-step working in-
structions for servicing
equipment manufactured
by over 40 companies. Explained and di-
agrammed in full, this wealth of engineer-
ing data and methods is ready for your
instant use whenever you want—

® complete maintenance and repair details for over
50 major types of modern industrial instruments

® easy review of fundomentals of operation, ftest-
ing, oand odjustment

® guick, dependoble answers to hundreds of every-
ay problems likely to arise in the shop or field

Just Published
INDUSTRIAL INSTRUMENT
SERVICING HANDBOOK

By GRADY C. CARROLL

Chief Instrument Engineer, Energy Division,
Olin Mathieson Chemical Corp., Niagara Falls

848 pp. 6 x 9, 375 illus. and tables, $16.00
EASY TERMS: Poy $6.00 in 10 doys; $5.00 monthly

INDUSTRIAL engineers and technicians will
find in these expert pages a wealth of en-
gineering data and methods for servicing
modern industrial process measuring and
control! instruments.

This practical handbook will serve you
as a concise review of the design and op-
erational principles of many different types
of industrial instruments . . . a ready
guide to the most effective methods of
service, maintenance, and calibration . . .
and a handy compilation of tables, graphs,
photographs, schematic diagrams, and
otlfler tuset‘ul working aids you’ll constantly
refer to.

Check these 13 big sections . . .

1. Pressure-measur- Measuring
ing Instruments Instruments

2. Differential Pres- 8. Gas Analyzers
sure-measuring 9. Control Valves and

instruments Valve Positioners
3. Velocity and Volu- 10. Speed Measure-
metric Measuring ment and Control
Instruments 11. Repaliring and
4. Liquid-level-meas- Calibrating

uring Instruments Controllers

6. Temperature- 12. Organization of In-
measuring strument Depart-
Instruments ment for Processing

6. Viscosity and Plants
Specific-gravity 18. Thermocouple

Temperature-milli-
volt Equivalents

Instruments
7. pH and Redox

10 DAYS' FREE EXAMINATION

.
| McGraw- Hill Book Co., Dept. L-4.15
327 W. 41st St., New York 36

-

Send me Carroll’s INDUSTRIAL INSTRUMENT I

I SERVICING HANDBOOK for 10 day’s exami-

| nation on approval. In 10 days I will (check one) |
[ send you the full price of $18.00; or ] $6.00,

| fhien $5.00 a month until the full price 1s paid. |
Otherwise I will return the book postpald. SAVE: I

I We pay delivery costs if you remit with this

I coupon; same return privilege. |
(PRINT)

| Name ..oieiiiiiiiiiiiii e |
| Address |
City .....c.e0s 0 '
I Company .... '
I Position ......cniiieniiieiiiciiiasieeesnninecene '
For price and terms outside U. S.,
write McGraw-Hill Int’l, New York 36 L-4-15 I
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Through Mr. MacDonald and the
kind cooperation of George Gram-
mer, technical director of the
American Radio Relay League, we
are now in the process of making
experimental transmissions on the
first Army MARS technical net
using subcarrier frequency-shift
and amplitude modulation with the
hopes of arriving at some standards
and hardware for sending slow-
scan images by radio.

If other readers of ELECTRONICS
have had any experience in trans-
mitting slow-scan images, and are
interested in participating in the
program, I would appreciate hear-
ing from them.

S. EpwIN PILLER

DIRECTOR, FIRST ARMY MARS SSB
TECHNICAL NET

GOVERNORS IsLaND, N. Y. 4, N. Y.

Report from Japan

It was a pleasant surprise to
read, ‘“‘Japanese Production Work-
ers: A Close-Up,” in your April 1
issue. I found this article to be a
well-written human interest story
of the type rarely found in techni-
cal magazines. Mr. Leary’s article
gave me for the first time an in-
sight into the ‘“‘cheap labor” phrase
which occurs in the frequent trade
references to foreign imports. Let’s
have more of this category of arti-
cle in the future.

MORTON NORMAN
SYLVANIA ELECTRIC PRODUCTS
WALTHAM, MAsS.

Credit Line

Unfortunately, and completely
inadvertently, we omitted the name
of the co-author of ‘“Measuring
Dielectric Absorption” which ap-
peared in your R&D Department,
in the March 18th issue. He is
Leonard W. Huband, Project Engi-
neer.

We would appreciate it if you
will make appropriate note of this
in your magazine.

KURT GREENE
UNITED STATES TESTING CO.
HOBOKEN, N. J.

looking for...

klystrons

...0r any major brand industrial
electron tube and semi-conductor?
TRANSITUBE. ... the distributors’
supplier...will fill your order..,
immediately. .. at great savings...
from the well-stocked shelves of
3 modern warehouses.

Address your inquiry to:

transitube

114 LIBERTY ST., NEW YORK « WO 4-0252-3.4
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No quicker, more accurate
way to get information on
PRODUCTS and SERVICES
than . ...

electronics
BUYERS’
GUIDE

keep it
at your
fingertips!

@ ]
electronics

igp

BUYERS’ GUIDE

A McGRAW-HILL PUBLICATION
330 WEST 42nd ST. NEW YORK 36, N. Y.
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EMPLOYMENT OPPORTUNITIES
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Component Research
System Test and Evaluation ¢ Communications
Human Engineering

Subsystem Development

ENGINEERS ¢ SCIENTISTS

BRIDGING THE GAP

from components, equipments, and subsystems

to fully integrated, large-scale systems

Air defense missiles, unmanned interceptors, manned
interceptors, early warning aircraft, long-range radar, gap
filler radar, Texas towers, vast communication nets, high-
speed computers and advanced information display
devices are a few of the integral parts in an air defense
system. Each of these has its individual operational char-
acteristics and it is the responsibility of The MITRE
Corporation to provide the basic system engineering and
design necessary to integrate these many diverse and
complex parts into a mutually compatible, fully-
integrated air defense system.

Formed under sponsorship of the Massachusetts
Institute of Technology, MITRE employs the skills of
engineers, mathematicians, physicists and psychologists
on large-scale system projects ranging from design
through prototype engineering and subsystem develop-
ment to test and evaluation of the total on-line system.
The growing scope of MITRE’s technological effort
affords the opportunity to establish a rewarding
professional career in one of these areas of long-term
importance:

e Air Traffic Control Systems

MITRE’s convenient locations in suburban Boston;
Montgomery, Alabama; and Fort Walton Beach, Florida
provide opportunities for graduate study under a liberal
educational assistance program.

To arrange an immediate confidential interview,
please forward your resume to
Dana N. Burdette, Personnel Director

THE

CORPORATION

A brochure more fully describing MITRE and its activities is available upon request.

\ \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

s Advanced System Design

e Radar Systems and Techniques
s Computer Programming

MI I RE Post Office Box 31—17-WB

Lexington, Massachusetts
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EMPLOYMENT OPPORTUNITIES

the careers of

assured at T/l in'60

DEVICE DEVELOPMENT ENGINEER,
Mission: Probing the unknown to
evolve a variety of new advanced
semiconductor-component devices.,

CIRCUIT DEVELOPMENT ENGINEER.
Mission: Discovering through expe-
rience and educated imagination, new
uses for transistors and specialized
semiconductor devices by exploring
new frontiers in thought.

Device and Circuit Development Engineers
we seek, want liberal freedom of thought and
action and advanced physical facilities to per-
mit maximum creative productivity. They de-
sire broad and rapid expansion of their profes-
sional horizons with solid financial security and
recognition matching personal achievements.

Our Device Development Engineer would be
equally intrigued with studies in solid-state
diffusion and nuclear radiation experimenta-
tion on semiconductor materials and devices.
Our Circuit Development Engineer would be
productively stimulated by participation in
transistorization projects ranging from AM,
FM and TV receivers to computer system logic.

You qualify as our Device Development Engi-
neer if you hold a degree in Electrical Engi-
neering, Chemistry or Physics and experience
in semiconductor or related development areas.
An Electrical Engineering degree and knowl-
edge of transistor circuitry are required for
Circuit Development Engineers.

START NOW TO SUCCEED

INTERVIEWS will soon be held in your
area. If you qualify for either of these
positions, please send a resume imme-

diately to C. A. BEsio, DEPT. 106.

Whether or not you apply now, send
for TIPS booklet today and get better

acquainted with TI’s S-C division.

TEXAS  INSTRUMENTS

INCORPORATED

SEMICONDUCTOR -~ COMPONENTS DIVISION
POST OFFICE BOX 312 ¢« DALLAS, TEXAS

ELECTRONICS + APRIL 15, 1960

Qv these S/C engineersare

IN'60 AT TEXAS INSTRUMENTS

—————— 1
|

I =;,F- T TExXAS INSTRUMENTS INCORPORATED ‘
ml | Semiconductor-Components Division |
’iﬁ ' P. 0. Box 312, Dept. 106; Dallas, Texas l

L 4 | Please send me TIPS containing complete |
! | information about currently available TI [
fipS . S-C professional careers in my field plus f.agts [
Y . on advanced S-C facilities, personnel policies |
vL!.r, . and unique advantages of living in Dallas. i
Gt | |
} i " fl NAME [
4 Iama Engineer |
Litﬂi‘:- . ADDRESS 1]
Ciry. STATE |

_d
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EMPLOYMENT OPPORTUNITIES

 CRYSTAL
FILTERS

Within three years Hermes
Electronics Co. has become the
nation’s leading producer of fre-
quency selective devices uti-
lizing piezoelectric crystal res-
onators. The growing demand
for crystal filters and related
devices has created a number of
career opportunities for: Circuit
Design Engineers, Crystal
Physicists, and Network Theory
Specialists.

Hermes Electronics Co. is a
unique organization’ where re-
sponsibility and initiative are
encouraged. Here you will also
find the stimulation and en-
vironment of a young and grow-
ing company. Your association
will be with staff members who
are in the vanguard of many of
today’s rapidly expanding tech-
nical frontiers.

Salaries and other benefits are

comparable to those of major
research and development or-
ganizations. The company’s lo-
cation in Cambridge, Mass.
affords unequaled cultural, liv-
ing, and recreation facilities,

Liberal educational benefits are
allowed for graduate study at
leading universities in this area.

Interested scientists and engi-
neers are invited to address in-
quiries to: Mr. E. E. Landefeld,
Personnel Director.

Hermes

Electronics Co.
75 CAMBRIDGE PARKWAY
CAMBRIDGE 42, MASSACHUSETTS
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INDUSTRIAL PRODUCTS
DANBURY KNUDSEN

a division of one of the world's largest
electronic components manufacturers, is
now expanding. New and challenging
positions, offering professional and
organizational growth potentials, are
available for

RF

engineers

* *

ELECTRONICS ENGINEER

with degree for product development
and design. Two or more years ex-
perience required in microwave field,
preferably with coaxial devices.

JUNIOR ENGINEER

with EE degree. RF connector experi-
ence and inclination for sales. Applica-
tion engineering plus market forecasting,
statistical sales data. Limited traveling.

You will be working in a clean,
modern plant and be part of
a growing team enjoying o
liberal fringe benefit program.

Salaries open.
Submit detailed resume to F. C. Knudsen,
Industrial Relations Mgr.

INDUSTRIAL PRODUCTS
DANBURY KNUDSEN
A Div. of Amphenol Borg Elect. Corp.
DANBURY, CONNECTICUT

COMPUTING ENGINEER

$12,000
BSEE 6 years of computer experience and 6 years
of general engineering experience. Desirabic to
have had courses in Digital Logic and Digital Cir-
cuits. Provide technical guidance and support on
digital computers, Aggressive expanding strong
concern in the east. Fees and expenses paid.
MONARCH PERSONNEL
28 E. Jackson Blvd., Chicago, lll. Wa 2-9400

PROJECT ENGINEER

SALARY $14,000 PER YEAR
Will supervise infrared group. Physics degree
preferred, and should be familiar with the state
of the art on systems, components, techniques, etc.
Any experience in noise analysis helpful. Company
client will assume all employment expense,
ESQUIRE PERSONNEL, INC.
202 South State St., Chicago 4, IIl.

POSITION WANTED

Ton propuision specialist with several years
experience in research and development wants
to change to leading company. PW-4134,
Elechrlonics. 520 N. Michigan Ave., Chicago

S
MANUFACTURERS’

REPRESENTATIVES

. IN THE ELECTRONIC INDUSTRY

LINES WANTED
Territory Middle Atlantic States

NORMAN PORRECA
Serving The Industry 35 Years.
Bala-Cynwyd, Pa.

Barclay Building

SEARCHLIGHT
SECTION

(Clossified Advertising)
BUSINESS OPPORTUNITIES
EQUIPMENT - USED or RESALE

DISPLAYED RATE
The advertising rate is $24.75 per inch for all
advertising appearing on other than a contract
basis. Contract rates quoted on request. An AD-
VERTISING INCH is measured % inch vertically
on one column, 3 columns—30 inches—to a page.
EQUIPMENT WANTED or FOR SALE ADVER-
TISEMENTS acceptable only In Displayed Style.
UNDISPLAYED RATE

$2.40 a line. minimum 3 lines. To figure advance
payment count 5 average words as a line.

BOX NUMBERS count as one line additional in
undisplayed ads.

lab grade TEST EQUIPMENT for sale

standard brands—military surplus
(new or professionally reconditioned)
experienced problem solvers and budget-
cutters

ENGINEERING ASSOCIATES
434 Patterson Road Dayton 19, Ohio

CIRCLE 460 ON READER SERVICE CARD
PLATING SPECIALISTS

for the

ELECTRONICS INDUSTRY

Gold, Silver, Nickel, Tin, Cadmium PLATING
to any thickness
PALUMBO BROS., INC.

347 Ferry St Newark 5, N, J
MArket 2.5060 . Est. 1915

CIRCLE 461 ON READER SERVICE CARD

LOOKING FOR
USED/SURPLUS ELECTRONIC
EQUIPMENT/COMPONENTS?
For on up-to-date listing of such equipment

see Seorchlight Section of April 8th

APRIL 15, 1960 - ELECTRONICS




Engineering
Sales Manager

ABOUT THE POSITION:

Work with top echelon, blue-chip corpo-
ration executives and engineers on some
of the most advanced electronic and elec-
trical projects of our time. Complete
responsibility for sales programming,
execution and evaluation.

ABOUT THE COMPANY:

World’s largest manufacturer of special-
ized high temperature insulation moterials.
World’s first producer of a vital syn-
thetic mineral. Leoder in high reliability,
mechonical switches. Located in metropoli-
tan New York areo.

ABOUT YOU:

EE degree or strong electronics engineer-
ing background. Familiarity with insula-
tion materials and telemetering experience
desiroble.

If you can fill the challenging require-
ments of this executive position, please

EMPLOYMENT OPPORTUNITIES

the specialty: ELECTRONICS
the field: HELICOPTERS

the openings: AVIONICS INSTRUCTORS
FIELD SERVICE REPRESENTATIVES

World’s foremost designer and builder of helicopters now has
openings for two types of specialists in the field of electronics.

AVIONICS INSTRUCTORS—Good opportunity for advancement available
to men with a minimum of four years’ experience in elec-
tronics and aircraft maintenance. Teaching background or a
sincere desire to teach is essential.
Positions entail instruction of commercial and military cus-
tomers in helicopter stabilization systems, Doppler radar,
sonar, servomechanisms and electrical systems. Of paramount
importance is a thorough understanding of flight controls,
hydraulics, mechanics and electronics.
Occasional travel is required of men in these positions.

ELECTRONIC FIELD SERVICE REPRESENTATIVES—Unusu_u||y intergsting
career here for men with advanced electronics training and
experience.

Previous helicopter experience desired but not essential.
Assignments require the ability to maintain and trouble-shoot
all weather flight instrumentation and related systems. Main-
tenance requirements necessitate the ability to repair elec-
tronic discrepancies to the smallest repairable item and use
of all types of electronic test equipment.

If you feel you qualify fully for either type of position outlined above,
please send your resume to Mr. James L. Purfield.

write immediately giving full details and
salary desired

SIKORSKY AIRCRAFT

One of the Divisions of United Aircraft Corporation

Stratford, Connecticut

P-4047, Electronics
Class. Adv. Div,,
P. O. Box 12, N. Y. 36, N. Y.

To: GENERAL ELECTRIC COMPANY\\

SCIENTISTS / ENGINEERS I
P I Electronics Park Div. 69-WO \\
hich area of progress — | Josmieek e )
g l Att.: Technical Personnei Dept. \
° o I am interested in \
zn Electronlcs I {J Advanced Development l
l {J Design l
{J Field Service
. 9 l {J Technical Writing l
intevests you mosi: | O Researcn
: in the field of
{J Military Radio & Radar

With the outlook for the electronics industry in 1960 brighter | [0 Multiplex Microwave ‘
than ever, a significant fact for career-conscious engineers is the | [] Semiconductors |
breadth of opportunities at Electronics Park. Here General Electric ) Electronic Components
research, development, design and manufacturing groups are actively I L) Computers '
engaged in almost every area of electronics—whether in the industrial, I g rllssn!e_Gu::ancve l
military, or entertainment fields, g l:di‘;'ts,'i‘;‘.r;‘;:;‘;::

A cross fertilization of products and ralents characteristic of I sigAgiennae '
Electronics Park will help you advance along with the major advances I g S:Le:xafg:;s:‘;am '
in the electronics art. | O Broadcast Equipment ‘

Some of the many areas of research, development, and pro- | O Technical Products l
duction at Electronics Park are listed to the right. Check your par- L 1
ticular interest and mail the coupon to us today. Requirements for our | .
current openings include a Bachelor’s or Advanced Degree in Elec- | '
tronics, Physics, Mathematics, or Mechanical Engineering, and/or NAME
experience in electronics, All communications will be held in strict | '
confidence, | ApDRESS 4

| /
GENERAL ELECTRIC I
@ : DEGREE //
7~

<—_._.—_—_—f,

ELECTRONICS < APRIL 15, 1960 137




Reduce rejects and
operational failures
caused by airborne dirt,
dust, lint, abrasives
with the

HONEYWELL
ELECTRONIC
AIR GLEANER

When microscopic airborne dirt,
dust, lint and abrasives get into
precision electric and electronic
devices, the results are unusually
high reject rates, poor product
quality, operational failures. The
Honeywell Electronic Air Cleaner
will proteet your precision com-
ponents from the damaging action
of these airborne spoilers by trap-
ping particles 100 times as small
as those stopped by mechanical
filters.

Pays for itself! o..q
coupon today to learn how the
Honeywell Electronic Air Cleaner
soon pays for itself in:

® Electronic Manufacturing

® Controlled environment
rooms for precision
manufacturing, processing
and assembly

® Switch & relay rooms

® Computer rooms

* @ Transmitter rooms

" ® Precision component
manufacturing

MINNEAPOLIS-HONEYWELL
Dept.EL-4-45 Minneapolis 8, Minn.
- Please send free copy of Electronic Air
Cleaner booklet, ““A Close Look at Air-
Borne Dirt.” We have the following

problems:

Name

Company
Address
City—_____Zone____Stafe__
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The pick of the crop!

Thumbnail summaries of sales literature on materials, com-
ponents, equipment, and facilities keep you up-to-date in about
8 minutes of quick, easy reading in “Literature of the Week.”

Another reason why it will pay you to subscribe to electronics
(or renew your subscription) right now. Fill in the box on
Reader Service Card. Easy to use. Postage free,

FIND WHAT YOU NEEDIIN...
electronics

NEW IDEAS FOR SALE!

Words and pictures tell you about the top new
product ideas each week in “On the Market”.
Who makes ’em and what they’ll do for you.
Easy way to keep in touch with the latest
and best.

Another reason why it will pay you to sub-
scribe to electronics (or renew your subscrip-
tion) right now. FiH in the box on Reader
Service Card. Easy to use. Postage free.

FIND WHAT
YOU NEED IN...

electronics
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Advertising is Informative Too

Now and then an issue of an industrial
magazine is made special to its readers as
much by the advertisers as by the editors. It
secems to us the March 11th issue of
ELECTRONICS, heralding the IRE show
of 1960, served up a fascinating diet to the
subscriber on both counts.

We are proud of the editorial content of that
particular issue. We are, in fact, pretty proud
of our editorial record for the past several
years. Here it is, in number of editorial pages
published: 1956: 1,886, 1957: 2,633, 1958:
2,857 and 1959: 3,029. We’ll publish even
more in 1960.

Yet in a field as dynamic as ours advertising
also plays a major role. The 226 pages of ad-
vertising in the March 11th issue contained
thousands of pieces of information, thousands
of statistics about thousands of new compon-
ents, systems, instruments, materials and
services.

These pages were bought by many adver-
tisers, bought with the conviction that the
contents were of value to YOU. The issue was
a preview of what you might expect to see at
the IRE show, and much more. If you didn’t
attend, they became your show in print —
quite literally.

We hope sincerely you'll go back and look at
the March 11th issue again. The information
it contains can be useful and even vital to you.

Use the reader service card to acquire more

.information, or more specific data.

¥ s SR _

PUBLISHER
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For unmatched reliability... BOMAC BEACON MAGNETRONS

Life — up to 500 hours guaranteed — over3000 hours reported

Frequency stability — less than 2 Mc drift per 100 hours (C band)

Power stability — drop of less than 1 db for constant voltage input

Duty cycle stability — less than 3 Mc frequency shift for a

change in duty cycle of 0.00005 to 0.002 (C band) 7
Vibration — less than 2.5 Mc frequency shift from 55 to 2000 cps

Shock — withstands 100 g's of 6 millisecond duration

Lightweight — 7 to 10 oz.

Miniaturized

Tunable over a broad band

Exxxxneessccol
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cross section,

RCA-2N1300 and 2N1301 M ESA COMPUTER TRANSISTORS

e Mt A e TR

~ Here is the secret of MESA construction.
Narrow base layer diffused into coilector

~body mokes the entire transistor structure

a solid rugged block, os shown in this

Now you can see why RCA-2N1300 and 2N1301 germanium P-N-P diffused-junction Mesa
computer transistors achieve and maintain top performance at high frequencies. From
hase to case, reliability is built in for today’s high-speed switching applications.

* MULTIPLEX

= SYSTEMS
e
one
LR

SRS BRONNEN
"o

Ruggedness and reliability are inherent in the
RCA-2N1300 and 2N1301 Mesa Computer
Transistors. They are specifically designed, con-
structed, and tested to assure extra dependability.

Through rugged Mesa construction RCA achieves
the extremely narrow base-width necessary for
switching speeds up to 10 Mc without sacrificing
mechanical strength. Mesa construction provides
high dissipation capabilities and assures long and
dependable performance under the most severe
field conditions.

RCA'’s diffused-junction process provides a flat,
precise junction assuring exceptional uniformity of
electrical characteristics from unit to unit. This dif-

®

fused-junction process in combination with RCA’s
mesa-construction technique makes possible the
high collector-breakdown-voltage and punch-
through-voltage rating of these devices.

As a result of these features plus built-in rugged-
ness, the RCA-2N1300 and 2N1301 can meet the
stringent mechanical and environmental require-
ments of the basic military specification MIL-T-
19500A.

Call your RCA representative today and get
the complete story on these low-cost extra re-
liable types. For further technical information,
write RCA Commercial Engineering, Section
D-19-NN-3, Somerville, New Jersey.

RADIO CORPORATION OF AMERICA

SEMICONDUCTOR AND MATERIALS DIVISION

SOMERVILLE, N. J,

ANOTHER WAY RCA SERVES YOU THROUGH ELECTRONICS

East: 744 Broad St., Newark, N. )., HUmboldt 5-3900 + Northeast: 64 “A” St., Needham Heights 94, Mass., Hillcrest 4-7200 « East Central: 714 New Center Bldg., Detroit 2, Mich.,
TRinity 55600 » Centraf: Suite 1154, Merchandise Mart Plaza, Chicago, IIl., WHitehall 4-2900 + Wast: 6355 East Washington Blvd., Los Angeles, Calif., RAymond 3-8361 » Seuthwest:
7905 Empire Freeway, Dallas 7, Texas, FlLeetwood 7-8167 « Gov't: 224 N. Wilkinson Street, Dayton, Ohio, BAldwin 6-2366; 1625 “K" Street, N.W., Washington, D.C., District 7-1260

o
EXPLORATION AVAILABLE THROUGH YOUR RCA DISTRIBUTOR
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