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Creative Microwave Technology

Published by MICROWAVE AND POWER TUBE DIVISION, RAYTHEON COMPANY, WALTHAM 54, MASS., Vol. 1, No. 8

NEW RAYTHEQON HEATERLESS AMPLITRONS EXCEED 1,000 HOURS AT RATED POWER OUTPUT

Two new 3-megawatt, S-band Amplitrons
have demonstrated an operating life of
more than 1,000 hours at rated power out-
put. The QK-622 covers the 2,900 to 3,100
Mc band; the QK-783, the 2,700 to 2,900
Mc band. Both tubes supply full power with
low phase pushing characteristics over
their entire operating bands at effici-
encies greater than 70%--making them un-
questionably the most highly efficient
microwave tubes thus far developed.

Tubes may be operated at reduced peak power
levels to serve as driver stages. High
efficiencies are retained at peak power
of 600 Kw and gain of 10 db.

Exceptionally long tvbe life is made pos-
sible by the fact that no cathode warmup
is required. Starting takes place when-
ever RF input is present prior to applica-
tion of modulating pulse. Heater supplies
may be omitted entirely fromthe equipment.

Applications include power-amplifier
stages for long-range radars. The tube has
been used successfully as an RF power
source for linear accelerators,
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Typical Operating Characteristics
(QK622 and QK783 Amplitrons)

Peak Power Output (min.)............ 3 Mw
Average Power Qutput................ 15 Kw
Pulse Duration ..................... 10 ¢ sec
Band Width .......... ... ... ... ..., 200 Mc
DutyCycle ........oiiiiiiiiiiinnnnn. .005
Pulse Voltage ...................... 50-55 Kv
Peak Anode Current .................. 65 amps
Efficiency........ ... ... . ... 70%
RFInput ......... .. .. . ... 475 Kw
Weight (with permanent magnet) ....... 125 1bs.
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You can obtain detailed application information

Excellence in Electronics

and special development services by contacting:
Microwave and Power Tube Division, Raytheon
Company, Waltham 54, Massachusetts
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ELECTRONICS PROGRESS
THROUGH CHEMISTRY
AND METALLURGY

A long step ahead in
picture tube silicates

Now, Sylvania introduces another first...PS-7
Potassium Silicate with 35% solids content to sup-
plement PS-6, a 29.5% solids solution—long recog-
nized as the industry standard.

This new form of silicate obviously contains less water
. . . affording customer savings in both transportation
and storage. Actually, due to PS-7’s lower price, on a
usable materials basis, additional savings will be real-
ized. By adding varying amounts of water, both PS-7
and PS-6 can be diluted to the required concentration.

¥ SYLVANIA®

Subsidiary of

GENERAL TELEPHONE & ELECTRONICS
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Sylvania PS-7

Potassium Silicate
contains 35% solids

NEW

DILUTION CHART FOR
SYLVANIA PS:6 & PS-7
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Whichever concentration you select, vou will be getting
the highest purity silicates obtainable today. Sylvania
specifications exceed the industry acceptance figures by
a considerable margin. Your Sylvania representative
will be glad to furnish samples of these fine products
for your evaluation, or write for new technical bulletin.

SyLvania ELecrric Probucrs INc,
Chemical & Metallurgical Division
Towanda, Penna.
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LAMBDA'S ALL-TRANSISTOR LIN

Delivered now - Guaranteed for five years

FOUR NEW POWER SUPPLIES

b 817,55
. s .

LAMBIDA
REGULATED POWER SUPPLY

L
rower

-
. ,"

THERMAL

QVERLOAD

1-AMP and 2-AMP - CONVECTION C00

No internal blowers « No mouving parts

0-32 VDC
0-1 AMP 0-2 AMP

o Ambient 50° C at full rating.
o High efficiency radiator heat sinks.

o Compact. Only 312" panel height.
o Short-circuit proof,

® Silicon rectifier.

® 50-400 cycles input.

® Special, high-purity foil, long-life
electrolytics.

® Protected by magnetic circuit breakers,

® Hermetically-sealed transformer. De-
signed to MIL-T27A.

CONDENSED DATA

i
|
|

ARty

v

Model LT 1095 $285
Model LT 1095M (metered) $315
Model LT 2095 $365
Model LT 2095M (metered) $395

¢ All transistor. No tubes.
o Fast transient response,
® Excess ambient thermal protection.

® Excellent regulation. Low outputimpedance,
Low ripple.

® Remote sensing and DC vernier.

=

Voltage Bands . .
Line Regulation ..

.0-8, 8-16, 16-24, 24-32 VDC
.Better than 0.15 per cent or 20 millivolts

(whichever is greater). For input variations
from 105-125 VAC.
.Better than 0.15 per cent or 20 millivolts
(whichever is greater). For load variations
from 0 to full load.

105-125 VAC, 50-400 CPS

Load Regulation. .

W [ 1959 CATALOG
NQ ' NOW AVAILABLE

New 36-page edition contains information and
specifications on Lambda's full line of transis-
tor-regutated and tube-regulated power supplies.

Send for your copy.

Electrical Overe

load Protection ., ., Magnetic circuit breaker, front panel
mounted. Unit cannot be injured by short cir-
cuit or overload.

Thermal Over-

foad Protection , s . Thermostat, manual reset, rear of chassis.
Thermal overload indicator light,front panel.

Size ...........3." Hx 19" Wx 143" D, ‘J

&LAMBDA ELECTRONICS CORP

11-11 131 Street, College Polint 56, N.Y.

CIRCLE 3 ON READER SERVICE CARD



electronics

October 23, 1959 Vol. 32, No. 43

Published weekly, including the ELECTRON-
iCS BUYERS’ GUIDE and REFERENCE
Issue in mid-June as part of the subsecrip-
tion, by McGraw-Hill Publishing Com-
pany, Inc., James H. McGraw (1860-1948)
Founder.

Executive, Editorial. Circulation and Advertising
Offices: McGraw- Hill Building, 330 W. 32 St., New
York 36. N. Y. Longacre 4-3000. Publication
Office: 99-129 North Broadway, Albany |, N. Y.

See pané¢l below for directions regarding
subscriptions or change of address. Donald
C. McGraw, President; Joseph A. Gerardi,
Exccutive Vice President; L. Keith Goadrich,
Vice President and Treasurer; John J.
Cooke, Secretary; Nelson L. Bond. Presi-
dent, Publications Division; Shelton Fisher,
Senior Vice President; John R. Callaham,
Vice President and Editorial Director; Jo-
seph H. Allen, Vice President and Director
of Advertising Sales; A. R. Venezian, Vide
President and Circulation Coordinator.

Single copies in the United States, U. S.
possessions & Canada 75¢; $1.50 for all
other foreign countries. Buyers’ Guide in
the United States, U. S. possessions &
Canada $3.00; all other foreign $10.00. Sub-
seription rates—United Stutes and posses-
sions, $6.00 a year; $9.00 for two vyears:
$12.00 for three years. Canada, $10.00 a
year; $16.00 for two years; $20.00 for three
years. All other countrics, $20.00 a year;
$30.00 for two years; $4.00 for three years.
Second class postage paid at Albany, N. Y.
Printed in U.S.A. Gopyright 1959 by Me-
Graw-Hill Publishing Co., Inc.—All Rights
Reserved. Title registered in U. S. Patent
Office. BRANCH OFFICES: 520 North
Michigan Avenue. Chicago 11; 68 Post
Street, San Francisco 4; McGraw-Hill House,
London E. C. +; 85, Westendstrasse, Frank.
furt/Main; National Press Bldg., Washing:
ton 4, D. C.; Six Penn Center Plaza, Phila-
delphia 3; 1111 Henry W. Oliver Bldg.,
Pittshurgh 22: 55 Public Square. Cleveland
13; 856 Penobscot Bldg., Detroit 26; 3615
Olive St.. St. Louis 8; 350 Park Square
Bldg., Boston 16; 1301 Rhodes-Haverty
Bldg.. Atlanta 3; 1125 West Sixth St., Los
Angeles 17; 1740 Broadway, Denver 2; 901
Vaughn Bldg., Dallas 1. ELECTRONICS is
indexed regularly in The Engineering Index.

Subscription: Address correspondence to: Ful.
filiment Manager. Electronics, 330 W. 42nd
St.. New York 36, N. Y. Allow one month for
change of address, stating old as well as new
address, including postal zone if any. Sub-
scriptions are solicited only from persons en-
gaged in theory, research, design, production,
management, maintenance and use of elec-
tronics and industrial control components,
parts and products. POSITION and COM-
PANY CONNECTION must be indicated on
subscription orders,

Postmaster: please send form 3579 to
Electronics, 330 W. 42nd St., New York 36,

B

Member ABP and ABC

SHOPTALK . . . editorial

DID USSR DROI” MOON PACKAGE? We guessed the Oct. 4 Soviet
lunar shot quickly reported by the newspapers might contain a
“hidden” story as we followed McGraw-Hill cables from London and
Moscow.

Associate Editor Janis, who has been on top of Soviet electronics
for three years, suspected the Russians might have dropped a “moon
package;” their scientists predicted such a feat several times in the
last year. Associate Editor Solomon independently plotted Soviet
data, along with information from the big Jodrell Bank (England)
radiotelescope.

Off to Bureau Chief Gibson in Moscow went a series of questions.
We didn’t get all the answers but we learned a lot. In London,
correspondent Tunstall kept an open line to Jodrell Bank for the
latest word on lunik’s signals.

What happened on 39.986 me as lunik neared the moon, and why?
For some well-informed conclusions see the story on p 42B.

INSIDE THE DEFENSE MARKET. Determination of the dollar-and-
cents product composition of the big defense market has represented
a major statistical problem of our industry for years.

Estimates of electronics procurement by Defense Dept. budget
categories have been available. But few of our firms manufacture
according to D.0.D. budget categories. Their records are grouped
by specific products.

To help penetrate the military market data barrier ELECTRONICS
asked Arthur D. Little, Inc. of Cambridge, Mass. to make a detailed
study. Into the story also went planning and guidance by our market-
ing specialist, Ed De Jongh. The story begins on p 51.

EYES ON THE SKY. Radio and radar telescopes are springing up
all over the U. S. Strong military interest involves more than basic
research. Navy admits 90 percent of the work of its 600-ft dish, to
be built at Sugar Grove, W. Va.. will be military. Electronic counter-
measures and counter-countermeasures will play big roles. For a
rundown on big dishes, holes in the ground and the miles of perpen-
dicular line tuning in on outer space, see Associate Editor Mason’s
article on p 46.

Coming In Our October 30 Issue . . .

WESCON HIGHLIGHTS. Each year increasing size of the Western
Electronics Show and Convention points up the growth of the west
coast as an electronics center. Factors responsible for this expansion
were analyzed in an ELECTRONICS report by Pacific Coast Editor Hood
(p 103, August 7, 1959).

Next week, ELECTRONICS rounds out its Wescon coverage with high-
lights of the 42 technical sessions. To bring you this survey, Associate
Editor Weber teamed up with Hood to attend sessions, buttonhole
engineers and visit plants where some of the developments were taking
place. As a result, youll read about a new directive long-range sonar
transducer, the latest developments in tunnel diodes, the Biax high-
speed ferrite memory and logic element, a digital telemetry system for
space probes and a maser preamplifier for X-band radar.

DESIGNING AGAINST HUMIDITY. Hot, humid environment is
very destructive to electronic equipment.

A. P. Harris and E. W. Parrot of the Canadian Department of
National Defence provide a comprehensive study of water in its
various states that will help you understand the effects of humidity
on electronic components.

OCTOBER 23, 1959 - ELECTRONICS



SPRAGUE RELIABILITY
in these two dependable
wirewound resistors

MINIATURE

VITREOUS-ENAMEL POWER RESISTORS

Sprague’s new improved construction gives even
greater reliability and higher wattage ratings to fa-
mous Blue Jacket miniature axial lead resistors.
A look at the small actual sizes illustrated, em-
phasizes how ideal they are for use in miniature

electronic equipment with either conventional wir-
ing or printed wiring boards.

Get complete data on these dependable minified
resistors, write for Engineering Bulletin 7410.

TAB-TYPE BLUE JACKETS: For industrial applica-
tions, a wide selection of wattage ratings from 5 to
218 watts are available in Sprague’s famous Tab-
Type Blue Jacket close-tolerance, power-type wire-
wound resistors, Ideal for usc in radio transmitters,
electronic and industrial equipment, ctc. For com-
plete data, send for Engincering Bulletin 7400A.,

SPRAGUE ELECTRIC COMPANY

35 MARSHALL STREET ¢ NORTH ADAMS, MASS.

SPRAGUE COMPONENTS:
INTERFERENCE FILTERS ©

RESISTORS @
PULSE NETWORKS @

ELECTRONICS - OCTOBER 23, 1959

®

CAPACITORS =
HIGH TEMPERATURE MAGNET WIRE o

NEW SMALLER SIZE

JOLOAN

INSULATED-SHELL POWER RESISTORS

New Koolohm construction features include welded
leads and winding terminations—Ceron ceramic-

insulated resistance wire, wound on special ceramic
corc—multi-layer non-inductive windings or high
resistance value conventional windings—scaled, in-
sulated, non-porous ceramic outer shells—aged-on-
load to stabilize resistance value.

You can depend upon them to carry maximum
rated load for any given physical size.

Send for Engineering Bulletin 7300 for complete

technical data.

THE MARK OF RELIABILITY

MAGNETIC COMPONENTS o

CIRCLE 5 ON READER SERVICE CARD:

TRANSISTORS
PRINTED CIRCUITS
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THE HUMAN FACTOR

Scientists have long been preoccupied with the techno-
logical problems of Man and the Machine. The increas-
ingly complex nature of advanced systems has created
an urgent need to enhance man’s contribution to effective
systems performance. The complicated nature of this
relationship requires the skills of psychologists, social
scientists, mathematicians, and engineers.

At Ramo-Wooldridge, human engineering, personnel
selection, individual and system training, display design,
and communications are successfully integrated into
systems design and development by the technique of
large-scale simulation.

in today's technology

Simulated inputs enable scientists to observe a system as
it operates in a controlled environment and make possible
the collection of data on performance, training, human
engineering, maintenance, and logistics and support.
Scientists and engineers use this data to assure the design,
production, and delivery of a unified system capable of
high performance and reliability.

Expanding programs at Ramo-Wooldridge in the broad
areas of electronic systems technology, computers, and
data processing have created outstanding opportunities
for scientists and engineers. For further information con-
cerning these opportunities write to Mr. D. L. Pyke.

RAMO-WOOLDRIDGE

P. 0. BOX 90534, AIRPORT STATION » LOS ANGELES 45, CALIFORNIA

o] a division of Thompson Ramo Wooldridge Inc.
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EAKTHROUGHS

in fastener engineering

One of the earliest and most basic break-
throughs in fastener design was the common
clothes pin. And, although DOT is not a manu-
facturer of clothes pins, many a DOT industrial
fastener has had an equally revolutionary effect
on modern fastening technique. Hundreds of
different DOT fasteners have created relatively
minor revolutions in specific industries.

A DOT fastener may save a few man-
minutes of labor. It may save material. Or
it may improve product performance and
hence saleability. But multiply each small im-
provement by the number of units in a true
mass-production operation and the savings
really pile up to impressive proportions.

“ERs
Ay o‘\

o CARR FASTENER COMPANY

Division of United-Carr Fastener Corporation

Rather than spend your own design staff’s
time on fastening problems, it might pay you
well to call in DOT. You'll have at your serv-
ice a design and production organization with
large-scale facilities for genuine mass-produc-
tion of special-purpose fasteners and self-
fastening devices of all kinds.

Supplementing the Carr Fastener Company
are a number of other plants which form the
United-Carr Fastener group. They are located
in the principal production centers of the
United States, Canada, England and Australia.
Your nearest United-Carr field office (see be-
low) is no further away than a telephone call
from your desk,

Cambridge 42, Massachusetts

Offices In:

Atlanta, Boston, Chicago, Cleveland, Dallas, Detroit, Los Angeles, New York, Philadelphia, Syracuse

CIRCLE 8 ON READER SERVICE CARD—>
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AIRBORNE ELECTRONICS

...includes specialists in the development of systems
and equipment for aircraft, missiles and spacecraft.
Their capabilities include extensive experience in min-
iaturization techniques, weight and power conservation,
systems design and transistorization.

* Transistorized Search, Bombing, and
Terrain Clearance Radar

* All Weather Radar Toss Bombing

® Radar Augmenter Beacons

1 —_s - :"un.-i‘v :a,_, ‘~ = .

SHIPBOARD ELECTRONICS

...comprises three design groups; Radar, Guidance,
and Ordnance Equipment. Their personnel are special-
ists in the development of systems designed to withstand
extremes in environment cncountered in submarines
and surface vessels.

¢ Elecronic Simulators
¢ Radar Course Directing Centrals

* High Power Lightweight Air Search Radars

Qutstanding engineers and scientists are invited to inquire into opportunities on Stavid’s advanced systems engineering teams.

Worite Dent.124
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These current projects demonstrate Stavid's
engineering versatility and diversification.

The first lightweight shipboard air search radar capable of dis-
tinguishing aircraft in formation several hundred miles away.

An airborne search, bomb/nav and terrain avoidance radar
weighing less than 235 pounds.

A sferics system that tracks severe weather disturbances over a
2000 mile radius.

A twelve-pound radar transponder for tracking research vehicles
200 miles above the earth.

High-power air search radars are being reduced from 6000 pounds
to less than half.

Missile control systems have been shrunk 70% in volume, 60% in
weight, and designed for mechanized assembly.

A missile launching silo was completely instrumented in two months.

Anti-jamming techniques are being perfected for advanced radars.

Simulafors. to train submarine-based missile crews in guidance
techniques are being produced in quantity.

GROUND-BASED ELECTRONICS
...represents three major capabilities; antenna de-
velopment, electromagnetic detection systems, and pas- WATCH STAVID FOR THE

sive detection of long-range missiles and submersibles.
LATEST DEVELOPMENTS IN

* Sferics Locating System

* Broadband High F , High P . S - .
readband High Frequency, High Power y ma—ﬁw g&% s ..

Worldwide Communications Antenna

@ Missile Beacon Telemetering Systems

STA VID Englneerlng, Inc. ruintiewd, New sersey

PR AIRPCRAFT CORPORATION




NATO SELECTS EIMAC KLYSTRONS TO POWER EUROPE’S
LARGEST TROPO-SCATTER NETWORK

One and ten kilowatt amplifiers in
NATO’s continent-spanning tropo-
scatter system will be Eimac Amplifier
Klystrons. Since Eimac Klystrons first
made large-scale tropospheric com-
munications possible in 1954, they’ve
become famous for reliability in all
major lropo-scatler networks: Pole
Vault. Dew Line, Texas Towers, White
Alice. Florida-Cuba TV. Individual
Eimac Klystrons have logged more
than 35.000 hours continuous air time

Exclusive design features make Eimac
Klystrons outstanding for tropo-
scatler. Extra-wide [requency tuning
is achieved with one set of tuning
cavities. Inductive tuning achieves uni-
form bandwidth plus greater broad-
banding by external cavity loading.
Eimac’s external cavity design lowers
original cost, and replacement cost is
lower since tuning circuitry is pur-
chased just once.

One wide ratige:load-coupler covers

M A ST GR B yanitarayr vanies  IRmsacre

series connected body magnets permit
use of one power supply, one control
for hody magnets.

Eimac Klystrons will be used in
NATO installations. Proved Eimac
reliability will aid in safeguarding the
security of all free European nations.

EITEL-McCULLOUGH,INC.
—-

W San Carios « California
R



BUSINESS THIS WEEK

ELECTRONICS NEWSLETTER

IF LUNIK DID NOT DROP A PACKAGLE on the Authority for the Times Square-Grand Central

moon (see p 42), there is reason to believe that
the Soviets will make such an attempt soon, A
Tass dispateh in Russian on Oct. 4, the dav of
the launching, declared: “The program for re-
search into cosmic space that has been outlined
by Soviet scientists is being carried out so pre-
cipitously that there is no doubt that in the very
near future constant radio communications will
be established between the earth and the moon.”
Prof. Aleksandr Mikhaylov, director of the
Pulkovo observatory. thinks an automatically
operating moon station will open great prospects
for astronomical research and for physical experi-
ments. “Astrophysics,” he declares. ‘“will soon
receive far more material than it has ever re-
ceived in the many decades of its existence.” Back
in March, two months after the firing of Lunik
I, Prof. G. V. Petrovich suggested an instrument
drop on the moon but declared that it was “first
necessary to solve the problem of the safe descent
of Instrument containers to the moon’s surface.”

Third stage “cosmic rocket’” described after Luwik Iis the
key to present Soviet space efforts. 1t is controlled by
an amtomatic system qohich. sav the Sorviets. “stabilizes
the attitude of the rocket in a specifiod trajectary and
ensures the calenlated velocity at the end of the engine’s
operation.”

RED CHINESE COMMENT on the latest Soviet

lunar probe included a statement two davs after
the launching by Chao Chiu-chang, divector of the
institute of geophysics of the Chinese Academy
of Sciences. that tv equipment ahoard the “inter-
planetary station” was used to photograph the far
side of the moon. The Soviets had not confirmed
the existence of such tv gear during the week fol-
lowing launching. There seem to be three possible
explanations for the absence of Soviet confirma-
tion: (1) The experiment didn’t work properly;
(2) The announcement is being held up for the
best propaganda moment: (3) The Soviets did
not brief their Red Chinese friends correctly.

NUMERICAL CONTROL FIELD is “blossoming.”
That’s the report from L. T. Rader, general man-
ager of GE’s Specialty Control department,
Wayneshoro, Va. He expects that within three to
five vears half of all machine tools sold will be
automatically controlled, cites recent jumps in
orders received by his own department. In 1958,
says Rader. volume of orders jumped sixfold over
the previous year and, in 1959, orders are running
3! times the 1958 volume. Occasion for his re-
marks was the unveiling of a 100-ton turret punch
press by GE and Wiedemann Machine Co. The
machine costs $200.000, of which $50.000 repre-
sents cost of controls,

CREWLESS AUTOMATIC TRAIN OPERATION is
being considered by the New Yoark City Transit

< CIRCLE 10 ON READER SERVICE CARD

crosstown subway shuttle. Though reportedly
only in “the talking stage,” engineers of Union
Switch & Signal Co. are working out an experi-
mental system. Starting would be initiated by an
automatic programmer. Automatic gear would
control acceleration, normal running speed and
decrease in speed to permit train to stop at desti-
nation,

Thermoolectric air conditioning for a Navy garment is
. -

being developed by Westinghouse scientists.  Unit awill
consist of a cooling and heating unit. a light-weight
battery pocer supply and a blower system. 1t will main-
tain temperatare in the suit at comfortable lovels when
worn in ontside temperatures rauging from 40 helow
sero to 135 F.

JAPANESE MISSILE MANUFACTURE has been

launched by Mitsui. one of the combines that pro-
vided armaments during World War II. Six Mitsui
companties, including at least one electronics
giant, have banded together as the Missiles and
Space Techniques Research and Development
Group. Plans include production of the Hawk
ground-to-air missile for the Japanese Self-De-
fense Agency and weather rockets for the U.S.
market. Other big Japancse names such as Mitsu-
bishi. Fuji Precision and Kawasaki Aircraft have
already announced similar plans to do missile
work. Mitsui. with business ties to such U.S.
firms as Raytheon. GE and Aerojet General, hopes
to provide defense materiel to countries in South-
east Asia receiving American aid.

TELEVISED MOON VIEW as seen through a 36-

inch reflecting telescope is possible with closed-
circuit gear recently installed at the observatory
of Case I[nstitute of Technology. A 4-1b tran-
sistorized camera is held to the evepiece of the
telescope by detachable brackets. Images are
magnified 1,500 times on a 21-in screen., with
some details reportedly better than those seen
in normal viewing. Three veceivers are located
in the anditorium of the observatorv. Second
camera transmits movements and operation of the
telescope to a monitor for audience demonstra-
tion,

The 183.6 mec frequency used by the Soviets’ orbiting

space station was the same used on the lunik that im-
pacted the moon for both its lunar altimeter and data
transmission,

MOON ROCKET CONTROL requires precision 10

times greater than that needed to send up an
earth satellite, and the precision required for the
Soviet “interplanetary station” is even greater.
So says Lu Yuan-chiu. research fellow of the Red
Chinese Academy of Science's institute of auto-
mation and telemechanies. He concludes that in
the last two vears Soviet precision in rocket con-
trol has hmproved by at least 10 times.
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SILICONE NEWS from Dow Corning

NEW:“Solid-State” Fld

Lartf il

e > | I 1 R TR St

PHOTO COURTESY CD5 LABORATORIES

Now: Potted Protection Plus
Visual & Instrument Checking

The newest development in potting and encapsulating materials is Dow
Corning Dielectric Gel. Supplied as a crystal clear fluid plus catalyst,
it pours easily into assemblies and sub-assemblies, fills every void, sets
up to a firm, pliable,transparent gel. The gelled mass exerts virtually no
stress on components; has excellent adhesion; will not displace if vibrated
or inverted. Potted components and connections are visible, probes can
be inserted through it for instrument checking. When probes are removed,
the gel heals itself, leaving no voids.

Here’s how Dielectric Gel aids miniaturization: When designing the high
voltage power supply for their new Photoscan airborne reconnaissance
system, CBS Laboratories Division of Columbia Broadcasting System Inc.,
had to meet stringent reliability requirements despite elevated tempera-

PROPERTIES OF CURED DIELECTRIC GEL

(5010 Water White
Specific Gravity ot 25C _____._._.._ 0.970
Coefficient of Thermol Conductivity:
(cal per em °C sec) 150C _......_ 0.00070
200C .__.... 0.00078
Electric Strength*, voltspermil _____. 800
Dielectric Constantt___._._ 23C 150 C
100 cps-0.1 Mes _..... 3.0 2.6
Dissipation Factor}
100 €PS wcccecmeecannn 0.0005 0.002
10 ke oo 0.0005 0.0005
0. Mes . ... 0.0001 0.0001

Volume Resistivityt, ohm-em 1x10'® 1x10'*

* 860 cycles, rapid rise, 0.020 inch-spacing of 0.5
inch-diameter spherical electrodes.

t Using 54 mmfd fixed air capacitor, Cardwell
type, ER-50-FS as electrodes, ASTM D150-54T and
D1169-52T.

tures, high vibration levels, severe size and weight limitations. Their new
design and miniaturization techniques were made possible by Dielec-

Dielectric Gel, plus CBS Laboratories pack-
tric Gel.

aging techniques simplify volume produc-
tion problems . assure high voltage
power supplies that are compact, reliable
and easy to service.

Requiring only 0.09 cubic feet complete, with components spaced less
than 14 apart without danger of arcing, the new power supply provides
output voltages that can be regulated from 1,000 to 25,000 volts. Current
capacity at 25 kv is well over 100 microamperes. This power supply is
an integral part of Photoscan, a universal visual intelligence-gathering,
processing and transmitting system which can readily be installed in
virtually any missile or air-borne vehicle. The units are small, light
in weight, simple to install and service,

Write for more information on Dow Corn-
ing Dielectric Gel, the new potting material
that permits visual and instrument check-
ing of potted electronic circuitry and
simplifies production problems.
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Your nearest Dow Corning office is the
number one source for information

" A e first in
and technical service on silicones.

silicones

Dow Corning
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...other silicones aid miniaturization

Light Silicone-Glass Parts Resist Heat

Where space is small, silicone-glass laminates make ideal
parts. Reasons: they resist heat and humidity; are easy
to fabricate into miniature components; resist creep and
delamination. Silicone-glass laminates are light weight,
strong, have good dimensional stability, withstand oper-
ating temperatures to 250 C, have low loss factor; permit
adjacent soldering and have high resistance to moisture,
ozone, arcing and corona.

In the geophysical well-logging instrument shown,
Schlumberger Well Surveying Corporation specified
terminal boards of silicone-glass laminate. The silicone
laminate proved more reliable under operating conditions
and easier to fabricate than other materials.

CIRCLE 101 ON READER SERVICE CARD

Silastic Assures Reliability Of Miniature Tube

Here’s a good example of how miniaturization is aided
by Silastic®, the Dow Corning silicone rubber,

A single tube from the line of Beam Switching Tubes
developed by the Electronic Tube Division of Burroughs
Corporation can replace as many as 90 transistors, diodes
and resistors in electronic distributing, switching, and
counting circuits. But proper operation and continued
reliability depend upon the relationship of crossed mag-
netic and electrical fields . . . determined by the relative
position of the glass envelope and the magnet which
surrounds it. This positioning is very critical.

A cushion of Silastic assures proper alignment, bonds the
glass envelope and magnet, provides greater shock resist-
ance than any other iaterial tested . . . contributes to
the ease with which the tube meets military shock, vibra-
tion and other environmental requirements. Easily ap-
plied by simple injection techniques, Silastic is also used
between magnet and tube shield.
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Silicone Compounds Cushion Small Cores

Tape wound toroidal cores, in both miniature and large
sizes, are cushioned with silicone compounds between
core and outer box by Magnetics Inc. Through the
damping effects of the grease-like Dow Corning com-
pounds, their phenolic-boxed cores are protected against
vibration, shock effects and strain due to temperature
change. They’re “performance-guaranteed” up to 177°C.

Dow Corning silicone compounds were selected because
they’re inert, have high heat resistance and are easily
applied. The compounds are nongumming, nonmelting,
maintain a stable viscosity from —75 to 200 C. They
have excellent dielectric, damping and heat-dissipation
qualities, and are superior barriers to moisture. Other
firms use silicone compounds for heat-sinks, sealants and
similar applications, both mechanical and electrical.

CIRCLE 103 ON READER SERVICE CARD
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WHNSCHEI_ WASHINGTON OUTLOOK

FIXED COAXIAL
ATTENUATORS

1 to 12.4 KMC

50 Ohms 1 to 20 db
Connectors: Type N, C, BNC, TNC
or SC. Each type with male/
female, double male or double
female connectors. Made with
Weinschel Film Resistors for maxi-
mum  stability.

®

Write for complete cotalog,
WE % co specifying frequency range
of interest

Weinschel Engineering

KENSINGTON, MARYLAND
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WASHINGTON-—PLEA FOR IMPORT RESTRICTIONS ON TRANSISTORS and other
semiconductors faces tough sledding. Electronic Industries Association
had petitioned the Office of Civil and Defense Mobilization based on the
claim of defense essentiality. This asserts that increasing imports of
transistors and related products threaten to impair national security.

OCDM’s study of EIA’s plea will stress the adequacy of domestic pro-
ductivity capacity—how U.S. capacity stacks up against military needs
and whether imports could idle or halt expansion of U. S. facilities.

A recent Pentagon report to OCDM bears on the adeyuacy of elec-
tronic component manufacturing capacity. The Defense Dept.’s
Electronic Production Resources Agency told OCDM about two
months ago that there is adequate U. S. capacity for production of
transistors and other semiconductors to meet both current and long-
range mobilization requirements.

According to one Washington insider, EPRA’s study relating transistor
requirements to capacity was made in response to a National Security
Council directive. About two years ago, a charge was reportedly made
before NSC that construction of the DEW line was being delayed by a
shortage of electronic components.

EPRA’s study shows no inadequacy in any capacity to manufacture
electronic components. A high-level OCDM official tells ELECTRONICS that
the study may have significant impact on EIA’s petition.

Air Research and Development Command will
be reflected in future relations with Air Force contractors. A
Pentagon official calls the ARDC administrative streamlining an
attempt to pull back management responsibilities from contractors
as much as possible to build up Air Force in-house capabilities.

A new Command and Control Development Division will be
set up at Hanscom Field, Bedford, Mass., to direct all Air Force
contracting for communications and electronic control systems.
Air Force Cambridge Research Center will serve as nucleus for
the new division.

Air Force officials say the reorganization will bolster the authori-
ties of ARDC field offices and will benefit contractors with quicker
decisions and faster action on proposals and complaints.

Under the new ARDC setup, the prime contractor will still inte-
grate a large electronic system. But an ARDC regional agency, such
as Rome, N. Y., will have overall responsibility on specs, subcon-
tractors and requirements, turning over the project to the prime for
integration only when the other phases have been completed.

has just been issued by the
Labor Dept.’s Bureau of Employment Security. But the report leaves
much to be desired.

The survey reports the missile business as of October 1958,
and covers only 320 plants of major prime and subcontractors.
It reports total missile employment of 319,300, breaking down
the work force by the government’s Standard Industrial Code.
Since the code has no furmal designation for the electronics
industry, the survey's scope is considerably limited.

The report was made in connection with a Walsh-Healey minimum
wage determination. crux of which was to measure missile man-
power on an airframe versus electronics basis. The survey shows
39.3 percent of the missile work force in aireraft plants, 21.1 per-
cent in ordnance and accessories, 19.9 percent in electrical machin-
ery, 6.4 percent in scientific, control and related instruments. But
electronic plants are buried in these and other categories, so it’s
impossible to measure missile employment in detail.
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CLEVITE

SILICON
JUNCTION

DIODES

ACTUAL SIZE

250 MII" Package . . .
Fast Switehing and JAN Ty pes

TECHNICAL DATA

. K Max. DC Forward Current Max. Inverse Current
] cati mg ... Type laver, Oper. @ Specified | Test
Voltage Voltage @ 25°C @ 150°C Volsts
ot

MECHANICAL RELIABILITY — Rugged, hermetically sealed,
subminiature packages. Designed to meet both military and IN457 60V | 20ma @ 1.0V [0.025 4a 5.0 ua 60V
commercial requirements.

7 0V 10.025 0 125V
® ELECTRICAL SUPERIORITY —— Excellent high temperature R il M@ L0V @05y _ S0ua

operaﬁo.n ce t.hern?ally stable . . . high forward conductance INg5S | 175V 3ma@ 1.0V 10025 4a 5.0 ua 175V 1
. . . efficient rectification.
AN TYPES — IN457, IN458 and IN459 IN662 Qv 10ma@ 1.0V | 20 xa |100 xa (@ 100° C)| SOV

conform to JAN Specifications

IN663 90V [100ma@1.0V | 5.0 4a |50 xa (@ 100°C)| 75V
For details, write for Bulletin B217A-1 B217A-2

IN778 | 100V | 10ma@ 1.0V | 0.5 ua |30 ya (@ 125° C)[100 V

IN779 | 175V | 10ma@ 1.0V | 0.5 4a | 30 wa (@ 125° C)|175V

E LEVI I E Cleveland Graphite Bronze ¢ Brush Instruments

Clevite Electronic Components * Clevite Harris Products
A'DIVISION OF Clevite Ltd. * Clevite Ordnance * Texas Division
T R A N S l S T O R P R O D U c TS | ELEV—ITEW Clevite Research Center * Intermetall G.m.b.H.
241 CRESCENT ST., WALTHAM 54, MASS. L)
TWinbrook 4-9330




Only GENERAL CERAMICS offers a complete line of

HIGH FREQUENCY FERRITE CORES

Make G-C your single source for a complete line ot H-F
ferrites ranging in frequency from 300 kc to 220 mc.

Ferramic® Q-1, Q-2 and Q-3 materials,
developed and introduced by G-C, fea-
ture exceptionally low losses, tempera-
ture stability and high permeability.
Whether your ferrite requirement is for
the commercial entertainment industry,
military, ground or air borne communi-
cation equipment or industrial electronic
applications, G-C will meet your needs
with the broadest line of high frequency
ferrite materials and in the shapes you
require.

This curve demonstrates the exceptional

qualities of G.C's “'Q’’ family of materials
—high permeability and fow loss.

4 ——r T T T YT )
YEEE e Q'vs Frequency 1o
5 [T 02 “H. vs Frequency ———"s
i ——— 1Ry b
1 {FERRAMN . 3
2t 91! 42
1 : FERRAMIC™ - 1§
10| £ o
q I :i 23
| g -0
2} rerramics |\ )
15 S -—4—0 - 15
10'1 = 34 -—~-¥ ’10
| »jmumc l,
i ih
E] t + k]
z' ' r:mg\;ucs 2

1 . SEL WPERS Lot 1s

10 l I s i B "-" 4_._....-.11

Odlsl 345 1151 Jli 10151 JIS 101151 145 100
Frequency (MC/S)

Q-1 Material

Ideally suited for IF transformers
at 455 ke and antenna cores from
500 ke to 1700 kc.

Magnetic properties include: Initial
permeability at 1 mec/sec.— 125;
Maximum permeability—400; Satu-
ration flux density —3300 gauss; re-
sidual mag.— 1800 gauss; coercive
force — 2.1 oersted ; temperature co-
efficient of initial permeability —
.10%/°C max; Curie point —350°C;
vol. resistivity —high; loss factor at
1 mes/sec. —.000020; loss factor at
5 mes/sec. —.000050.

Standard Ferramic parts in various
sizes and shapes offer a dependable,
quick solution to design problems.
Custom parts can be produced to
your specifications. Contact General
Ceramics’ engineering advisory
service. Our staff is ready to dis-
cuss your problems and make rec-
ommendations.

General Ceramics Corporation
KEASBEY, NEW JERSEY (Near Perth Amboy) —
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Q-2 Material

This material produces excellent re-
sults in TV receiver IF applications
at 45 mc; and FM radio applications
at 10.7 mc.

Magnetic properties include: Initial
permeability at 1 me/sec.— 40; Max-
imum permeability — 115; Satura-
tion flux density —2400 gauss; re-
gsidual mag.— 750 gauss; coercive
force—4.7 oersted; temperature co-
efficient of initial permeability —
0.10%/°C max; Curie point—450°C;
vol. resistivity — high loss factor at
10.0 mc/sec.— 0.000085; loss factor
at 50.0 mc/sec.— 0.000017.

Telephone: VAlley 6-5100

Q-3 Material

The exceptionally high Q, excellent
temperature stability and high per-
meability of Q-3 ideally suits it for
applications in the 88 mc-108me¢ FM
band and television RF frequencies
from 50 mc-216 mec.

Preliminary specifications include: Ini-
tial permeability u,—14; Maximum
permeability ., — 42; Saturation
flux density B, — 2600 gauss; Resid-
ual magnetism B, — 1470 gauss; Co-
ercive Force — 21 oersted; Q at 100
mc—250; Q at 150 mc—150; Q at
200 mc—70; Resistivity high; Curie
point 330°C; Temperature coefficient
of yo—.09%/°C max.

:. ......................... 1
]
! ANew 16-page !
! FERRITE PARTS CATALOG !
] ]
Is avaliable to en-
: ; hd : gineers by request :
| . i on company letter-
1 head. 1t contalns
4 ‘) complete engl-
: .\ N neering data on :
1 o o et e stock parts and H
1 ~ materlals. When 1
] - requesting your
[} & copy, please ad- 1
1 N\ S ]
f a dress Dept. E. .
]
]

GENERAL CERAMICS

lndustrial Ceramics for Industrial Progress... Since 1906 ~
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COUNTEﬂsmU N

Multi-purpose

Special-purpose
Frequency, speed and time
Computing digital

Dual preset

Telemetry

Industrial

Nuclear scalers

Digital Recorders

Digital Clocks

Digital Comparators

Digital Indicators

Computer Couplers
Voltage-to-Frequency Converters
Counter Scanners

Card Punch Couplers

Tape Punch Sets

See next pages for the world's most complete array
of precision counters and accessories, available now
through vour Hewlett-Packard/Dvmec representatives!




5 PLUG-IN UNITS INCREASE FLEXIBILITY,
USEFULNESS FOR MANY MEASUREMENTS
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hp 525A FREQUENCY CONVERTER
Extends 5247 direct reading
range to cover 10 ¢ps to 100 Ny
vith no loss in accuracy. Pro
vides additional amplification to
increase video sensitivity to 0.1
through 324's basic 10 eps to 1001
AC range. $250.00.

hp 525B FREQUENCY CONVERTER
Converts k524 for direct read-
ings 100 to 220 MC in decade
steps. Maintains same high ac
curacy throughout range: pro
vides high sensitivity for low
tevel work. $250.00.

hp 526A VIDEG AMPLIFIER
Increases 324 sensitivity to 10 my
tor low power frequencey meas
urement 10 cps to 10.1 NC. Ac
curacy same as counter: mini
mum input 10 millivolts rms,
S175.00.

hp 526B TIME INTERVAL UNIT
Permits 524 to measure interval
1.0 usec to 100 davs with accu
racy of 0.1 psec * stability,
Reads in see. msee o psee. Trig
gering from separate “stop” or
“start” on pos. or neg. going
waves, Trigger adjustable 192
to 1 192 volts. $175.00.

hp 526C PERIOD MULTIPLIER
Permits 524 to measure period
over 100, 1000 or 16.000 cvceles of
unknown, thus providing greater
accuracy for frequency readings
IFront panel switch seleets de
sired multiple. $225.00.

524C PRECISION
ELECTRONIC COUNTER

Bright. hig-number readout « New stability —3
parts in 10 short-term « Direct. instantaneous.
automatic readings « Covers frequencies 10 ¢ps
to 220 MC* « Measures time interval 1 ;sec to
100 davs o  Measures period O cps to 10 KC .
Resolution 0.1 microseconds « No calculation or
complex setup « Easily used by non-technical
personnel + High sensitivity. impedance,
reliability

“With proper plug-ins.

New big-number readout, and new crystal oscil-
lator stability of 5 parts in 10" per week—these
are significant advances incorporated into new
i 524C Electronic Counter.

The new # 524C permits vou to buy only the
hasic counting facilities you need now—Ilater on
acdd inexpensive plug-ins to triple and quadruple
the usefulness of your counter.

The basic f# 521C reads frequency 10 cps to 10.1
MC over 5 selected periods. Display time 1s var-
iable, counts are automatically reset. action is
repetitive, readings are direct without calculation
or interpolation: an automatic illuminated deci-
mal point is included.

The instrument is of highest quality throughout
and employs a military design approach. # 524C.
less plug-ins. $2,300.00 (cabinet): $2.275.00
(rack mount).

fp 524D FREQUENCY
COUNTER

For users who prefer vertical
neon readout at slightly
lower cost, % also offers the
precision Model 524D Elec-
tronic Counter. # 524D
is electrically similar to
# 524C described above, and
accepts all 525/526 series
plug-ins. Model 524D,
$2,150.00.

¢ o6
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Use these versatile Dymec “building-block

" counters and accessories

These Dy mece instruments make possible, at uniquely low cost, assembly of a custom

digital system specifically suited to your needs.

The Dymee instruments shown on these pages are specialized. Yet they are compatible, requiring
a minimum of adaption to combine them into a fully integrated system. Many ean he used
directly with r’l,: counters and printers, card punches. tape perforators, and standard input-output

equipment of other manufacturers. Dymee instruments are quantity-produced for obvious
cost savings to you: yet are of finest quality. meeting the most exacting laboratory standards.

Many different systems can be assembled from these and other standard Dymec instruments.
Dymec offers the equipments separately, as sub-systems, or as completely engineered.
ready-to-use systems. Contact vour nearby Ix,; -dy representative for detailed information

on selecting and adapting these instruments lor yvour specific data-handling problem.
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DY-2210 VOLTAGE-TO-FREQUENCY CONVERTER
AND INTEGRATOR

Provides precision dc voltage measurements and integration
with electronic counters. Inherent noise-smoothing character-
istics. Multiple input ranges, either polarity. Input 0 to 1 v
produces 0 to 10,000 cps output. $650.00. AC and remote mod-
els available.

DY-2500 COMPUTING DIGITAL INDICATOR

RPM, flow, pressure, speed, frequency—all may be read easily
in direct numeric form with the DY-2500 and appropriate
transducers. Features include: 5-digit readout, 4 or 5 preset
decades. gate time adjustable from 0.0001 to 9.9999 seconds
in 0.1 msec steps (other ranges available), frequency range 1
cps to 120 KC (220 KC optional), crystal accuracy. recorder
and b-c-d output, built-in self-check. Price: $1330.00 to
$1425.00. Also DY-2500N with “nixie” in-line readout. Price
$1525.00 to $1600.00 (Both models available in cabinet or
rack mount.)

DY-2507 DUAL PRESET COUNTER

Precise control and monitoring of machine processes, auto-
matic limit control and warning, sorting, packaging, auto-
matic coil winding, equipment programming, go/no-go testing
—these are typical production and research assignments in
which the DY-2507 provides an output when either of two pre-
set values is reached, or exceeded. Output is continuous or
pulsed; reset is manual or automatic. Presetting is on front
panel. or remote. Available with 3 to 6 decades. Price: £700.00
to $895.00 (rack mount only).

DY-2503A /B FM/ FM TELEMETERING COUNTERS

Simplify telemetering operations! This original Dymec con-
tribution in specialized electronic counters provides normal-
ized indications of FM subcarrier signal period. Six-place indi-
cation displays ratio between input signal period and channel
mid-band period. 18 channels selected by pushbuttons: equal
resolution on all subcarrier bands, 1 part in 100.000 or 1 part
in 10,000 with 1.0 or 0.1 second sampling time (front panel
control). Digital recorder output. Model DY-2503B is similar
to the DY-2503A but includes a function selector and multi-
plier controls. Price: DY-2503A (cabinet mount) $1650.00,
(rack mount) $1630.00. DY-2503B (rack mount only)
$1800.00.

R
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DY-2513 COUNTER SCANNER. Gathers multip ¢
clectronic counter data for printing on a single digi-
tal recorder. Simplifies simultaneous data measure-
ments. For all Dymec or # counters. 31.750.00.
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DY-2538 PROGRAMMED DIGITAL COMPARATCR.
Unique, error-free comparison circuit, no drift cr
calibration; visual and electrical output; use with
Go/No Go systems. Preset high and low tolerance

limits selected electrically. $950.00. Also manual-
selection models.

— DY-2512 CARD PUNCH
v w» + COUPLER permits direct
!¢ & - | | entry of counter inform: -

| tion onto punched cards.
S i ' eliminating manual key
punch. Operates unat-
tended. Readily connects
Dymec or & counters to
IBM 523 Summary Caril
Punch. %1.890.00.

>

@ o

DY-2530 BINARY/DECIMAL REGISTER. Universal
output coupler connecting electronic counters to digi-
tal displayvs. comparators, printers, computers. Stores
parallel binarv-coded-decimal information in multi-
contact relavs. 10 models, dual or single output. 3 to
7 registers. $565.00 to $1.230.00.

.
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DY-2540 SCANNER/COUPLER transfers electronic
counter data to serial entry machines such as tape
perforators. electric typewriters, serial entry card
punches. Multiple inputs, multiple outputs.
$890.00.

DY-2542 TAPE PUNCH
SETS record data from
clectronic counters on
punched tape. High speed
—recording rate 60 char-
acters/second. Standard
model: 5-level output
code, 11 character format.
~ Available with internal
tape punch ($4.480.00) or
" for use with external
punch ($3.240.00).

Call your @ / Dymec rep now for application information and tech data
sheets on any of the @ and Dymec equipment shown on these pages

Data subject to change w thout notice. Prices f.0.b. factory.

HEWLETT- PACKARD COMPANY

1275A Page Mill Road, Palo Alto, California
Cable “"HEWPACK" DAvenport 5-4451

DYMEC

A division of Hewlett-Packard Co.
1395A Page Mill Road, Palo Alto, California
DAvenport 6-1755

Field representatives in principal cities throughout the Free World
Hewlett-Packard S.A., Rue du Vieux Billard No. 1. Geneva, Switzerland

Cable "HEWPACKSA"”’

NOW! hp IN EUROPE

In May 1959, Hewlett-Packard S.A. was established in Geneva
(a branch has since opened in Frankfurt am Main) offerin;,

Tel. No. (022) 26.43.36 s420

parts of Europe, of course, continue. In addition, there is a new
ke warehouse in Basel stocking instruments and parts, and an

Eesmseee T aee—————-——————— o=
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tp factory near Stuttgart will soon be producing fp instru- '

technical sales and engineering help and information. Prev - p
ously established relationships with representatives in othe: ments for customers throughout Europe.



hp 523DR ELECTRONIC
COUNTER

HII‘GJ q a .;v‘]
| @© .. At slightly lower cost. b

oo | also offers the precisiqn
o ’ b 523DR llectronic
Counter. Model 523DR is electrically identical to
Model 523CR. except that readout is by six co-
lumnar neon indicators instead of in-line digital
display. & 523DR (rack mount only). S1.255.04,

hp 5228 ELECTRONIC
COUNTER

One of the most versatile.
low-cost precision clece-
tronic counters ever of-
fered. The popular
b 522B is used for such
varied measurements as production quantities.
nuclear radiation. power line frequencies, rps
and rpm. very low frequencies. weight. pressure.
temperature. acceleration. ete. Frequency range
10 ¢ps to 120 KC. time interval 10 .sec to 10
seconds. Reads direct in eps. KCL seconds. and
milliseconds. Count automatically reset, action
repetitive. useable in remote operation. Time base
stability 1/100.000 per week. Fasily used by un-
trained personnel. 3915.00 (cabinet) 3900.00
(rack mount).

923CR ELECTRONIC
COUNTER

Significantly improved 0.1 v sensitivity « Supe-
rior trigeer level circuitry s Direct frequency.
period or time interval readings « High quality.
versatility at moderate cost » Basic acenracy

1 count stability (2 ppm week) o [Pulse
output for Z-axix scope modulation.

New # 523CR is a revolutionary. all-purpose
counter measuring Irequency 10 ¢ps to 1.2 MC.
time interval 1 osec to 27.8 hours and period
0.00001 ¢ps to 100 KC. Stability is 2/1.000.000
per week: readout is direct. in-line with bright.
clear numerals visible under any lighting condi-
fions. Results are displayed in seconds. milhsec-
onds, microseconds or KO with automatic deci-
mal. Display time is variable 0.1 sec to 10 sec-
onds. or “Infinite.”” Accuracy is - 1 count -
crystal stability. 5 gate times. Usable with 100
KC primary standard. High quality. completely
self-contained. Pulse output provided for modu-
lating oscilloscope Z-axis. & 523CR (rack mount
only) . S1T4R5.00.

hp 521 SERIES INDUSTRIAL
COUNTERS

Low cost. simple operation.
almost limitless uses charac-
terize # 521 Industrial Count-
ers. B 521 A measures {re-
quency, random events per
unit of time: with transducers
also measures rps, speed. rpm.
welght, pressure, temperature.
acceleration. etc. B H21A
reads direct in cps, display is
variable 0.1 to 15 seconds or
“hold.” Frequency range is 1
cps to 120 KC. accuracy -1
count + accuracy of power
line frequency (usually
= 0.1%); input min. 0.2 v
rms; input attenuator adjusts
sensitivity 0.2 to 100 v rms.
inpul impedance 1 megohm with 50 ;. f shunt,
gate time 0.1 and 1 sec, also Manual Gate.
b 521C same as 521A except has greater accu-
racy. crystal controlled time base and 5-place
(instead of 4-place) registration with count ca-
pacity of 99.999. # 521D same as 521A except
has in-line readout in bright, large numerals.
ke 521E similar to 521C but has 5-place. in-line
readout. # 521G similar to 521A but measures to
1.2 MC (5 places). & 521A, $475.00. # 521C,
5650.00. k521D, 8675.00. & 521k, S875.00.
b 521G, price on request.
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hp 540A/B TRANSFER OSCILLATOR

Just two iy instruments—>Nodel 31013 Transter Oscilla
tor and a 324 series electronie counter. (with plug-ins) are
all the equipment vou need to measure unknown frequen
cies up to 124 KNC swiftlv and accurately.

This simple. two instrument setup s particularly useful
for quick CW and AN frequency measurement. FAT cen
ter frequencey and deviation checks and frequency of
high-noise signals. Frequencies of pulsed signals can be
measured using an external oscitloscope. Overall accuracey
is better than 10 times that of the best microwave wave
meters: and on clean CW signals s about 1/10.000.000.

BRIEF SPECIFICATIONS, # 5408

Oscillator Frequency Range: 100 to 220 NIC.

Harmonic Frequency Range: Up to 12.1 KNIC

Stability: Better than 0.002¢7,/minute

Output: 2 volts into 50 ohms

Amplifier Gain: 40 db max. | v output

Oscilloscope: 100 cps to 200 K(C: vert. sens. 5 mv rms/inch
Price: 5750.00

Model 540A . similar to 5408, but requires an external
mixer above 5 KMC. $615.00.

960A, 561B DIGITAL
RECORDER AND CLOCK

Continuous digital records from 4. Dyinee counters.
digital voltmeters, otherdigital equipment. Direct read-
ing. Accuracy identical to driving instrument. Records
iT-digit lines at rates< up to 5 per <econd. Sceondary or
coding data may he enfered simultancously.

B A Digital Recorder provides a permement printe
record of all 1y pes of test data. In addition. a unique
analog output makes possible graphic recording ol very
~mall data variations.

The analog output is a voltage or curve proportionl
to the number represented by any three consecutive
digits of recorded data. This digitallv-derived analog
output provides zero-suppression which s virtually
crror-free. An inherent range-shitting feature keeps
the record on scale. Expanded scale records with ex
treme resolution can thus be made using conventional
potentiometer or galvimometer recorders,

NModel 350 i< normally furnished with 6 plug in com
parators for G-chigit presentation: additional compara-
tors may be plugeed in at any time.

o561 Digital Recorder requires 10-line coded deci-
mal entry with separate connection for each position
of cach print wheel so that the instrument may be op-
crated from the JOSAR Digital Voltmeter, & Fre-
queney Counters or relavs, stepping sswitches and beam
switching tubes.

b 3TIB and 570N Digital Clocks (shown installed)
inount in the left-hand side of * 36113 and 360A re-
spectiveiy, and add time-of-day information to other
recorded data, These clochs can also control rate at
which measurements are made. In line. 6-place nu-
merie readout: maximum 23 hours. 59 minutes. 39
sceonds. Internal or external time base. Prices on
reqguest,

BRIEF SPECIFICATIONS
Accuracy: Identical 1o counter used
Printing Rate: 5 lines/see maximum
Digit Capacity: Up to 11 per line
Driving Source: 560A—Puarallel entry staircase voltages
361 B—Ten-line decimal code
Analog Output (560A): Proportional to any 3 consecutive
digits: max. amplitude | ma or 100 mv
Print Command Signal: 10 gsec minimum. pos. or neg..
15 v pulse
Price: # 560A $1.265.00 (with six comparators).
b H6113 S1.065.00 (11 columnsy.

kp 520A NUCLEAR
SCALER

Makes possible quantitative
measurements ol extremely
fast random or continuous o
currences: simplifies measure
ment of Clast” pulses or nu
clear parameters. Count ca
pacity 100 i 2 decades: may be conneeted to 100.000
pps counter. Positive pulses only . min. amplitude 5 v,
max. 30 v, S615.00 (eabinet), S6C0.00 (rack mount).
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BEFORE

Contact assembly of phosphor bronze spring
with staked rivet. Production, 600 pieces per hour.

Single unit cut from a long coi! of General Plate

toplay material. Production, 6000 assemblies per hour.

Rivet inventory, separate cleaning of rivet and spring, and most
important, assembly of the two parts are eliminated.

GENERAL PLATE TOPLAY MATERIAL
ENABLES KING-SEELEY CORPORATION TO

increase Contact Assembly
Production 900%

Recently King-Seeley Corporation, long a leading
manufacturer of instrument panel gauges and other auto-
motive equipment, redesigned the contact assembly in the
constant voltage “CV’’ voltage regulator, a component of
their constant voltage gauge systems. The old design called for blanking of a phos-
phor bronze spring, cleaning and finally staking of a General Plate rivet. By chang-
ing to General Plate toplay contact material the operation called for simply cutting
off and cleaning. Expensive assembly operations were eliminated. Theresult...an
increase in production of contact assemblies by 9009. . .

General Plate clad contact materials make it possible to manufacture complete general. Plate Clad Contact Materials . . . Single and

. q . . : ouble inlay, overlay and toplay provide better elec-
contact assemblies to close tolerances by single blanking and forming operations. trical performance, longer operating life and lower
Compare this to other methods whereby the contacts and supporting members are  fabrication costs.
fabricated separately and then assembled.

Let us make an electrical contact cost analysis on M ETA Ls & co NTRO LS

oducts you want to automate. Find out how
pr ts y J310 FOREST STREET ATTLEBORO MASS.. U.S.A.

General Plate clad electrlc:jtl contact materials can A DIVISION OF TEXAS INSTRUMENTS INGORPORATED
be put to work for you. Write now.

Genaral Plate Products: Clad Metals « Electrical Contacts o Truflex@® Thermostat Metal o Platinum Metals o Reactor Metals o Radio Tube & Transistor Metals
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Biggest thirst in the universc

Fach 6,000,000 pound thrust rocket ship now being planned for manned
interplanetary exploration will gulp as much propellant as the entire capac-
ity of a 170 passenger DC-8 Jetliner in less than 4 seconds! It will consume
1,140 tons in the rocket's approximately 2 minutes of burning time. Required
lo carry this vast quantity of propellant will be tanks tall as 8 story buildings,
strong enough to withstand tremendous G forces, yet of minimum weight.
Douglas is especially qualified to build giant-sized space ships of this type
because of familiarily with every structural and environmental problem
involved. This has been gained through 18 years of experience in producing
missile and space systems. We are seeking qualificd engineers and scien-
tists to aid us in these and other projects. Some of our immediate needs
are listed on the facing page.

Dr. Henry Ponsford, Chief, Structures Section, discusses valve and
fuel flow requirements for space vehicles with DOUGLAS
Donald W. Douglas, Jr., President of

MISSILE SYSTEMS B SPACE SYSTEMS W MILITARY AIRCRAFT B JETLINERS [ CARGO TRANSPORTS Wl AIRCOMB il GROUND HANDLING EQUIPMENT
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FINANCIAL ROUNDUP

Fiscal Reports Show Gains

SEMICONDUCTOR MANUFACTURERS
are scoring new highs in financial
activity this Fall. Among reports
from manufacturers are:

¢ “Our transistor sales are up
472 percent for the first quarter of
the present fiscal year over the
corresponding quarter last year,”
announces C. A. Tepper, president
of Industro Transistor, Long
Island City, N, Y.

The company estimates that if
sales and earnings continue at the
present level, Industro will net
about 50 cents a share after taxes
for the current fiscal year.

Plans now in effect at Industro
call for doubling the present pnp
transistor production line by the
beginning of next month. These
added facilities are expected to
yield a volume of three to five mil-
lion dollars annually.

In addition, the company is in-
stalling a silicon transistor line
expected to be in full production
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