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p SPECIAL REPORT .. . En-
gineers, for all their skill and in-
genuity, must work within the
physical limitations of the materials
on hand. This is true whether the
job is designing a more economical
flyback transformer or a circuit to
work in the hot, gamma-ray in-
fested nose of an intercontinental
missile.

The chemist, physicist and metal-
lurgist come to the aid of the elec-
tronic engineer. When materials
such as electrically conductive
plastic, soldering flux that is chemi-
cally active but still noncorrosive
and organic plastics that bond metal
parts tight as a weld appear, the
“materials breakthrough” 1is at
hand.

Editors Markus and Findlay have
dug into all kinds of materials for
more than six months for facts and
figures on these products that will
provide the components and circuits
of tomorrow.

In their report, coming in the
October issue, they provide down-
to-earth information that will help
the engineer select the material best
adapted to his new design. Data on
new foaming plastics for radomes
and loudspeaker enclosures, lami-
nates especially designed for me-
chanized production and unique
wire insulations illustrate the di-
versity of subjects covered.

The report also covers new push-
button sprays that make encapsulat-
ing electronic circuits as easy as

electronics
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MATERIALS for ELECTRONICS, our special report in the October issue, will contain information supplied by many companies.
Some went beyond the call for data and sent along samples of fabricated components. Editorial assistant Barbara Hearst (above)
i5 cataloging some of these for future reference

spraying shaving lather. Some new
substances now in pilot production
that will be available for tomor-
row’s designs are included.
Comprising 32 pages, Materials
tor Elec!ronics will contain sections
on adhesives, casting resins, cera-
mics and mica, coatings and tapes,
foam plastics, glass, laminates,
magnetics, metals and chemicals,
plastics, wires, solders and fluxes.

p SQUEEZE . . . LKditorial curios-
ity, piqued by trade gossip about a
forthcoming fully automatic page
printer, led to the article on com-
puter input and output equipment
on page 142, this issue.
Paradoxically we found ourselves
last month with the article wrapped
up and data on the automatic
printer that triggered it not yet
materialized. News being the per-

ishable commodity it is, we decided
to run the storv regardless.

At the last minute our Cleveland
office wired details on the printer—
a web-fed device that weds a char-
acter-reproducing cathode-ray tube
to an electrostatic printer. This
rounded out the feature article.
Also, a photograph of the device ap-
pears in this month’s Industry Re-
port, page 16.
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400 cycle power

RTABL

This new frequency changer makes it pos-

sible to provide well regulated 400 cycle
power conveniently and quickly. This unit,
Model FCR 250, is extremely useful in a wide
variety of applications including testing,
production, airborne frequency control, com-
puters, missile guidance system testing, and
in practically any application where the use
of 400 cycle power is advantageous.

Model FCR 250 is only one of a complete
line of frequency changers available from
Sorensen . . . the authority on controlled
power for research and industry. Write for
complete information.

ELECTRICAL CHARACTERISTICS
Input  105-125 VAC, 1 phase, 50-65
cycles
Output voltage 115 VAC, adjustable 105.125V
Qutput Frequency  320-1000 cps in two ranges

Voltage regulation +1%

Frequency regulation 1% (+0.01% with auxiliary
frequency standard fixed at 400
cycles)

Load range 0-250 VA

& @

ey SOm 252 MODEL FCR 25¢C
o6 8 Cwe

SORENSEN & COMPANY, INC. STAMFORD - CONN.

4 Want more information? Use post card on last page. September, 1956 — ELECTRONICS



“Vibration Measurement ‘
and -
Waveform Analysis™

This publication describes the Muirhead-Pametrada Wave Analyser and
how it can be applied to the aircraft, automobile, shipbuilding and
electricity supply industries.

Typical applications—noise level measurements, analysis of vibration

components, tracing unwanted frequencies to source and checking after

final elimination.

PRECISION
ELECTRICAL
INSTRUMENTS

MUIRHEAD INSTRUMENTS INC. - 677 Fifth Ave - New York 22 - N.Y. - US.A.
MUIRHEAD INSTRUMENTS LIMITED - STRATFORD - ONTARIO - CANADA
MUIRHEAD & CO. LIMITED - BECKENHAM - KENT - ENGLAND

ELECTRONICS — September, 1956 Want more information? Use post card on last page. 5
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1950 195t 1952 1953 1954 1955 1956
Latest Previous Year Latest Previous Year
Month Month Ago Month Month Ago
RECEIVER PRODUCTION BROADCAST STATIONS
(Source: RETMA) June '56 May ‘56 June '55 (Source: FCC) July ‘56 June '56 July ‘55
Television sets, total . . 553,025 467,913 589,973 TV stations on air. .. 499 496 461
With UHF 78,512 58,116 59,892 TV stations CPs—not on air 116 113 123
Cofor sets . ......... nr nr nr TV stations—new requests 42 43 17
Radio sets, total . .. 1,073,775 1,060,165 1,204,935 A-M stations on air. . .. 2,922 2,896 2,748
With F-M ... nr nr 9106 A-M stations CPs—not on air 119 124 125
Auto sets ... . ...... 296,256 282,611 584,567 A-N stations —new requests 263 274 201
F-M stations on air. ... 530 530 538
F-M stations CPs—not on air 19 16 17
RECEIVER SALES F-M stations —new requests 7 10 4
e RETHE e o> Mayse Jwe® COMMUNICATION AUTHORIZATIONS
elevision sets, units 392,080 430,347 . B , .
Radio sets (except auto) 839,830 566,357 421,387 fSource: FCC) June ‘56 May '56 June 53
Aeronautical ... ....... 48,745 47,660 43,855
Marine .. ............ 56,915 56,038 50,714
Police, fire, etc. ....... 20,718 20,422 18,415
RECEIVING TUBE SALES Industrial ... ....... 30,597 30,287 24,845
{Source: RETMA) June ‘56 May 56 June '55 Land transportation . .. 8,990 9,073 7,66¢
Receiv. tubes, total units 39,037,000 33,015,000 40,819,961 é\.”t‘.i:]”s'ré G 1?3'232 1?3'352 1?‘2"322
Receiv. tubes, value.... $32,176,000 $27,145,000 $31,254,324 Dlislaste G '327 '327 317
Picture tubes, total units 776,601 906,732 706,890 Experin:ental """" 706 698 625
Picture tubes, value. ... $13,663,408 $16,123,625 $13,244,499 Common carrier 2308 2283 1950
Quarterly Figures EMPLOYMENT AND PAYROLLS
—_— erly Figures ——m———, . ,
: . L tatistics) May ‘56 Apr.’ £
INDUSTRIAL Latest Previous Vear (Source: Bur. Labor Statis |.cs ay ‘56 pr. ‘56 May '5
Quarter Quarter Ago Prod. workers, comm. equip.  547,400-p 544,500-r 493,500+
TUBE SALES Av. wkly. earnings, comm... $75.14 -p $75.52 -r $71.38
{Source: NEMA) 4th '55 3rd ‘55 4th '54 Av. wkly. earnings, radio. .. $71.82 -p $72.00 -r $69.2°
Vacuum (non-receiving) $9,967,411 $9,027 845 $9,338,181 Av. wkly. hours, comm. 404 -p 40.6  -r 40.1
Gas or vapor ... ... . $3251621 3,438,835  $3,498.123 Av. wkly. hours, radio 399 - 400 -r 398
Magnetrons and velocity
modulation tubes ...  $13,726323  $10,998,967  $15,249,651 SEMICONDUCTOR SALES ESTIMATES
Gaps and T/R boxes. $1,578,767 $1,421,138 $1,788,780 May ‘56 Apr. '56 Mar. ‘56
Transistors, Units 897,862 832,676 707,817
MILITARY PROCUREMENT STOCK PRICE AVERAGES
(Source: Defense Dept.) ... 1st ‘56 4th ‘55 1st '55 s . Standard and o) , )
Ay ™ $40,490,000  $48,477,000 $2 833,000 ourc.e. andard an .Poors July ‘56 June ‘56 July '55
Navy ..o $28,700,000 $20,378,000 $43,147,000 Radio-tv & electronics 412.6 405.1 484.8
Air Force .. ............ $124,828,000 $131,938,000 $133,503,000 Radio broadcasters .509.8 476.3 560.4
Total-Electronics $194,018,000 $200,793,000 $179,483,000 p—provisional r—revised nr—not reported

*1955 not available

HGURES m.' THE YEAR FIGURES FOR FIRST SIX MONTHS 1955

1956 1955  Percent Change Total
Television set production 3,415,202 3,828,793 —10.8 7,756,521
Radio set production 6,659,165 7,058,889 — 56 14,894,695
Television set sales 2,868,250 3,202,995 —104 7,421,084
Radio set sales {except auto} 3,391,102 2,429,018 +39.46 6,921,384
Receiving tube sales 227,656,000 226,502,000 + — 479,802,000
Cathode-ray tube sales 5,152,743 4,914,024 4+ 0.05 10,874,234
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Long-Range Missiles Swell Industry Coffers

Parallel development of
cruising and ballistic missiles
keeps many firms busy

DEVELOPMENT of long-range mis-
siles, felt by some to be the key to
national survival, is a top job for
the electronics industry. About $5
billion have been spent for guided
missiles.

This vear $1.2 billion may be
spent. Much of this money goes for
guidance svstems and test equip-
ment.

» Backstopping — To insure suc-
cess in developing an interconti-
nental missile, the Air Force has
two parallel programs: Dballistic
missiles or rockets that follow a
parabolic course out of the earth’s
atmosphere and cruise missiles or
high-speed pilotless aircraft that
fly within the earth’s atmosphere.
Recently the Air Force has hinted
at a second space satellite program.

» Ballistic Missiles — The Air
Force ICBM program includes
Atlas under development by Con-
vair, San Diego, and Titan under
development by Douglas, Santa
Monica. Ramo-Wooldridge of Los
Angeles has scientific and engineer-
ing direction of the project under
the Western Development Division
of the Air Research and Develop-
ment Command.

Supplementing the Air Force
missiles are Jupiter I, an Army-
Chrysler development, and Jupiter
11, a Navy-Chrysler development.
These missiles are outgrowths of
the 250-mile Redstone missile.

ELECTRONICS -—— September, 1956

Guidance contractors include:
GE, Syracuse, N. Y.; Bell Labs,
Whippany, N. J.; Arma division
of American-Bosch-Arma, Garden
City, N. Y.; A. C. Spark Plug divi-
sion of GM, Milwaukee, Wis.; Bur-
roughs, Paoli, Pa.; and Remington
Rand Univac division of Sperry
Rand, St. Paul, Minn.

» Cruising—Backstopping the bal-

listic missile programs are cruise
missile developments. These include
the now-cperational Martin Mata-
dor, the Northreop Snark, the Navy’s
Regnlus built by Curtiss-Wright.
Just completing initial test is the
North American Navaho. Test ve-
hicle for the Navaho cruise missile
project was the twin turbojet air-
craft X-7,

. o > y
y L [ Pt s AL

FRONT page is flashed across country in twc minutes when . .

Electronics Speeds News Coverage

Largest communications network
covered party presidential
candidate selections

ESTIMATED at 45 million homes, the
U. S. television audience was
treated to two weeks of highly co-

ordinated programming during the
conventions of the Democratic and
Republican parties.

Radio broadecast signals covering
the earth originated from these
same conventions in Chicago and
San Francisco. respectively. Count-
less telephone or teleprinter cir-

7



INDUSTRY REPORT — Continued

small
pickup units used by CBS. Amplifier,
transmitter and battery are contained in
the pack. Camera held in hand

French development is one of

cuits were set up to help spread
the news.

A special facsimile circuit using
Times Facsimile equipment was
used to transmit newspaper pages
from New York to San Francisco.

» Common Carrier—Brunt of
switching and distributing elec-
tronic news signals fell upon AT&T
which operated 73,000 channel
miles of broadband tv circuits to
feed 400 stations in 270 cities.
Some 1,600 radio stations were fur-
nished audio circuits.

More than 760,000 miles of tele-
typewriter circuits were kept hum-
ming and 600 teleprinters clacked
the stories. A wide-band facsimile
circuit linking New York with San
Francisco whined out copy at 175
s in. a minute, comparable to 600
words a minute.

> Networks-—Despite competition
among broadecasting groups, much
of the coverage was done on a pooi
basis—six cameras covering each
convention floor and about 75
microphones. In addition, ABC had
20 cameras of its own, CBS had 25
and NBC 35. Of high interest were
the several small tv cameras shown
in the photographs.

» Pictures—Use of facsimile to
distribute news pictures around
the country is constantly expand-
ing. A recent development is send-
ing positive images rather thun the
negative images which wire serv-
ices have been furnishing their
clients since the middle thirties.

West German import (Electronics, p 196,
Aug. 1956) designed to inspect boiler
tubes was snapped up by ABC io supple-
ment subminiature tv gear

A positive image is favored by
television stations. Often a positive
image is sent to the editorial room
of a newspaper while a negative
one arrives simultaneously in the
illustration department.

> Services—The Associated Press
reports that it serves about 500
newspapers with receiving facilities
for negative facsimile images while

RCA-NBC camera uses
and 70 transistors for all circuits except
transmitter, a cavity-stabilized oscillator.
Range is one mile

V2-inch vidicon

about 100 newspapers and 100 tele-
vision stations receive positive
images. AP has about 350 facsimile
transmitters around the country.
The United Press reports 142
newspaper facsimile clients and 115
television stations. International
News Service has about 100 ma-

chines installed in television sta-
tions, industrial and commercial
establishments.

U.S. Proposes Tax Reduction Plan

Internal Revenue Service asks
industry comment on plan for
more liberal research deductions

CovPANIES that support research
programs will be allowed more
liberal income tax deductions on
the money they pour into research
and experimental projects under
4 new regulation now heing cir-
culated by the Internal Revenue
Service for industry comment. The
proposal sets out the rules and pro-
cedures that the government will
apply to firms taking such deduc-
tions. It carries out the deduction
granted by Congress for research
and experimental spending in the
1954 revision of the Internal
Revenue Code.

Companies will be allowed to ap-
ply the rules retroactively to re-
search costs incurred during tax-
able yvears beginning after Dec. 31,
1953 and ending Aug. 16, 1954,

» Definition - The proposed regu-

www._americanradiohistorv com

lation defines research and experi-
mental expenditures as expendi-
tures incurred in connection with a
taxpayer’s trade or business which
are not deductible under any other
provision of the Internal Revenue
Laws such as depletion allowed ex-
traction industries and which
represent research and development
costs in the experimental or lab-
oratory sense.

Included are costs incident to de-
velopment of an experimental or
pilot model, plant process, product,
formula, or invention and improve-
ment of such existing properties.
A firm mayv deduct research costs
whether it does its own work or
farms it out. However, farmed out
work cannot be deducted unless it
is the type of research that the
company could deduct were it han-
dling the job itself.

The research contractor must be
an individual or a research insti-
tute, foundation, or engineering

{Continued on page 10)

September, 1956 — ELECTRONICS



—key COMPONENT in SYLVANIA'’S ‘“power-pack”
for hybrid auto radio offers new features
for general power applications

Sylvania’s new Power Transistor Type
2N242 was developed as part of the hybrid
auto ‘“‘power-pack” which includes the
Sylvania type 12J8 driver tube. The 2N242
provides 215 watts class A output with 5%
total harmonic distortion.

For general power applications, ten watts
collector dissipation is provided. Other gen-
eral-purpose features of this new power
transistor include a welded hermetic
seal for ruggedness and a storage tempera-
ture of 85° C to eliminate heat problems
under idle conditions. Thermal drop
characteristic of the 2N242 is 2° C per watt.

¥ SYLVANIA

LIGHTING o RADIO .
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TELEVISION .

GENERAL FEATURES OF THE
2N242 POWER TRANSISTOR—

e 10 watts max. collector dissipation

2 amps max. collector current

40 volts max. collector voltage

New welded hermetic seal

30 db minimum power gain (typically
35 db)

85° C storage temperature

100° C junction temperature

e Thermal drop—3° C per watt (typi-
cally 2° per watt)

Want more information? Use post card on last page.

ELECTRONICS .

Engineering Sample Offer

Sylvania will honor all bona fide requests
for engineering samples of this new power
transistor. Write on your company letter-
head indicating application, or call your
Sylvania representative.

Svivania ErreTric ProbucTs INnc.
1740 Broadway, New York 19, N. Y.
In Canada: Svivania Eleciric (Canada) Lid.
Shell Tower Bldg., Montreal

ATOMIC ENERGY

9
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INDUSTRY REPORT— Continved

company. It cannot be a rival
manufacturer.

» Depreciation—A firm may de-
duct depreciation or depletion al-
lowances on land or other property
it buys or improves for use in a
research project. It cannot deduct
the money it spends to acquire or
improve the property.

Not deductible as research and
experimentation is money spent for
yuality control testing or inspection
of materials or products; efficiency,
marketing or management surveys;
advertising or other promotional
expenditures.

B> Ways—Deductions may be taken
as a current expense for the tax
yvear when the money is actually
laid out, or as a deferred expense,
permitting the taxpayer to take the
deduction over a period of at least
five years, starting when the rve-
search results begin to yield in-
come. The regulation spells out
conditions under which a taxpayer
may elect these ulternatives.

Hot Tube Developed
For Military Use

Hard-glass device raises
heat barrier nearly 100
degrees, costs less

HiGH-temperature electron tubes,
able to withstand 300 C have been
produced under a manufacturing
methods contract with Air Material
Command, Wright-Patterson Air
Force Base, Ohio. Sylvania Elec-
tric has completed a pilot line for
the manufacture of type 6049, SD
1063A tubes under the contract.

The high-temperature, hard-glass
tube is used on devices, like mis-
siles, requiring high temperature
ratings.

» Cost—Production cost has been
reduced from $30 a tube to $7.50.
Based on joint services present re-
quirements of 100,000 tubes a
month, the cost reduction repre-
sents a minimum saving of about
$27 million a year, plus additional
savings because of the tube’s in-
creased life expectancy and greater
reliability.

10

Business Briefs

» Largest stock offering in U. S. financial history is
the way AT&T’s issue of 5,570,000 shares at $100
per share is described. The proceeds will be used
for expansion

» Transistor production rate of 2 million units a vear
by 1957 is scheduled by General Transistor Corp.,
which plans to offer 100,000 shares of common at $3
per share. Proceeds will be used for additional ma-
chinery and equipment, to repay bank loans and for
working capital

» Computer field growth prospects are reason behind
recent placing of $1.5 million in debentures by Elec-
tronic Associates. Proceeds will go for expansion

» Television tape recorder manufacturer, Ampex
Corp., which now has 100 of the units scheduled for
production in 1957, sold 100.000 shares of its common
at $33.50 per share for working capital

» Electronies manufacturer, Kay Lab, whose sales
are estimated to be 63 percent in electronic instru-
ments and 37 percent in industrial tv, plans the sale
of 336,300 shares of class A common, $1 par, at $2.50
per share. Proceeds will be added to working capital

» Loudspeaker plant expansion underway by Altec
Lansing in California will be financed by Altec Com-
panies’ sale of 100,000 shares at $13.50 per share

> Agreement to borrow $150 million from Prudential
Insurance Co. of America has been made by IBM.

The net profits for the company hit $31.8 million
in the first half of this year compared to $23.8 mil-
lion in the first six months of 1955

Electronics Patents Increase

Almost as many were issued
in first half of this year
as in all of 1955

EXPANDING research activity in the
electronics industry is evidenced by
the increasing number of patents
issued in the field. The Patent Office
issued 3,084 U. S. electronics pat-
ents in the first six months of 1956
as compared with 3,130 in all of
1955.

» Assignees—The government ob-
tained about 10 percent of the pat-
ents issued in 1955, 321 patents. Of

ELECTRONIC PATENTS PICTURE
OF 3,30 ISSUED IN 1955 BY
MAJOR ENDEAVOR OF ASSIGNEE

2%
RADIO, TV,
PHONO, APPL.

54%
UNSPECIFIED

8%
TELEPHONE,
TELEGRAPH
7%
ATOMIC

3%
39 PETROLEUM
BUSINESS MACHINES

(Continued on page 12)
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now. » » Mmagnetic shift registers from SPRAGUE

OPERATING
REGION

SHIFT PULSE AMPLITUDE
IN MILLIAMPERES

[} i t 1 1
0.5 1.0 1.5 20 25

SHIFT PULSE DURATION
AT Va AMPLITUDE-uSEC.

Now, from one reliable source, you
can geta complete series of magnetic
shift register assemblies . .. with read
and write provisions . . . terminal
wired and packaged to your special
needs. Plus complete ficld engincer-
ing scrvice for arriving at specifica-
tions and procuring registers that
meet them.

Sprague’s new registers are not
only suitable for counters in com-
puters and industrial controls, but
for a wide variety of logical functions
in “and”, “or”, and “not” circuits.

Five packages are standuard, with
others available if needed. The 712

diode
Type

series have mounting ears, that sim-
plify asscmbly of Jarge arrays ol bits
m a single rack or frame. Series 70Z
registers can be had in several ter-
minal designs for mounting on etched
wiring boards, or may be plugged
inta cach other for permanent sys-
tem fexibility. All 71Z units are
mounted in hermctically scaled,
corrosion-resistant metal cases with
glass-to-metal solder-seal terminals
for complete humidity resistance.
T'ype 70Z units are embedded in
resin for less demunding environ-
ments. Semi-conductor diodes may

be externally connected between ter-

Load Impedance (Minimum)

operating frequency 0-200 ke
shift pulse
Nominal Operating Current 300 ma
Voltage Drop Per Stage 6.5 volts
Duration (at half amplitude) 1.2 usec
Rise Time 0.3 usec
Fall Time 0.3 usec
Pcak Pulsc Power 2 watt
input pulse
Amplitude 10 ma
Duration 3 usec
parallel output pulse
Amplitude 15 volts
Ratio (Minimum) 10:1

1500 ohms

T-5 or equiv.

minals, or integrally packaged in
cach assembly.

All Sprague shift register cores are
subjected to rigid tests, assuring re-
liable operation in the final circuit
use. Finished assemblies are 1009
pulse performance tested Lo assure
conformity with engincering specifi-
cations. Specifications for a typical
200 ke shift register, are shown above.

Complete specifications for all
standard registers are in Engineering
Bulletins 550C and 551, available on
request to the Technical Literature
Section, Sprague Electric Co.,, 35
Marshall St., North Adams, Mass.

Fxport for the Americas  Sprague Electiic International Ltd., INorth Adams, Mass. CABLE: SPREXINT

ELECTRONICS — September, 1956

Want more information? Use post card on last page.
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INDUSTRY REPORT— Continuved

these, 150 went to the Navy, 80 to
AEC, 46 to Army, 22 to Defense.
10 to Air Force, 8 to Commerce,
2 to Interior and one each to Agri-
culture, R. F. C. and U. S. A.

» Fields—A total of 674 patents
wus issued to companies whose ma-
jor endeavor applied to phonograph,
radio, television and home appli-
ances, 264 were applicable to tele-
phone and telegraph equipment, 220
to atomic energy, 151 to aircraft
and guided missiles, 92 to petro-
leum and 72 to business machines.
The remainder, some 1,657, applied
to electronics generally.

» Firms — RCA received 262 pat-
ents in 1955. Other corporate as-
signees included: Bell Telephone
Laboratories, 170; GE, 118; West-
inghouse, 85; IT&T, 51; Bendix,
50; Raytheon, 44; Stromberg-Carl-
son, 32; IBM, 30; DuMont, 29;
Sperry Rand, 26; Collins, 24;
Philco, 23; Motorola, Sylvania and
Hughes, 22 each and Phillips Petro-
leum, 10.

> Abroad—Foreign patent break-
down showed 115 issued to British
organizations or individuals, 40 to
German, 33 to French, 21 to Swed-
ish, seven each to Swiss and Dutch,
four each to Belgium and Canadian,
two to Moroccan and one each to
Italian, Japanese, Australian, Czech
and Liechtenstein. Not included
were 70 patents issued to Hartford
National Bank and Trust, trustees
for a Netherlands company.

Transistor Sales
Quadruple In Year

MANUFACTURERS sold over one mil-
lion entertainment and nonenter-
tainment type transistors in June
and nearly 5 million units in the
first six months of 1956, according
to RETMA.

Total transistor sales in June
were reported to be 1,130,756 units
with a dollar value of $3,645,293.
Sales during the first half of 1956
totaled 4,758,603 units with a dollar
value of $13,728,111. The half-year
figure compares with a total of
1,260,827 units worth $4,741,958 in
the first six months of 1955.

12

RADAR surveying equipment and individual two-way radios appear as . . .

Electronics Boosts Army Efficiency

Battle helmet contains
radio while jeep radar
station speeds gun siting

AMERICAN artillery fire has won a
well-justified reputation for ac-
curacy. One reason is that guns are
surveyed into position.

This fact is not unknown to
enemy forces. U. S. Field Artillery
surveyors are prime targets for
enemy snipers.

» Jeep Radar—The job of survey-
ing in field guns may become a lot
less hazardous with a jeep-borne
radar set designed by the Signal
Corps IKEngineering Laboratories
and developed by Motorola. The
equipment measures 50-mile
stretches.

Measurements are made between
two jeep-borne stations. An auto-
matic computer determines the
time a signal requires for 10,000
round trips. Kach radar station
consists of a 25-ft collapsible an-
tenna mast and three carrying
cases—all weighing only 200 Ibs.
The station can be operated by one
soldier,

» Battle Hat —Two-way radio com-
munication for all combat soldiers
may be possible with a transistor-
ized f-m receiver-transmitter that
weighs only one 1b. The set is built
into a soldier’s helmet and operates
one-half day on its set of small
batteries.

Designed for short-range conver-
sations, its range can be increased

www.americanradiohistorv com

by an auxiliary antenna. At full
range, the transmitter can reach
receivers up to a mile away and re-
ceive powerful signals at greater
distances.

A Signal Corps development, the
radio set uses a thumb-sized micro-
phone. It is equipped to send an
acknowledging beep signal when
the soldier depresses a button on
the helmet.

Two-Way Radio Gets
Set For Expansion

Equipment manufacturers, mili-
tary and business users push
two-way radio communications

MoRILE radio business is continu-
ing to increase. Leasing of equip-
ment is gaining momentum, plant
expansion is in progress, users are
taking on more equipment and the
industry in general foresees sub-
stantial future growth for the field.

» Rental — Leasing of two-way
radio is on the upswing. GE was
recently awarded a large leasing
contract by the USAF Air Materiel
Command for commercial two-way
radio equipment. The lease, involv-
ing several million dollars worth of
fixed station units and mobile ra-
dios, covers ground communication
equipment to be used by Air Force
bases and installations in the U. S.
The company also recently signed a
leasing agreement with a major

(Continuved on page 14)
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% Made to your spedfications

% Any size, shape or coating
required

% Send us your drawing for
quotation

Write for your copy of
Bulletin GC-106 B

“ARNOLD MAGNETIC MATERIALS”’

32 pages of general data on all
Arnold products: cast and sin-
tered Alnico magnets; tape wound
cores; Silectron C and E cores;
bobbin cores; Mo-Permalloy pow-
der cores; iron powder cores; spe-
cial magnetic materials, etc.

ADDRESS DEPT. E-69

ELECTRONICS — Sentember, 1956

ANY requirements you have

The group of magnets illustrated above are indicative of the great scope
of Arnold production in this field. We can supply these permanent
magnets in any size or skape you may need; in weights ranging from a
few ounces to 75 pounds or more; and with die-cast or sand-cast alumi-
num jackets, Celastic covers, etc., as required. Complete assemblies may
ke supplied with Permendur, steel or aluminum bases, inserts and keepers
as specified—magnetized and stabilized as desired. ® Let us handle your
magnetron, traveling wave tube and wave guide permanent magnet
requirements, or any other magnetic material specification you may have.

WSW 59986 C

THE ARNOLD FENGINEERING (JOMPANY

SUBSIDIARY OF ALLEGHENY LUDLUM STEEL CORPORATION

A\:[‘L General Office & Plant: Marengo, lliinois
iy DISTRICT SALES OFFICES ... New York: 350 Fifth Ave.
NI os Angeles: 3450 Wilshire Bivd. Boston: 200 Berkeley St.
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INDUSTRY REPORT — Continued

truck rental firm involving several
thousand units.

Another company, Tele-Dynam-
ics, now has a total of more than
350 lease accounts for two-way
radio using approximately 2,000
mobile units and 50 fixed stations.
For some yeurs the Bell System has
leased two-way radio equipment
and estimates that it now has some
25,000 mobile units on lease, repre-

senting about 3 percent of the
market.
» Use—Railway and Air Express

is increasing its use of two-way
radio equipment. It now has 226
radio dispatched units of which 42
are used on depot tractors and 184
on street vehicles. The company
owns the tractor radio equipment
but leases the 184 street units.

With the equipment the firm has
reduced pickup and delivery time
by more than half. Tt plans to ex-
pand two-way radio use on its na-
tionwide fleet of 13,000 trucks and
tractors.

» Building—GE believes that in-
dustry sales of radio communica-
tions equipment will double in the
next five years. It plans to build a
new $4 million plant for the equip-
ment in Gainesville, Fla. The com-
pany points out that the radio com-
munications industry has grown 15
times in the past nine years.

» Statistics—FCC figures indicate
the rise in two-way radio business.
Number of transmitters authorized
in fiscal 1955 totaled 767,893 com-
pared to 652,794 for 1954. RETMA
estimates that 160,000 applications
for the service will be made in 1956
and 173,000 in 1957.

1
1

radio
equipment is used in the Pentagon for
interoffice and mobile communications

Desk-adapted Motorola two-way

14

TRANSLUCENT plastic radome for DEW-line (left) and over-the-horizon antenna
for White Alice (right) are latest additions as . . .

Continental Defense Pushes Ahead

Contracts covering DEW-line,
Sage and White Alice may
reach $3.5-billion mark

RECENT additions to the overall con-
tinental defense system indicate
electronics’ share in this effort.

» DEW-Line — Overall cost of
DEW-line is estimated at $400 mil-
lion. Estimates of electronics’ share
are not available for security rea-
sons. However, the costs of labor
and transportation required to erect
such a system in remote areas are
substantial.

Use of a new self-supporting
glass fiber radome of struts, trusses
and thin, flat panels reduces the
hazard of collapse of the present
rubber domes with attendant im-
mobilization of the antennas.

Developed at Bell Telephone Lub-
oratories, the dome can be erected
in 18 hours, the maximum period
for which weather in the Arctic
can be predicied.

> Sage—Overall cost of the Sage
project is estimated at from $1 to
$3 billion.

The recent $12-million produc-
tion contract for airborne data-
link radio units awarded GE by the
Air Force is a likely addition to
Sage.

The data-link system provides
fighter planes with intercept mes-
sages from a ground control
station. The unit converts the mes-
sage, which includes heading, alti

wwWw.americanradiohistorv com

tude and speed required to vector
fighter to target, for display on a
cockpit indicator.

Intercept information could also
feed plane’s autopilot or be trans-
mitted to guided missles.

» White Alice—The White Alice
project will ultimately span 3,300
miles and have stations at some 33
sites. Cost of the project is esti-
mated at $100 million.

The first section of this uhtf sys-
tem, which is to be used to improve
vital communications between the
Pacific Northwest, Alaska and the
DEW-line, is to go into operation
this October according to Western
Electric, prime contractor on the
Air Force project.

Community Antenna
Systems Keep Growing

Number of operations nears
500, nearly double the number
of two years ago

WITH an estimated half million
U. 8. families now receiving tv
programs through some 500 com-
munity antenna systems, the field
has become an important and ap-
parently permanent part of the tv
broadcasting picture. There were
less than 10 systems in 1950,
some 275 in 1954 and nearly 500

(Continued on page 16)
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revolutionary development
in vacuums........

SINCE 1650 A. D.

The Magdeburg Hemispheres Test was the first
demonstration of creating a vacuum. That was
in 1650 over 300 years ago . . . today
Kahle has demonstrated a revolutionary new
concept in vacvum . . . a valve-less rotary
Exhaust Machine.
This rapid-speed, rotary-in-line, automatic Ex-
haust Machine features a continuous all-metal
vacuum path from port through diffusion pump
. . completely eliminates the conventionai
slide valve . . . individual automatic leak de-
tector and shut-off valve on each port . . .
water cooled compression chucks are auto-
matically operated . . . automatic tipping
torch and automatic tubulation remover are
also employed.
Ultra-high vacuum is achieved with the unique
design and rugged construction of Kahle’s
automatic Exhaust Machine. Ideal for exhaust-
ing cathode ray tubes, transmitting tubes, re-
ceiving tubes, x-ray tubes, and all other high-
reliability types. .
The type Machine illustrated is one of a wide
selection of sizes and ranges available at Kahle.

Write today for valuable
File Folder containing
complete specifications
and information.

y: te

ENGINEERING COMPANY 1310 SEVENTH STREET

CONTINUOUS ALL-METAL
VACUUN PATH FROM PORT
THROUGH DIFFUSION PUMP

Rotery Exhaust Machine #2694

NORTH BERGEN, N. J.

DESIGNERS AND BUILDERS OF AUTOMATIC AND:  SEMI-AUTOMATIC EQUIPMENT FOR ALL INDUSTRIAL OPERATIONS
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operating or planned for operation
this year.

» Where—In Pennsvlvania moun-
tainous terrain makes regular tv re-
ception difficult over a large part
of the state. There are some 87
community antenna systems in the
state. Oregon has 44 systems; West
Virginia, 38; Washington, 33; Cali-
fornia and New York each, 28;
Texas, 25; Idaho, 25 and Kentucky,
21. Some 40 states and Alaska
have community tv systems in op-
eration.

» Makers —About a score of com-
panies specialize in community an-

tenna equipment. One firm that has
supplied equipment to many of the
existing systems owns five com-
munity syvstems directly.

» Future—FCC proposal to shift
all tv to uhf mayv have some eflect
on the future growth of community
tv if it helps to put uhf stations
into markets that would otherwise
utilize antenna systems. However,
community antenna system oper-
ators do not seem immediately con-
cerned and are continuing to ex-
pand. So far this year about 10
more systems have begun opera-
tions and at least that many more
are planned.

Printer Ties Computer Speed

Scans face of special cathode-
ray tube; honeycomb computer
memory is also introduced

ELECTRONIC digital computers often
out-distance mechanical devices
used to print out their results. See
p 142, this issue.

> All-Electronic—Special cathode-
ray tubes have been developed that
spell out alphabetic and numerical
information as fast as the computer
can produce it. However, photo-
graphic processes have been used
to obtain a permanent image; this
introduces some delay. A possible
answer is combining such a special
crt with an electrostatic dry-print-
ing process.
Experimental

production model

Laboratory model of Horizons, Inc. high-
speed eleclrostatic printer. Eye of printer
that scans crt face is at lower left, Web
of newsprint passes through slanted sur-
tace at the upper right

16

of a continuous electrostatic printer
developed for General Dynamics by
Horizons, Inc. of Cleveland handles
4,000 to 5,000 characters a second.
Development is underwuyv to extend
this to 10,000.

> How It Works—The machine
displays on the face of a Charac-
tron c¢rt data received as electrical
impulses. A modified Xerographic
printing process produces a perma-
nent image. Common newsprint is
web fed through the muchine to ve-
ceive the image.

The Charactron is a product of
General Dynamies’ Convair division
while Xerography was developed by
Haloid of Rochester, New York.

Applications of high-speed elec-
tronie printing systems may include

Reading and writing storage tube using

glass honeycomb memory. Television
screen in background shows magnified
portion of storage mesh that provides
250,000 cells a sq in.

www-americanradiohistorv com

reading out answers from engi-
neering and scientific computers,
automatic customer billing, prep-
aration of inventories, payroll and
production-control information and
magazine subseription fulfillment.

» Memory—Another problem in
computer design is the memory.
Size of the memory often proves a
bar to computer installation. One
solution proposed by GE is a onue-
sq-in. honeycomb consisting of a
sheet of glass in which holes have
heen etched and filled with metal.

The memory is part of a storage-
tube system in which a reading
electron beam picks up charges
stored in the metal dots. Holes
spaced 500 to the inch provide 250,-
000 cells a square inch. Each cell
will recognize ten levels of charge
intensity as established by the writ-
ing gun. Applications for the men-
ory also include television cameras
and scan converters for radar sys-
tems.

UHF Continues
In Limelight

All-uhf tv channels proposal
pushed by congressional and
business spokesmen

FEDERAL Communications Commis-
sion proposal for a long-range shift
of all or part of U. S. tv stations to
uhf and the immediate beginning
of selective deintermixture, seems
to be gaining support. The Senate
Conmmittee on Interstate and For-
eign Commerce approved the plan
although three members of the
Committee have filed dissenting
views. The Committee urged the
FCC to move as rapidly as possible
to accomplish its program and said
selective deintermixture should be
effected as broadly and rapidly as
possible.

» Report—The FCC released fig-
ures on the 1955 financial picture
of uht stations. They show that
103 vhf stations had total broadeast
revenues of $28.5 million in 1955.
This compares to $25.4 million in

(Continued on page 18)
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is a compact and inexpensive secondary standard of
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beats from the mixer for frequency calibration or to
amplify the accurately known multivibrator square
waves for time calibration.

Calibration points for oscillators and receivers can be located
without need for additional equipment (other than headphones).
By calibrating against WWYV, accuracy can be made much greater
than required in most applications.

General-purpose frequency measurements, including standard-
ization of TV transmitters to 1000 Mc, may be accomplished by
feeding an interpolating oscillator frequency into the Calibrator’s
mixer along with the unknown frequency.

For calibrating CRO time axes, the Type 1213-P1 Differentiator
provides timing pulses at intervals of 0.1, 1.0, 10.0 and 100 usec,
at the accuracy of the crystal-oscillator frequency.

In its video position, this instrument serves as an accurate timer
for pulse applications.

GENERAL RADIO Company

275 Massachusetts Avenue, Cambridge 39, Massachusetts, US.A. \

90 West Street NEW YORK 6 » 8055 13th St., Silver Spring, Md. WASHINGTON, D. C.

1150 York Road, Abington, Pa. PHILADELPHIA
920 S. Michigan Ave. CHICAGO 5 » 1000 N. Seward St. LOS ANGELES 38

waww americanradiohistary com

SPECIFICATIONS

OUTPUT FREQUENCIES: 10 kc, 100 ke, 1 Mc and 10 Mc;
harmonics usable to 10 Mc, 100 Mc, 500 Mc and
1000 Mc respectively.

NARROW-RANGE FREQUENCY ADJUSTMENT:
variation (25 cycles at 10 Mc).

TOUCH-BUTTON FREQUENCY DEVIATOR: introduces a
momentary 1.8 ppm frequency decrease for establish-
ing “sense” in indications near zero-beat.

OUTPUT AMPLITUDES: 10v peak-to-peak on 10-Mc output
from pulse amplifier; 30v p-to-p at lower frequencies.

OUTPUT IMPEDANCES: 300 from video cathode follower;
capacitively coupled r-f output from crystal-diode
harmonic generator.

STABILITY: 1 ppm/°C after one hour warm-up with Type
1201-A Regulated Power Supply.

SENSITIVITY: usable beat notes produced with 50-my
signal input to mixer.

Type 1213-C Unit Time/Frequency Calibrator, supplied with

2.5 ppm

Type 1213-P1 Differentiator.........c.ceveen. .. $135
Type 1201-A Unit Regulated Power Supply............. $ 80
Type 480-P4U3 Relay Rack Panel, for mounting both Calibrator

and Power Supply....ovvinviiriinieninanan, 510

WE SELL DIRECT
Prices are net, FOB Cambridge
or West Concord, Mass.
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UHF TV STATION FINANCIAL PICTURE

s ]

[ EXPENSES i
| REVENUE

i - |

MILLIONS OF DOLLARS

SR 5 .

1955
(103 STATIONS)

' 1954
| (125 STATIONS)

1954 for 125 uhf stations.

Despite the gain in revenue, the
103 stations had a loss of $4.5 mil-
lion in 1955 although the loss was
down substantially from the $10
million loss for 125 stations in 1954.

» Time ~According to W. R. G.
Baker, RETMA president and GE
v-p, the average life of a tv set is
seven years. He said that we are
now entering a period of mass-re-
placement purchases of tv receivers.
An early decision by the FCC to
move tv to the uhf channels will
insure that sets purchased will be
capable of receiving uhf programs,
he said.

Baker also urged that station op-
erators should have the right to
transmit simultaneously on both
vhf and uhf channels during the
proposed transition and should be
permitted quick amortization of
transmitters.

Military Electronics

» Military spending for this fiscal year is going up,
says Defense Secretary Wilson. He plans to ask
Congress for more money next year. Estimated
defense spending for this year is $36 billion

B Fast tax amortization certificates that allow new
defense plants to be depreciated within five years
instead of 25 were awarded to 7 electronics firms in
July. Amount certified totaled $18.1 million com-
pared to $4.4 million in June. Biggest certificate
covering $7.5 million went to IBM

» Government contracts awarded to Canada’s elec-
tronics industry by the Canadian Department of
Defence during May totaled $244,000 compared to
$6.6 million in April

» Directive, issued by Defense Secretary Wilson, to
improve reliability of new electronic equipment, calls
for adequate design development and testing prior to
equipment release for production as well as for
adequate pilot production. The new procedure will
not become a part of military contracts, but it is
assumed that compliance with the directive is a
requisite for approval of equipment

» Transistorized timing signal generators and other
electronic timing equipment totaling over $500,000 is
being built on a crash basis for Patrick Air Force
Base by Electronic Engineering

» Contracts for military airborne radar and indicat-
ing systems and development of new diffused
transistors are included in $7 million in new business
announced by Texas Instruments

Government Examines Test Equipment Field

Survey of business shows its
importance to military equip-
ment maintenance and operation

SURVEY of the electronic test equip-
ment field by the Department of
Commerce will aid military plan-
ners in helping improve the quality
of instruments being procured and
strengthening the defense posture
of the industry.

» Volume—The study shows that
there are some 262 manufacturers
of electronic test instruments in
the U. S. For 81 of these manufac-
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TEST EQUIPMENT SALES TREND
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turers, the production of general-
purpose electronic test instruments
comprises more than half of the
firms’ total activity. These com-
panies account for nearly 60 per-
cent of the $157 million annual vol-
ume of the industry.

For 101 of the companies, test
gear accounted for less than half of
the firm’s activity although other
products made were closely related.
These 101 companies accounted for
$41 million, 26 percent of total
sales,

For the remaining 80 companies,

(Continved on page 20)
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VOLTAGE REGULATOR TUBES

0A2 150 volts, 5-30 ma.
0B2-0BZWA 108 volts, 5-30 ma-
RADIATION COUNTER TUBES CK5787WA 98 volts, 1-25 ma.
CK1020 [hin wall beta, gamma counter, 900 volt gxgﬁ;\m 123 vollts, 1-25 ma.
CKI021 Thin wall beia, gamma counter, 00valt 48 volts, 5-25 ma,
CK1026 Halogen quenched, gamma counter, 930 volt 2 | © L .
CK1049 Halogen quenched beta, gamma counter, 28§ P8
500 vl bei
O1tier counter types can he made to your order. § ¥ '_

t

CK 5783 WA

B RAYTHEON I
= CR-5651WA

MADE IN U.SA

Filled

I U B E s JREFERENCE TUBES

PERFORMANCE TESTED and b 5651 CK5651WA 85 volts, 15-3.5 ma.
backed by over THIRTY YEARS B CK5783WA 85 volts, 1.5-3.5 ma.
OF EXPERIENCE in the manu- : s CK5783WB 85 volts, 1.5-3.5 ma.
facture of gas tubes CK6213 130 volts, 1-2.5ma.

COLD CATHODE
RECTIFIER TUBES

% CORONA VOLTAGE
 REGULATOR TUBES

.

CK1042 2800 volt inverse, 8ma.d-é._ 2 CK5962 700 volts, 2-55 pa
CK5517 2800 voltinverse, 12 ma.dg; ; Iy ~ . ‘CKB437 (CK1037) 700 volts, 5-100 na
CK6174 2800 volt inverse, 3m f . i, R . CK1038 900 volts, 5-100 pa

CK61'4'3:'8 (CK1039) 1200 volts, 5-100 ua

500 to 3000 volt ratings’
available on special order.

These tubes
are but a few of
the many types
available. All are
stable, rugged,
reliable — worthy
of your complete
confidence.

SPECIAL NOTICE

Raytheon has greatly enlarged production ca-
pacity for gas filled tubes — to meet the heavy
demand for tubes of Raytheon quality.

For fast, dependable delivery as well as per-
formance, specify Raytheon.

All except Radiation Counter
Tubes shown actual size.

mig. co.

SPECIAL TUBE D1VI SION b NEWION. WASS.: 55 Chapel St «  Blgelow 47500

NEW YORK: 589 Fifth Ave. . PLaza 9-3900
RELIABLE MINIATURE AND SUBMINIATURE TUBES - VOLTAGE REFERENCE TUBES CHICAGD: 9501 Grand Ave., Franklin ParksTUxedo 9-5400

VOLTAGE REGULATOR TUBES -  PENCIL TUBES . NUCLEONIC TUBES LOS ANEELES: 622 S. La Brea Ave. « WEbster 8.2851

VISIT RAYTHEON BOOTH NOS. 35, 36, 37, NATIONAL ELECTRONICS CONFERENCE, CHICAGO
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TEST EQUIPMENT BUSINESS
ANNUAL SALES BY COMPANY SIZE
i
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test equipment production repre-
sented less than half of total activ-
ity. Other products of a different
nature were the main business.
These firms accounted for only 16
percent of the total test instrument
dollar volume.

» Size—Companies with over 500
employees accounted for 20 percent
of the $157 million annual volume
of the field. Those with 150 to 500
workers accounted for 26 percent;
50 to 150 emplovees, 27 percent; 15
to 50 employvees, 19 percent and
those firms with under 15 em-
ployees accounted for 8 percent of
total volume. The largest producer
has less than 1,000 employvees and
receives less than ten percent of
the total orders for the equipment.
Fifty-one companies or 20 percent
employ 9,000 workers or 75 percent
of the total work force and produce
$115 million each vear or about 75
percent of total annual dollar vol-
ume.

» Equipment—The survey esti-
mates that 36 firms produce volt-
age and current measuring instru-
ments, 46 make frequency and time
interval measuring instruments, 39
build impedance and standing-
wave-ratio measuring instruments,
31 manufacture power and electro-
magnetic field measuring instru-
ments, 45 make waveform measur-
ing and analyzing instruments, 75
make signal generating instru-
ments, 38 produce active network
type instruments for test and meas-

20

uring purposes and 44 companies
build passive network type instru-
ments for test and measurement
purposes. Two of the three largest
producers make equipment of every
basic type.

» Military- -The average military
production since 1951 has been
about $21 million a year. I'or the
last three vears through 1955 the
average has been $12.5 million a
year. Present requirements for
military general-purpose electronic
test instruments are less than 10
percent of the total volume.
During the entire period from
1951 through early 1956 larvest
military production has been con-

centrated on  signal-generating
equipment with a total volume of
$43.8 million. Frequeney and time
interval measuring instruments
ranked next with a total of $31.2
million, followed by waveform
measuring and analyzing instru-
ments with $15 million and imped-
ance and electromagnetic field
measuring instruments with 3$10.6
million,

Companies with over 500 em-
ployees accounted for only 5 per-
cent of total military production
volume in the period from 1951 to
early 1956. Those with 150 to 500
emplovees for 30 percent; 50 to
150, 21 percent; 15 to 50, 35 per-
cent and under 15, 9 percent.
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TAIL OF B-52 is loaded with electronics as . . .

H-Bomb Carrier Gets Stinger

Defense system using radar
and computer to control
guns goes into production

ATTACK vulnerability on the B-52
intercontinental bomber has been
determined to exist primarily at the
tail.

» Contract—To provide a defense
against possible attack at this point,
a $200-million contract for the pro-
duction of a new fire control system
was awarded Arma division of
American-Bosch-Arma by the Air
Force. Of this, 40 percent is sub-
contracted to other manufacturers
while 20 to 25 percent is subcon-

tracted for small parts.

» System — Radars are used to
search, acquire and track the tar-
get. Tracking information is fed to
the computer which generates the
gun lead angle.

Provisions are made to track a
target while still searching for
others. An optical sight enables the
gunner to control the guns manu-
ally. No provisions have been made
for iff equipment.

The top blister shown in the pho-
tograph is the optical portion while
the center contains the search
equipment and the bottom the

tracking equipment.
(Continued on page 22)
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How to Design
for Isolation during
Sustained Acceleration

It is becoming increasingly impor-
tant that vibration isolators continue
to provide isolation during sustained
acceleration. This is a requirement in
some classes of guided missiles 1f the
force-deflection characteristic of the
isolator is lincar, it is ecasy to calculate
the required deflection by multiplying
the static deflection of the isolator
under the deadweight load by the sus-
tained acceleration expressed as a
dimensionless multiple of the gravita-
tional acceleration. Unless it has clear-
ances at least equal to this calculated
deflection, the isolator bottoms during
the sustained acceleration, and pro-
vides no vibration isolation. One way
to alleviate this effect is to use an iso-
lator having non-linear force-deflection

i
|

[{ E—

2t — , _

FORCE (F
THICKNESS X INITIAL STIFFNESS (iK

RATIO

aatio DEFLECTION
THICKNESS (/1

characteristics. as shown by this di-
mensionless curve and defined by the

cquation
= 1 — _.l:
N tan [13.37 <f(,2/z>]

where & i1s the deflection of the 1s0-
Jator under the sustained acceleration
x,. is the natural frequency under
normal deadweight load, and /i 1is
the “effective thickness” of the load-
carrying spring. When sustained ac-
celeration increases the static force on
the 1solator. deflection increases, but
less than if the stiffness of the isolator
were linear. This increase in deflection
is accompanied by an increase in stiff-
ness: r.c.. by an increase in the slope
of the force-deflection curve. The ef-
fective natural frequency is thus in-
crcased because there is no increase in
mass. and the transmissibility increases.

To simplify the evaluation of
changes in transmissibility, we have
prepared a nomograph and set of
curves for graphic solution of this
problem. Write for your free copy
of these useful design data — Bulletin
THO-5 — to BARRY CONTROLS
{ncorporated, 707 Pleasant St., Water-
town 72, Mass
From “‘Natural Frequency of a Nonlinear Sys-

et Subjected to a Nonmassive Load”, Trans
actions ASME, January, 1954
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PROVED...

protection under high-g

USTAINED AGGELERATION

N A 1| CLASSIFIED?

j

6g
VERTICAL

Photo courtesy
The Liquidometer
Corporation

bg
VERTICAL

= "“Only All-Angl Barry Mounts
. gave effeclive isolation...”

One of the newest and hottest fighter aircraft now flying gives
its clectronic equipment such a terrific slam, when afterburners are turned
on or off, that sustained accelcrations bottom out MIL-spec mounts — mak-
ing vibration protection nil.

But in this same aircraft, All-Angl Barry Mounts protect the power
units of Liquidometer’s four fuel-gaging systems, maintaining vibration isola-
tion under sustained accclerations up to 6g vertical and 5g horizontal.

The pilot’s life — and the success of his mission — literally
depend on the trueness of his fuel-gage readings! And these
readings depend on the protected reliability of the vacuum tubes
and circuitry in the power units.

. All-Angl Barry Mounts give as-
sured protection of reliability. Write
for Data Sheet 956-01 giving details.
For specific recommendations, call your
Barry Sales Representative,

¢ In any mounting position

o Through every attitude
of aircraft or missile

o Under sustained high-g
acceleration , . .

Barry's new Western Division, in Burbank, California, -
offers fast, on-the-spot design and prototype

service, and production of special systems.

BARRY

(2R ( JRJwOUNT]

CONTROLS

INCORPORATED

SALES REPRESENTATIVES
IN ALL PRINCIPAL CITIES

707 PLEASANT STREET, WATERTOWN 72, MASSACHUSETTS

Want more information? Use post card on last page. 21
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High-Frequency
Heating Grows

HIGH-FREQUENCY HEATING EQUIPMENT
® 20

-
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FACTORY SHIPMENTS IN MILLIONS OF DOLLAI
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Factory sales double as
more industrial applications
are found

VOLUME of induction and dielectric
heating apparatus has more than
doubled in the past eight vears and
is now approaching an annual vol-
ume of nearly $17 million. Both
types of equipment have grown sub-
stantially although induction dollar
volume has moved faster and far-
ther than dielectric.

» Leader — Induction heating ap-
paratus accounted for about 70
percent of total high-frequency
heating volume. Factory sales rose
from $7.6 million in 1947 to $14.7
million in 1954.

During the same period factory
sales of dielectric heating appara-
tus increased from $2.4 million to
$3.6 million. But in the past two
vears dielectric sales have risen
more sharply due to increased use
in thermosetting plastic production.
(ELECTRONICS, p 16, April, 1956.)
For individual companies, sealing
unit sales for 1955 ranged from
$50,000 to $1.2 million representing
for some companies a ten-fold in-
crease within the past five years.

» Use—DBehind the big rise in sales
of induction heating equipment are
the substantial savings the equip-
ment affords in metalworking. For
example, a nut-forming company
recently installed an induction heat-
ing unit and stepped up capacity
50 percent,

22

FCC Actions

b Arranged with CAA for FCC field engineers to
make joint flights for purpose of checking interfer-
ence to aviation radio communications

» Authorized State of Ohio to install first private
microwave tv in police developmental service. Sys-
tem will transmit automobile registration data from
licensing bureau to highway patrol headquarters

» Shifted an educational reservation from vhf to uhf.
This first instance of such a move is predicated on
lack of evidence that channel would bhe used by

educational interests in the foreseeable future

» Amended tv rules to permit channel assignments
on basis of coverage and spacing measured from

transmitter (rather than from post office).

Mileage

separation between transmitters is not reduced

» Added subpart to rules governing restricted radia-
tion devices to cover permissible radiation from

community antenna systems.

It is a compromise be-

tween FCC April 1954 proposal and comments

» Permitied international fixed stations to send QTT
and abbreviations for operating company and mes-
sage-center city in Morse-code, omitting call signs

» Modified landing point of previously authorized
AT&T twin deep-sea cables between Hawaii and
U. 8. from Point Reves to Point Arena, California

» Leaked (via Commissioner Hyde's speech to As-
sociated Police Communications Officers) impression
that action might be forthcoming on two-year-old
channel-splitting docket. Police radio men have nof

favored splitting

Industry Eyes Retirement Plans

Manufacturers liberalize pen-
sion plans as fringe benefits
become more important

COMPANIES in the electronics in-
dustry are liberalizing employee re-
tirement plans. This is indicated
by the Bankers Trust Company’s
latest study of employee retirement
plans of industrial employers, for
the period of 1953 through 1955.
Emplovees covered by the plans of
the study total approximately four
million, about a third of all indus-
trial employees currently covered
by pension plans.

» Growth—GE has now paid out
$150 million in pensions to em-
plovees. Monthly pension payments
under the firm’s present pension
plan average $102 for employees
who retired during the first four
months of 1956, Over 33,600 em-
ployees have retired under GE pen-
sion plans. Of them, some 16,500
are on the active pension rolls at
present.

Consolidated Electrodynamies,
which started a profit-sharing re-
tirement plan some three years ago,
now has a trust worth $1.6 million.

Some 800 eligible employees re-
(Continued on page 24)
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5L-n442 tubes in cuartity productron by General Llectric

are assembled by a-f drazing in a hydrogen atmasphere.

The tubes are evacumted lLv rotiry exhaust machine;
afterwards, their rnetad stems are pinched off and sealed.

GL-6442 triodes are incividually tested [or their elzetrical c-aracteristics, in
crder to assure iLbe lependability and fall-rating s2rfc rmance at all times.

Quantity production of General Electric’s GL-6442 makes
this 4000-mc tube available for immediate large-scale use!

GL-6442s are being manulactured and shipped in
volume by General Electric. Consequently, design en-
gineers can specify this small, rugged lighthouse triode
for immediate quantitv application in microwave air-
borne equipment for planes and guided missiles.

Less than 23¢” high and 2g” in diameter, the
GL-6442 puts out 2 kw of useful peak power at 3500
me, as a Class C plate-pulsed oscillator. The tube’s r-{
Class C output at 2500 mc is 114 to 2 watts.

Dependable and long-lived! The GL-6442 will per-

form steadily at maximum ratings and still give full

warranted tube life. Heat-resistant . . . with safe CCS
operation up to 175 C seal temperature! Shock-resistant
. tested up to 400 G!

Advanced metal-ceramic construction; ultra-modern
co-planar design! Newest and best u-h-f triode for CW
and pulsed power applications that put a premium on
compaciness, sturdiness, and the abilitv to withstand
high operating temperatures.

Ask . . . now ... for complete GL-6412 ratings and
characteristics! General Electric Company, Electronic
Components Division, Schenectady 5, N. Y.

Progress Is Ovr Most Important Prodvct

GENERAL

ELECTRIC

162-1B5

waany americanradichistorvy coom



INDUSTRY REPORT— Continved

ceived a total of $211,095 represent-
ing 12 percent of the firms profits
before taxes in 1955.

Sylvania has 17,650 employee
members in its retirement and sav-
ings plan, under which the firm
contributed $2.9 million and em-
ployees $2.1 million last vear. Pay-
ments by the company in 1955 to
those who left the company as well
as to beneficiaries and pensioners
amounted to $1.3 million.

American Bosch Arma costs were
$1.6 million for two pension plans
in 1955 compared to $843,955 in
1954.

Zenith provided $2.9 million for
its profit-sharing retirement plans
in 1955 and Burroughs made pay-
ments of $2.8 million. Texas In-
struments paid $341.560 to its pen-
sion trust in 1955 compared to
2336,607 in 1954,

» Trends—The Bankers Trust
study shows that companies have
moved in the direction of covering
all employees, regardless of posi-
tion, with pension plans. Some 90
percent of the companies surveyed
had full coverage.

A trend toward more liberal
eligibility requirements for mem-
bership in conventional or nonunion
plans was also shown. However,
over 50 percent of the 239 plans
studied have minimum conditions
which an emplovee must meet to
qualify for a pension.

» Retirement—Age 65 continues to
be the normal retirement age for
men. Only 3 percent of the plans
have a retirement age higher
than 65.

The retirement age for women
is the same as for men in 95 per-
cent of the plans. Provisions for
earlier retirement either at the
employees election or with the com-
panies consent are included in 92
percent of the plans surveyed but
only 46 percent permit retirement
in case of disability. About 3% per-
cent of the plans allowed early re-
tirement only with the company’s
consent,

Vesting or the right to leave an
emplover without forfeiting ac-
crued pension is provided in some
form in about 74 percent of the
plans.
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NEW magnetic core material is rolled, left, and molded to shape as . . .

New Materials Perk Up Magnets

Military pushes magnetic
developments as electron-
ics consumption grows

WITHIN past months, two new mag-
niet materials have been announced
by the military. Purified manga-
nese-bismuth, developed by West-
inghouse for the Air Research and
Development Command, is expected
to yield permanent magnets with
high resistance to demagnetization.
(ELECTRONICS, p 7, July 1956).

Ilakenol has been developed at
Naval Ordnance Laboratory as a
magnetic core material for elec-
tronic filter and communications
svstems. It is composed of iron,
silicon and aluminum, has a high
petrmeability and low eddy-current
loss coefticients. Use of the mnew
material may save many tons of
nickel annually.

» Industry-—About 175 million
magnets were produced last year
and the electronies industry used
50 to 75 percent. Over 40 million
magnets were used in home radio
and tv sets alone. One magnet
maker foresees an annual produc-
tion of 250 million magnets by
1960.

» Nickel—Use of nickel in mag-
nets had climbed from 1.2 million
pounds in 1951 to an estimated 2
million pounds last year, represent-
ing about 25 percent of all the
nickel used in electronics.

» Cobalt—About 28 percent of
total U. S. consumption of cobalt is

used in magnets, according to Bat-
telle Institute. World cobalt pro-
duction was a record 14,000 short
tons in 1955, up from 8,000 tons in
1950. Currently, about 55 percent
of the cobalt consumed in the U. S.
is produced in North America.

» Cores—Over 200 million mag-
netic cores are used by the elec-
tronics industry annually. A ferro-
magnetic plastic has been developed
that is available in flexible rod and
flexible tape as well as rigid cores.

Manufacturers Push
TV Sales to Hotels

Market still holds potential
for volume sales as new hotels
and motels wire for video

ALTHOUGH most leading hotels and
motels have tv sets available either
as standard equipment in each
guest room, in public rooms or as
an additional service provided upon
request, tv manufacturers are in-
tensifying sales efforts in the field.

Two manufacturers have recently
completed 1,000-set sales to estab-
lished hotels. Another set maker is
getting ready to supply nearly 500
color tv sets to a new hotel now
under construction. The hotel has
already been wired for direct tv
reception as well as for closed-cir-
cuit tv within the hotel itself. Al-

(Continved on page 26)
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take a good close look...

Every

HAMMARLUND
MAPC

looks the same

Here’s an extra, at no extra cost—

Every Hammarlund MAPC capacitor looks
the same and has the same fine electrical and
mechanical characteristics. It’s this high
degree of uniformity that makes Hammar-
lund variable capacitors always YOUR
BEST BUY!

Standard screwdriver Vibration-proof split-bushing
SP E c 1F1 c ATI o NS or wrench adjustment. lock type shaft.
Rotor and stator assemblies fabricated of brass parts, jig solder as- CAPACITY DIMENSION
sembled and nickel-plated. Bearings spun securely in base to fill hex CODE Max e PLATES g
depression, insuring positive locking of bearing in base. Positive elec- - y
trical contact attained using nickel-plated, heat-treated beryllium-copper MAPC-15 15. 23 6 17/64
contact spring. Bearing reamed to fit rotor and to obtain anti-gall char- MAPC-25 25. 2.6 10 3/8
acteristics with dissimilar metals. Mounting insulated from rotor and MAPC-35 3s, 2.9 14 15/32
stator. Air gap .0135 nominal. Tested at 600 V. R.M.S. 60 cycle. Straight MAPC-50 50. 3.2 19 37/64
line capacity. Shafts for screwdriver_oa' wrench adjustmgnt and screw- MAPC.75 75. 3.9 29 53/64
driver adjustment for lock-type capacitors. Units also available with ex- MAPC-100 100. 4.5 g 1-5/64

tended shaft for knob adjustment or coupling.

Write for Bulletin E-956

R AMMARBLYND

HAMMARLUND MANUFACTURING COMPANY, INC.,
460 West 34th Street, New York 1, N.Y.

Established 1910 International Division: 13 East 40th Street, New York 16, N.Y.
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most 100 miles of wiring have been
used including 14 miles of coaxial
cable.

Much new hotel or motel con-
struction is now providing con-
cealed cable conduits with outlets
in all public and guest rooms for
the eventual installation of tv. Re-
ceiver manufacturers see a big sales
potential not only in older estab-
lished hotels and in new units
under construction but also in the
hotel tv replacement market for
both monochrome and color tele-
vision receivers.

» Market—There are approxi-
mately 52,000 motels with 885,00t
units, and about 15,000 hotels with
some 1.5 million rooms. Together
they add up to a market potential
of almost 2.4 million sets. About 25
percent of the market has been
sold, an increase of about 15 per-
cent since 1951. In New York City
only about 25 of its hotels are 100-
percent tv equipped.

» Sales—Many set manufacturers
have handled hotel and motel tv
sales and installation through com-
panies that specialize in the busi-
ness.

These companies may sell the
equipment outright, providing spe-
cialized installation, or may make
lease arrangements in which they
install, service and maintain the
equipment, In all there are about
ten hotel tv firms, each handling an

individual manufacturer’s receiv-
ers.
» Programs—A new corporation

has been formed to make each hotel
equipped with tv its own closed-
circuit tv station. Through vidicon
equipment in each hotel, Hotel TV
Broadcasting Corp. will bring a
specialized program service to each
hotel on a regularly scheduled
basis.

The company’s plans call for ex-
pansion of hotel tv program serv-
ice to at least 25 additional U. S.
cities in the next two years, with a
minimum of 50,000 hotel rooms to
be included in the system. Initial
installations in New York will be
in two hotels, each with over 1,000
rooms. The service is scheduled to
start in New York City during
September.
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TV Takes To Whirly Birds

TV pictures have been transmitted from this helicopter at altitudes between 500 and
2,500 ft to a receiving location 50 miles distant. The tests were conducted at 894 mec.
Developed at Philco, the new system may be used by the Navy for control of
amphibious landings. The firm has also developed an airborne tv system for use
in Air Force jet aircraft reconnaissance. The new Navy tv system includes an f-m
transmitter of 100 watts erp, image orthicon camera, coder and high-gain antenna
which is dropped aiter the helicopter is airborne

X-ray Business Holds Growth

Industrial volume shows five-
fold growth since 1947. Med-
ical and dental sales lag

ANNUAL sales of x-ray equipment
to industry for nondestructive test-
ing and inspection have grown at
a faster rate than sales to any other
x-ray market, and are mnow ap-
proaching $4 million a year. In
1947 factory shipments totalled ap-
proximately $700,000. During the
same period factory sales of medi-
cal x-ray units declined some $6
million to a current volume of
about $21 million. Dental x-ray
units have maintained a yearly vol-

X-RAY EQUIPMENT AND TUBES
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ume of about $2 million since 1947.

P Parts—With the increasing num-
ber of x-ray units of all types in
use in the U. S., the parts and tube
business for the equipment has
egrown. Tube sales volume includ-
ing rectifiers has risen steadily and
now accounts for about $10 million
annually. Other parts such as
transformers and diffraction equip-
ment account for about $7 million.

Financial Roundup

Net profits for the first
six months of 1956 show
up better for many firms

ALTHOUGH many companies in the
electronics field have enjoyed
greater net profits during the first
half of 1956 than in the comparable
1955 period, surveys indicate that
for the industry in general, net
profits are down substantially from
last year’s first six months.

This is indicated in the First Na-
tional City Bank of New York re-
port on the net income of 25 firms
in the radio tv electrical equipment
field. The report shows that net

profits in 1956 for the 25 companies
(Continued on page 28)
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PERKIN...THE LEADER

PERRKIN
DC POWER SUPPLIES

2-36 VOLTS @ 15 AMPS SPECIFICATIONS

PERKIN SALES OFFICES:

New York area Minneapolis

N.J.—MAkt 3-1454 M| 4-7884
Philadelphia Seattle

BR 5-2600 MO 4895
Chicago Aibuguerque

DI 85885 5-9632
St. Lous Atlanta

PA 5-7701 EL 3020
Kansas City, Mo. Miami

VA 15330 MO 5-1563
Dallas Charlotte

FO 88306 ED 2-7356
Denver Winston-Salem

MA 3-0343 -0750
San Francisco area Boston

(Palo Alto) M| 8-0756

DAvnpt 5-6133 Canada
Los Angeles Agincourt,
P‘{:Ybbashm Ontario

ittsbu-g -R-:

WA 1-2959 493-R-2
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Regulation:

AC Input:

Ripple:

5-32 Volt Range: +-149%
2-5 Volt and 32-36 Volt Range: +2%

105-125 Volts, (for 2-32 V.DC), 110-125
V, (for 32-36 V.DC), 1 phase, 60 cps
(8 amps)

1% rms max. (@ 36 volts and full load.
Increases t02% @ 2 volts and full load).

Remote Sensing ¢ Vernier Control

0-32 VOLTS @ 25 AMPS SPECIFICATIONS

Regulation:

AC Input:
Ripple:

+1% @ 28 Volts {Regulation increases
to 2% over range of 24-32 volts; does
not exceed 2 volts over 4-24 volt range.
Not stabilized for AC line changes.)

115 Volts, 1 phase, 60 cps (12 amps).

1% rms (@ 32 volts and full load -~2%
rms max. @ any voltage above 4 volts).

5-40 VOLTS @ 30 AMPS SPECIFICATIONS

Regulation:
AC Input:

£

MR1040-30A

24-32 VOLTS

Regulation:
AC Input:

Model
28-30 WXM

24-32 VOLTS

Regulation:
AC Input:

Model Ripple:
MR2432-100XA

LEADER IN TUBELESS MAGNETIC AMPLIFIER

+1% (over entire 5-40 volt range)
100-130 Volts, 1 phase, 60 cps
1% rms

@ 30 AMPS  SPECIFICATIONS

+14%

100-125 Volts, 1 phase, 60 cps (20 amps).
(Unit rated for DC output of 28 volts
+10% for 95-130 volt input.)

@ 100 AMPS SPECIFICATIONS

+14%

208, 230 or 460 Volts, +~10%, 3 phase,
60 cps (14, 12 and 6 amps respectively).
230 volt input will be supplied unless
otherwise specified.

1% rms

REGULATION

PERKIM ENGINEERING CORPORATION

Want more information? Use post card on last page.




INDUSTRY REPORT— Continued

was $150.4 million compared to
$184.8 million for the first half of
1955, a decline of 19 percent. For
the second quarter alone, the net
profit of the companies was down
10 percent from that in the 1955
period, going from $93.3 million
last year to $84.3 million for the
second quarter of 1956.

» Profits—Following are the net
profit reports of companies in the
electronics field, for the fiscal
periods indicated:

Net Profit

Company 1956 1955
ACF 6m ........ $6,855,000 $8,008,000
Clevite 6m ...... 1,656,087 2,672,957
Consolidated 9m. 1,555,648 ---
Consol. Electro.

6m 5. 5 WuEs. 568,147 295,961
Daystrom 3m ... 527,000 496,000
A. B. DuMont 6m *484,000 *1,249,000
lilectronic

Specialty 3m .. 5,000 ---
Hoffman

Elect, tm ..... 783,972 419,179
IBM 6m ........ 31,868,620 23,870,992
Kay Lab 6m..... 71,239 *23,775
Magnetics 6m ... 91,458 51,276
Minn, Mining 6m. 17,670,767 15,781,268
Motorola 6m . ... 3,066,207 2,945,001
NCR 6m ........ 9,383,984 7,614,578
Packard-Bell 9m. 487,847 362,131
RCA 6m ........ 20,037,000 22,061,000
Servomechanisms

6m . lelassese 307,447 227,544
Stewart Warner

6m ........... 3,178,028 2,810,383
Sylvania 6m .... 7,323,515 6,088,019
Lear 6m ........ 1,017,044 876,366
Westinghouse 6m *11,713,000 29,417,000
Van Norman 6m. 465,910 300,357
Zenith é6m ...... 2,530,824 3,126,061

*Loss

Picture-Phone TV
Gets A Boost

Experimental Picture-phone tv system de-
veloped by Bell Labs uses two ordinary
telephone lines, a conventional vidicon
camera and either a pair of latrons or a
small c-r tube with a magnetic-drum stor-

age system. One complete picture is
transmitted every two seconds. requiring
a 600-cps bandwidth
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Meetings Ahead

Sept. 10-12: Information Theory
Symposium, IRE, MIT, Cam-
bridge, Mass.

Sept. 10-14: Electron Transport
In Metals And Solids, Inter-
national Union of Pure and
Applied Physics, Ottawa.

Sept. 11-12: Second RETMA
Conference on Reliable Elec-
trical Connections, University
of Pennsylvania, Philadelphia.

Sept. 14-15: Sixth Symposium,
IRE, PGBTS, Mellon Insti-
tute, Pittsburgh.

Sept. 14-15: Conference On
Communications, IRE, Roose-
velt Hotel, Cedar Rapids, Ia.

Sept. 17-21: Eleventh Annual
International Instrument-Au-
tomation Conference and Ex-
hibit, ISA, New York Coli-
seum, New York, N. Y.

 Sept. 20-21: Annual Meeting,
IRE PGNS, Mellon Institute
Auditorium, Pittsburgh, Pa.

Sept. 24-25: Industrial Elec-
tronics Conference 1IRE,
AIEE, Hotel Manger, Cleve-
land, Ohio.

Sept. 24-28: Trade Fair of the
Atomic Industry, Atomic In-
dustrial Forum, Navy Pier,
Chiecago, Ill.

Sept. 26-29: 1956 Convention of
the Audio Engineering So-
ciety, New York Trade Show
Bldg., New York, N. Y.

Sept. 27-30: New York High Fi-
delity Show, New York Trade
Show Building, New York.

Industry Shorts

» Radar designed specifically to
track storms for the Weather Bu-
reau is being built by Raytheon.
There are 39 units costing $3.8 mil-
lion on orcder with delivery sched-
uled to start early in 1958. Eight
of the units will be used by the
Navy’s Bureau of Aeronautics.
(See ELECTRONICS, p 14, July 1956.)

» Factory unit sales in the phono-
graph field for the first five months
of 1956 totaled 975,747 units made
up of 95,138 record player attach-
ments, 737,230 phonographs and
143,379 phonograph combinations.

Oct. 1-3: IRE Canadian Con-
vention, Automotive Bldg. Ex-
hibition Park, Toronto.

Oct. 1-3: Twelfth Annual Na-
tional Electronies Conference,
Hotel Sherman, Chicago.

Oct. 1-4: Semiconductor Sym-
posium Electrochemical = So-
ciety, Statler Hotel, Cleve-
land, Ohio.

Oct. 8-12: SMPTE 80th Conven-
tion, Ambassador Hotel, Los
Angeles, Calif.

Oct. 8-9: Second National Sym-
posium on Aeronautical Com-
munications, IRE, Hotel Utica,
Utieca, N. Y.

Oct. 10-11: Engineering Conven-
tion of the Central Canada
Broadcasters Association, Sea-
way Hotel, Toronto.

Oct. 11-12: URSI Fall Meeting,
University of . California,
Berkeley, Calif.

Oct. 15-17: Radio Fall Meet-
ing, IRE, RETMA, Hotel Syr-
acuse, Syracuse, N. Y.

Oct. 16-18: Conference On Mag-
netism & Magnetic Materials.
IRE, AIEE, APS, AIMME,
Hotel Statler, Boston, Mass.

Oct. 22-23: Fall Meeting of As-
sembly, Radio Technical Com-
mission for Aeronautics, Hotel
Marrott and CAA Technical
Development Center, Indian-
apolis, Ind.

Oct. 25-26: Second Annuai
Technical Meeting of the IRE
Professional Group on Elec-
tronic Devices, Shoreham Ho-
tel, Washington, D. C.

» Radio telescope, measuring 250
ft across, being built by Man-
chester University in England, is
to be equipped as a radar trans-
mitter to track man-made satel-
lites as they circle the earth.

» Australia’s first tv station in
Sydney began test operations and
is scheduled to Dbegin regular
commercial telecasting in Septem-
ber. Two other tv stations in
Sydney and three in Melbourne
are under construction.

» Industrial tv is being used by
Zenith to aid guards to regulate
the flow of truck traffic in and
out of its main plant in Chicago.
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“ IBH l]'m"" (1.0 v. RMS into. 70 ohms)

wdm[ "ﬂﬂﬂﬂ (2:220 Megacycles. All At Fundamental
CONSTANT OUTPUT

(Fast Acting AGC)

t

Vari-Sweep

BTl ALL-ELECTRONIC HIGH LEVEL
g e

ey SWEEPING OSCILLATOR OR,

oy
%

y AR N T (with sweep off) CONTINUOUSLY

Cvwowess o TUNED CW SIGNAL SOURCE

1.0 VRMS
INTO 70 OHMS

-

® Operates On Fundamental Frequency,

SPECIFICATIONS Therefore Stable Narrow-Band Sweeps

Range: Fundamental frequency 2 to 220 mc, con- .

tinuously variable in 10 switched over- ® 1.0 v. RMS (into 70 .Ohms) Ovutput Flat
lapping bands. Direct reading frequency dial to =0.5 db Over Widest Sweep
calibrated to #=2.09%. .

RF Output: 1.0 v. RMS into 70 ohms, metered, Flae ~ ® 0UIPUt Automatically Held Constant

within *0.5 Jdb over widest sweep and (AGC) Over Complete Range

frequency band. . .
Sweep Width: Continuously varizble to = 30% * Er‘l;'abrli:':l\:egzn?el: :,l:,g;’::c':c PLUS)

of center frequency to maximum of at least

30me. _ e Direct Reading Frequency Dial
TR oo Sweep Rate: Continucusly variable 10 to 40 cps, Accurate To =2.0%
e SRS also locks at line frequency.
ettt Attenuator: Switched 20, 20, 10, 6, and 3 db plus ~ ® Sweep Repetition Rates Down to 10 cps
B o continuously variable G db.
ks . Power Supply: Electronically regulated 105 to 125 Price: 5695. FOB Plant
e LN v. A.C.50- 00 cydles

NEw KAY Marka-Sweep MODEL VIDEO 50

Combined Video and IF Sweeping Oscillator with Marks

SPECIFICATIONS
FREQUENCY RANMNGE: Continuously variable, ATTENUATORS: Switched 20, 20, 10, 6 and

50 ke to 50 me. ) 3 db, plus continuously variable 3 db.
® Variable Center Frequency, Variable Sweep SMgEbEIeP !(l)m;?:musnoec:;,c.conrmuously varis MARKERS: Eight sharp, pulse-type, crystal-
Width ® Includes Low End of Video Spectrum SWEEP RATE: Variable around 60 cps; locks positioned, internal and external markers.
® Permits Observation of Complete Spectrum 1o to:::‘;;‘:q;‘%ﬁcy' et Cint PRICE:k $695£)]% g(.)O.B.AI;OdCfOry.ISubsf:(fute
AMP : 1.0 v, peak-fa-peak, info nom. markers, .00. itional markers,
50 mc or Any 4 mc 'Pari Over the .Range ® Mark- 70 ohms. Flat within 0.5 db over widest $20.00 each.
ers at Set Frequencies or as Specified. sweep.

wnnm ({07 BECTRIC comPANY ...

14 MAPLE AVENUE PINE BROOK, N. J. CAldwell 6-4000

€
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Are you interested
in quantitative or qualitative
measurements?

Voltage calibration and sweep calibrations are held to 2'2%
accuracy in the Lavoie LA-239CR Oscilloscope. To minimize
observation errors and make maximum use of this accuracy,
non-parallax viewing is employed. High accuracy of measure-

“ ment is achieved by employing separate calibration circuits
within the oscilloscope to calibrate the voltage sensitivity and
sweep speed. This approach provides the maximum accuracy
when highly stable circuits for sweep and vertical amplifier,
such as those employed in the LA-239CR, are used. Change in
horizontal and vertical deflection sensitivity due to aging, tube
changes and environmental effects are immediately corrected
through the self-checking feature.

The Lavoie 239CR (AN/USMC-50A)

SCILLOSCOPE

is the ONLY commercial scope with
the non parallax reflecting scale

The reflecting scale poses no problems if the
use of a camera is desirable . .. the Lavoie
LA239CR moy be provided with a camera
adapter plate to accommodate all cameras.

e

The same instrument is also available in the conventionable” flush-face
model 239CF.

» wide band — 10 cps — 15 mc non-parallax screen

» extended sweep frequencies time and voltage calibration
» high stability

» militarized construction

higher signal sensitivity
regulated power supply

Supporting Equipment for Military Systems
The Lavoie 239CR Oscilloscope is the official general purpose instrument for the military

services (AN/USM50A). Avoilable with dust cover or for standard rack mount. Extremely
rugged and easy to use under the most exacting field or laboratory conditions.

awoic Laboralories Fnc.
MORGANVILLE 1, NEW JERSEY
ADVANCED ELECTRONICS + Research * Development « Manufacture

www.americanradiohistorv com



Rugged EIMAC

2C39B UHF

Ceramic Triode
Operates up to 250°C

Unilaterally interchangeable with the 2C39A,
TYPICAL OPERATION but designed with outstanding extras, Eimac's ceramic-
{RF Oscillatar 2500mc) and-metal 2C39B has proved its advantages in such UHF

D.C Plate Voltage 900 applications as missiles, air navigational systems and

D.C Grid Voltage  -22v communications systems,

D-C Plate Current  90ma Because of its unique design and ceramic-metal
D-C Grid Current 27ma construction, this air-cooled, planar-type, 100 watt triode
Useful Power Output 15w has an envelope temperature rating of 250 C,

ceramic replaces glass. And the copper anode is fitted
terminal surfaces are silver plated. Sturdy, low-loss
ceramic replaces glass. And copper anode is fitted
with lightweight fins for forced air cooling.

Used in systems up to 3000mc, the 2C39B has all
the virtues of the 2C39A plus a longer life, more useful
power output, and a greater immunity to damage by

thermal and physical shock.

For additional information,
contact our Application
Engineering Department.

EITEL-MCCULLOUGH, INC.

S A N B R U N O C A LI F O R NI A
The World's Largest Manufacturer of Transmitting Tubes
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UL APPROVED FOR 105°C

UL File No. E-15253

Now electrical and clectronic equipment manufacturers who
require insulation UL-approved for 105°C. can speed product
acceptance by using BH Vinyl-Sil 105. While unsupported
vinyl sleevings may flow and cut-through over sharp edges,
Vinyl-Sil’s suprorting braid holds the vinyl and prevents shorts.
Now Vinyl-Sil offers two big advantages. First, 8,000 volt
minimun short-time dielectric breakdown for emergency pro-
tection against unexpected loads. Second, UL-approved heat
resistance to 105°C. But, that isn’t all, check these additional
features:

o High heat-aging resistance

o High tlow resistance

e High chemical and oil resistance

e High abrasion resistance

e Low temperature flexibility to —45°C.

e No capillary attraction to water

BH Vinyl-Sil 105 is available in Green and Yellow, with
product name on the sleeving to distinguish it. Data sheets
and samples are yours for the asking . . . get them and make
your own tests.

BH VINYL-SIL 105

BENTLEY, HARRIS MANUFACTURING COMPANY
1309 Barclay St.
CONSHOHOCKEN, PA. Telephone: TAylor 8-0634

BENTLEY, HA

*BH Non-Fraying Fiberglas Sleevings
are made by an exclusive Bentley,
Harris process (U.S. Patent No.
2393530; 2647296, 2647288).
“Fiberglas” is Reg. TM of Owens-
Corning Fiberglas Corp.

32 Want more information? Use post card on last page, September, 1956 — ELECTRON iCS
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Over-all

n 0 W Style Length Diameter *Watts  TiWatts
RW-29 1% Ya 8 11
® TAB- RW-30 1" 197327 8 11
1 RW-31 1% 19/32” 10 14
c i ) w -1 TERMINAL RW-32 2 19/32" 12 17
o= et ERNER 3 19/32" 18 26
_r JJ —d RW-35 4 29/32 38 55
Characteristics RW-36 4" 1-5/16" 54 78
¥ and G RW-37 6" 1-5/16" 78 113
RW-38 8” 1-5/16" 110 159
U e[S e RW-47 10%" 1-5/16" 145 210
. [}
TAB- Over-all
L Style Length Diameter TWatts
Complete Ilne Uf “RM'“”‘ RW-30 1 19/32” 11
TYPE RW-33 3" 19/32" 26
s RW-37 & 1-5/16" 113
RESISTORS My ~~ =~ ° &
I Y
Width and
- o FLAT TAB- Over-all Thickness
! TERMINAL Style Length of Core  *Watts  TiWatts
: RW-20 2% 15 21
0 . TYPE RW-21 3" 1-3/16" 22 31
‘ | Stack Mounting) RW-22 4% x 37 53
characteristi el L L
J J Characteristics RW 24 7V 63 91
Vand G
A ) HIGH TEMPERATURE L
ength of
350C CHARACTERISTIC AXIAL- Style Core** Diameter  *Watts  fTWatts
& RW-55 %" 15/32° 5 7
HIGH INSULATION RESISTANCE TERMINAL RW .56 2 1532 10 14
TYPE RW-57 v 5/18" 5 6.5
\ HIGH TEMPERATURE . RW-58 17" 11/32" 8 1
350C CHARACTERISTIC -C";'“':'g"‘-‘ RW-59 %' 3/16" 2.5 3
an

*Watts free air MIL Characteristic 'G.” **1.15" wire leads.
tWatts free air MIL Characteristic "'Y."
ttWatts free air MIL Characteristic "V."

ANC 9

Evan inciuding -esistors
wound with ‘ae finest

wi-e size (.00175) CHARACTERISTICS

ALL SIZES

ALL RESISTANCE
VARUES

The Ohniite res'stcr types stown in the
table abeve can withstand a continuous
cperating temperature of 350C—the high
ten_peratzre requivement of MIL-R-26C,
Char. ““V.” These r=sistors also meet Charac-
terstic ©'5." The mev Char. “Y” combines
all -equirements cf Char. “V” and “G" plus
extremely high irsulation resistance at the
ad of th: moisture-zesistance test. Under
all three Char., ¥ 7Y,” and “G,” Ohmite
resstors kave to sztisfy severe moisture-re-
sistance t=sts, the-ma. shock tes=s, vibration
tests, and many cthers. The Obmite line of
wir= -woumd resistors is the most extensive
gvzilable in the ircustry.

PATENTED, ALL-WELDED
CONSTRUCTION

RHEOSTATS

RESISTORS

RELAYS

TAP SWITCHES
TANTALUM CAPACITORS

Be Riphewik ©) 1| N 17T 3

OHMITE MANUFACTURING COMPANY, 3610 Howard Street, Skokie, llfinois



2
=

Ohniite cen furnish rheostats in every one of the 26 type desig-
nations to meet the requirements of MIL-R-22A. By standardizing

on OLlmite -heostats, you can cover all of your needs for both
civilian and government jobs and, at the same time, give your cus-
tomers the vtmost in rheostat performance. Ohmite rheostats have
proved their dependability in meeting the severe requirements of

MIL-E-22A .

sion test, 150-hour 95% humidity electrolysis test . . .

. the 5-hour vibration test, 50-hour salt-spray corro-
and others.

Their all-cer imic construction . . .

uniform windings locked in place
by vit-eous enamel . . . smoothly gliding, metal-graphite brush . . .

insure close control and years of trouble-free service. It will pay

vou to standardize on Ohmite rheostats for your produects.

Also, Aireraft Rheostats produced in accordance with Specifi-

cation MIL-R-6749 (Drawing AN-3155).

WATT
RATING | ENCLOSED | POSITION
RP1C1 NO NO jl'
RP10R 25 NO YES
NO
YES
YES
RP151 NO NO
50 NO YES
NO YES
YES NO
25 YES YES
YES YES
NO NO
75 NO YES
NO YES
NO NO
100 NO YES
NO YES
NO NO
150 NO YES
NO YES
225 NO NO
300 NO NO
500 NO NO
750 NO NO
1000 NO NO

B Riphe witk ©) r] S\ T

RHEOSTATS ¢ RESISTORS « RELAYS o TAP SWITCHES « TANTALUM CA2ACITORS

OHMITE MANUFACTURING CO.
3610 Howard St., Skokie, illinois
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¢ < '//
SAPPHIRE

Trade-Maork

WINDOWS ON THE \N/ORLD OF..

/

L yoa
INFRA-RED.\.

Wfindows of industrial sapphire made by
Linde Air Products Company have excellent
infra-red and ultra-violet transimission charac-
teristics. These transparent, single erystals are
especially suitable for klystron, magnetron, and
TR tube windows, as well as for infra-red and
ultra-violet devices.

LinDE sapphire is a non-porous, non-sintered
erystal with excellent thermal conductivity.
Ultra-violet transmission is 66% at 2000
Angstroms, 209 at 1500 Angstroms (2mm thick-

FTRA-VIOLET..<

vl

-
/

ness). Infra-red transmission is 92% at 3 mi-
erons, 50% at 6 microns (Imm thickness).
High- and low-temperature seals can be made
to metal as well as to glass and ceramics. Stock
diamcters of LINDE industrial sapphire win.
dows range from 1 to 3 inches. In addition to
windows, LINDE supplies sapphire in the form
of tubes, rods, halls, and special shapes.

If you would like further information, or to
discuss your particular application in detail,
please write to Crystal Products, Dept. BD9.

LINDE AIR PRODUCTS COMPANY

o

BExvy

MICROWAVES

Trode-Mark

= 30 East 42nd Street [TIH® New York 17, New York
In Canada: Linde Air Products Company, Division of Union Carbide Canada Limited, Toronto

The term “Linde"’ is a registered trade-mark of Union Carbide and Carbon Corporation.

A Division of Union Carbide and Carbon Corporation

Want more information? Use post card on last page.
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Four sizes of shielded coil forms cover a wide range of design requirements. Dimensions when mounted, including
terminals, are: LS-12 (square type for printed circuits), 2" x }2” x 22 "; 1.8-9, /4" diameter x 152" high; L.S-10, %" x '%s";
LS-11, 1%s " x 1%4,”. Each form mounts by a single stud. Windings may be universal or wound to your specifications.

Where shock treatment doesn’t work

CTC miniaturized shielded coil forms
are highly shock resistant. With me-
chanically enclosed, completely shielded
coil windings, they bring all the rugged-
ness and dependable performance you
require for your “tight spot” applica-
tions — IF strips, RF coils, oscillator
coils, etc.

CTC combines quality control with
quantity production to supply exactly
the components you need, in any
amount. CTC quality control includes
material certification, checking each
step of production, and each finished
product. And CTC quantity production
means CTC can fill your orders for any
volume, from smallest to largest.

For samples, specifications and prices,
write to Sales Engineering Dept.,
Cambridge Thermionic Corporation,
437 Concord Ave., Cambridge 38,
Mass. On the West Coast contact E. V.

34

Roberts and Associates, Inc., 5068 West
Washington Blvd., Los Angeles 16, and

61 Renato Court, Redwood City, Cal. 18

TYPE SPC phenolic and ceramic printed circuit i

coil forms can be soldered after mounting. Phen- < . kr
- %

olic forms: 3 ” high when mounted, in diameters of
.219” and .285”. Ceramic forms: X ” diameter, in
mounted heights of %” and %", with 1%;”
powdered iron core, and collars of silicone fibre-
glas. Forms come with threaded slug and terminal -
collar. Units mount through two to four holes, as € &
required. Available as forms alone or wound as
specified.

CAMBRIDGE THERMIONIC CORPORATION

makers of guaranteed electronic components
custom or standard

Want more information? Use post card on last page. September, 1956 — ELECTRONICS



VOLTAGE TUNABLE — —

B ERNRYNENEE N

QK546 QK518
1,000-2,000 Mc. 2,000- 4,000 Mc.
QK544
1,600-3,200 Mc.

b

[ | l | I ! 11! I e b T
1,000 2,000 3,000 4,000 5,000 6,000 7,000 8,000 9,000 10,000 n,000 12,000 13,000 14,000 15,000

= | e/ 0K518
: e specifications

Frequency: 2,000-4,000 Mc.

Rapid electronic tuning by vary-
ing delay line voltage from 150-
1,500 Volts.

Power output: 0.1 to 1 watt.

Complete with compact perma-
nent magnet.

Approximate maximum dimen-
sions: 10” long, 43" high, 4%
wide.

" EW Raytheon Buckward Wave Oscillator Series

for wide, rapid electronic tuning —1,000 Mc. to 15,000 Mc.

The tubes in this revolutionary new line of Raytheon Backward Wave Oscillators give you
four outstanding performance advantages:

1. Electronically tunable over an extremely wide range of frequencies

2. Frequency insensitive to load variations

3. High signal-to-noise ratio

4. Can be operated under conditions of amplitude or pulse modulation

1,
A

These new tubes are finding fast-growing applications in microwave
equipment, including radar and signal generators. Excellence in Electronics
Write today for free Data Sheets on this series of Backward Wave
Oscillators. We’'ll also be happy to answer any questions you may have
on this new line.

RAYTHEON MANUFACTURING COMPANY

Microwave and Power Tube Operations, Section PI-51, Waltham 54, Mass.

Regional Sales Offices: 9501 W. Grand Avenue, Franklin Park, |llinois; 622 S. LaBrea Avenue, Los Angeles 36, California

Raytheon makes: Magnetrons and Klystrons, Backward Wave Oscillators, Traveling Wave Tubes, Storage Tubes, Power Tubes, Receiving Tubes, Picture Tubes, Transistors

wnany amaricanradinhistans com B 0 | i



NEW SOLUTIONS
From RAYTHEON—a quality

TEST JACKS FOR PRINTED CIRCUITS PROBLEM — Convenient test points
are needed on printed circuit panels.

{-/'-"\ Jacks must lend themselves to easy
i assembly and automatic dip soldering.

| SOLUTION—Raytheon's new printed

circuit test jacks. No mounting hard-

f ware—for panels 1/32 to 1/4” thick.

MAX | 136 DIA Can be dip soldered. Unique beryllium

«234 DIA 132 copper spring-pin contact. Accomo-

l : i dates standard .080 diameter test

prod. 8 colors. (Also available — Ray-

theon subminiature and standard test
jacks.)

f=———.546 MAX

s
s

PROBLEM —To meet military specifi-
cations for captive hardware.

SOLUTION - Raytheon supplies the
complete assembly at the lowest cost
available. Consists of a stainless
stee! captive screw (variety of fengths)
and panel insert; nickel plated brass
floating nut; cadmium plated nut
BUSe -S bracket; Neoprene gasket and stain-
et st : less steel gasket retainer. Thread

: sizes: 10-24, 1/4-20, 5/16-18.

5-WAY BINDING POSTS PROBLEM-A compact, high-strength

binding post incorporating a test jack
is required.

SOLUTION-Raytheon binding posts
are made of nylon and brass and in-
clude a beryllium-copper spring pin
contact for plug in of .080" diameter
prods. Other connections: prod or wire
clamped thru center hole; wire coiled
around post and clamped. Turret Ter-
minal for solder connection. Available
in black or red.

CONTACT, SILVER PLATED AND 0OLD
FLASHED BERYLLIUM COPPER

W//

L~ INSULATOR WASHER, Y TEL (NYLON}

COLLAR, ZYTEL {NYLON)

2
‘T

SHAETIL OCIKS PROBLEM —To retain adjustment of
SAFT SERL slotted shaft potentiometers under
/" conditions of vibration and shock.

/ —THREAD

Sy SOLUTION - Raytheon shaft locks
i SRS IBERT provide constant drag on potentio-
meter shafts. Permit smooth adjust-
ment without unlocking, but prevent
vibration or shock from moving shaft.

~IYTEL
{HYLDN}

§ ) Also provide water and dust proof seal
7 = of shaft and panel. Made of nylon and
PANEL SEAL brass. Replaces potentiometer mount-
i ing nut. For 1/4” and 1/8” shafts.
36 Want more information? Use post card on last page. September, 1956 — ELECTRONICS

wWwWw.americanradiohistorv com



TO OLD PROBLEMS
line of panel components

KNOB LOCKS
nm PROBLEM —-To retain control set-
\\
il

— _— tings under conditions of vibration,
‘l S I shock or accidental manual contact,
i
IIIM
!
|" v _L‘
li'. ' ditions. Reversing lock permits easy
re-setting of control. Simple rugged

yet permit easy adjustment.
E—— /| Ty
= Ii ‘ jon. Desi
7 —ie construction. Design matches Ray-
theon Standard Contro! Knobs.

SOLUTION — Raytheon knob locks
PULL HANDLES

i

are rotated one eighth turn clockwise
/ to hold setting securely under alf con-
| 3
)

PROBLEM - Functional design, high
strength and attractive appearance
are needed for pull handles.

SOLUTION — Integrated in design
and appearance with Raytheon Stand-
ard Control Knobs, Raytheon pull
handles have a unique “contour grip”
shape. Molded of “Tenite 11" with ano-
dized aluminum inserts for maximum
strength and impact resistance. Mirror
or matte finish available.

TERMINAL BOARD MOUNTING BRACKETS PROBLEM —Brackets which meet

) military specifications for vibration

T and shock are required for mounting

T b terminal boards or printed circuit
panels.

SOLUTION -~ Made of cadmium
plated steel, Raytheon mounting
brackets meet mil specs for with-
standing rugged conditions. Brackets

manm| may be used for mounting one or two

h T boards. Available in four sizes—2-1/16
j ] S, to 3-9/16" overall length for panels
== ranging from 1-3/8 to 3-7/16" wide.

Now available for the first time, all the components shown here—designed
to meet your specific needs. These components, in conjunction with
Raytheon’s Standard Control Knobs series, form a complete, integrated
line from one source—to satisfy virtually all

your requirements. Excellence in Electronics
Avallable from Raytheon—A complete For full information and prices, please write
Iine of Standard Control Knobs Dept. 6120A
designed to meet rigid mil specs. epl. :

RAYTHEON MANUFACTURING COMPANY

= mm

Equipment Marketing Department, Waltham 54, Mass. A-1008

ELECTRONICS — September, 1956 Want more information? Use post card on last page. 37
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Automatic production at high output per man-hour is obtained from this complete in-line Stokes
aluminizing system, used for color TV tube face plates at the RCA tube plant, Lancaster, Pa.

Electronic equipment manvfacturers

re profiting

from other Stokes Vacuum Equipment...

Vacuum Metallizers. Stokes manufactures
a complete line of vacuum metallizing
equipment to plate selenium rectifiers,
printed circuits and other conductive
coatings on non-conductive materials.

Vacuum Impregnaters. Manufacturers of
electronic equipment use Stokes vacuum
impregnation systems for obtaining im-
proved characteristics of coils, capacitors
and other components.

Vacuum Furnaces. Stokes melting and
heat-treating furnaces petmit electronic
manufacturers to pre-process raw and
semi-finished marterials with less contami-
natiog, for increased life and performance.




Aluminized on Stokes
high-production in-line system

The first continuous production installation for aluminizing color
TV tube face plates is now operating at the RCA tube plant,
Lancaster, Pa.— using a Stokes automatic in-line system.

A’PLICATION to this unique tube
design demonstrates the versatility
that is characteristic of Stokes alumi-
nizing systems. These systems are
adaptable to all the television tube
. both for black and

white and for color .

constructions . .
. . that are now
being used or developed in the industry.
They are engineered to provide high
output and flexibility to meet changes
in production rates and tube sizes.

The combination of Stokes high speed
“Ring-Jet” vapor pumps and mechani-
cal forepumps gives rapid evacuation,
short cycles and fast production. Sys-
tems are compact . . . require little floor
space. Removable electrodes simplify
filament replacement. Internal cooling
coils reduce oil temperature rapidly in
the booster pump before vacuum is re-
leased. Systems are available in a com-
plete range of capacities and prices.

High Vacuum Equipment Division
F. J. STOKES CORPORATION
5517 Tabor Road, Philadelphia 20, Pa.

A Stokes engineer will be glad to talk
over your specific tube production re-
quirements. He is well qualified to
apply Stokes’ 30 years of experience in
high vacuum engineering and auto-
matic production techniques, to solve
your problem on the most efficient and
economical basis. For a consultation,
or for literature useful in your own

applications, write to Stokes today.

Exclusive Stokes twin-tube unit aluminizes two TV
tubes at a time. These units can be furnished com-
pletely automatic or manually controlled, in-line or
stationary . . . in a range of capacities to meet
your requirements.

Want more information? Use post card on last page,
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AMERICA'S LEADING AIRFREIGHT CARRIER

When electronics execulives turn to air-
freight to get fast delivery on missing
component parts, they make it a point
to specify American Airlines Airfreight
for these important reasons:

=y

COVERAGE

Only American offers the extra speed of direct one-
carrier service to all ten leading retail markets . . .
more than two-thirds of the top thirty...all twenty-
three leading industrial areas in the United States.

CAPACITY

American has space for your shipments when and
where it’s needed most. A combined daily lift poten-
tial of over a half-million pounds gives American
the greatest capacity of any airline.

FREQUENCY

Shipments get faster forwarding . . . spend less time
in terminals with American’s greater frequency of
schedules. Over 1000 departures daily offer more
service to more cities than any other carrier.

DEPENDABILITY

First with scheduled airfreight, American today has
the largest, most experienced personnel force . . .
most modern handling facilities. 1s better able to
solve shipping problems . . . provide dependable
on-time deliveries.

AMERICAN
AIRLINES

carries more cargo than any other airline in the world

ELECTRONICS — September, 1956 Want more information? Use post card on last page. 41
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Hudson Standard Parts
can fit info your

SPECIAL
CLOSURE DESIGNS

consult the new 36-page

a— -J

SPLECIFY

HUDSON The Hudson Catalog is your complete guide to standard cases
and covers, specification metal stampings and sub-assembly
work. Available from stock are thousands of standard precision-
made cases and covers offering an economical solution to your

PN closure requirements. Ample stocks and mass production meth-

ods assure prompt delivery. From simple closures to muiti-opera-

tion, intricate sub-assemblies, Hudson produces your components
to your most exacting specifications.

for Precision Drawn Closures

Quality Metal Stampings

) Alloy and Spot Welding
Silver Soldering, Brazing
Sheet Metal Work

Sub-assemblies

Parts Fabricated of
Steel, Brass, Aluminum,
Copper, MU Metal

CALL OR WRITE
FOR CATALOG ON
STANDARD CLOSURES
OR SEND DRAWINGS
FOR RECOMMENDATIONS - !

AND QUOTATIONS ON Br ol TOOL & DIE CO *INC

CUSTOM REQUIREMENTS 28 MALVERN 57., NEWARK 5, N. .

Producers of Cases, Covers and Custom Metal Stampings for Electrical, Electronic and Nucleonic Industries

Wunt more information? Use post card 0. last page. September, 1956 — ELECTRONICS



The most extensive line of variable trans-
formers is POWERSTAT. Only the POWERSTAT
line offers the innumerable standard air-cooled
types for manually-operated or motor-driven
duty; the oil-cooled models; the explosion-proof
units. Your “special’’ requirement for variable
a-c voltage control equipment generally can be
satisfied with a standard POWERSTAT variable
transformer. Look to POWERSTAT for the com-
plete line of variable transformers of the highest
quality . . . designed, engineered and manu-
factured to provide long, dependable service.
Check over the features of these new standard
POWERSTATS.
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See Superior Electric's
/ Mobile Display when it is in your area.

T T T s T 1
SUPERIOR ELECTRIC

I
COMPANY I

209 MIDDLE STREET, BRISTOL, CONNECTICUT ]
|

I

|

*Trade Mark Reg. U. S. Pat. Off.

Branch Offices of: 14663 Titus St,, Van Nuys, California » P. O.
Box 946, 2881 El Camino Real, Redwood City, Colifornia » 482-B
Eglinton Ave., West, Toronto 12, Ontario, Canoda + 2217 Bis-

|

I

|

| Please send me literature on POWERSTAT variable transformers O

|
cayne Blvd., Miami 37, Florida « P. O. Box 48, 721 So. Blvd,, :

|

|

|

|

Please have representative call O3

Oak Park, llinois = 4033 W. Rogers Ave,, Office #2, Tippets Name. .. .. e |

Bldg., Baltimore 15, Maryland « 250 Park Ave., Rms. 502-504, Company ...................................................... I

Postum Bldg., New York 17, N. Y. s P.O.Box 132, 101 Public I
. . . Addressory. 3mr 2 10248 B2 LIEE AT E - EAE - n 3k . JEEK - - GED MFEEE { R ]

$q., Medina, Ohio = 4515 Prentice St., Room 201, Dallas 4, Texas

839 Central Bldg., 810 Third Ave. Seattle 4, Washington. LCity .............................. Zone. . . ... State. . ............. —i

ELECTRONICS — September, 1956 Want more information? Use post card on last page. 43

WAAMAL ameticanradiohistor.com S——2:



——

Meters
tell the tale
hut |
SPECIAL
ELECTRICAL
ALLOYS

‘ - ST do the

“Steelmaker to the Electrical Industry’ is a title we have k
earned the hard way . . . by the sweat of research and wor
pioneering development. In this modern world of gauges |
and instruments, of automation, €lectronics and atomics, !
the heart of the design is so often some silicon steel, high-
permeability alloy. or other special electrical material that
we produce. ® When yox neced a steel to do what ordinary
steels cannot do—whether electrically or in resisting corro-

sion, heat, wear or great stress, call on us. Allegheny Ludlum j
Steel Corporation, Gliver Bldg., Pittsburgh 22, Pa.

Write for “MAGNETIC MATERIALS”

This 32-page book contains valuable
. wsw 6042 data on all Allegheny Ludlum mag-

; RS H netic materials, silicon steels and spe-
STEELMAKE to the EleCtncal lndUStry cial electrical alloys. Illustrated in full
color, includes essential information
on properties, characteristics, applica-

Al Ie hen LUd lu m tions, etc. Your copy gladly sent free.
s e
k % o ADDRESS DEPT. E-81

SLECTRONI ’w
Warehouse stocks of AL Stainless Steels carried by all Ryerson plants

44 ‘Want more information? Use post card on last page. September, 1956 — ELECTRONICS



" A COMPARISON GRAPH between

General Electric Vac-u-Sel rectifiers

"]

and three other makes, showing the
change in forward voltage with time.

Note that all other makes have at
least doubled their forward resistance

rectifiers

gg.ucsel

(completely aged) in less than 30,000
hours. Vac-u-Sel rectifiers’ long life

makes them ideal for such applica-
tions as business machines.

5,000

FORWARD VOLTAGE DROP

WHEREVER LONG SERVICE IS ESSENTIAL

10,000 15,600 20,000 25,000 30,000
OPERATING HOURS AT 35 C

6-E Vaco-5e/ Rectifiers Wil

Give 80,000 Hou

When you’re designing a circuit for a business machine or other
essential-service type of industrial machine, two important
objectives are absolute dependability and maximum life.
Therefore, it will pay you to take advantage of the special
characteristics of General Electric Vac-u-Sel rectifiers. This
long-life rectifier has more than adequately proved its de-
pendability in many years of outstanding service.

THE VAC-U-SEL RECTIFIER IS UNIQUE in that it is manu-
factured by an exclusive sphere-type, vacuum-evaporation
process, which G.E. has been using for over 15 years. The
ultimate benefit is 80,000 hours life expectancy at full-rated
current and voltage. This is at least 14 longer than the life
expectancy of ordinary selenium rectifiers under fhe same
conditions.

In addition, the Vac-u-Sel rectifier gives you low forward
resistance, and minimum heat loss.

A full line of Vac-u-Sel rectifiers is available. Contact your
nearest G-E Apparatus Sales Office, or write for Bulletin
GEA-6273 to: Section 461-42, General Electric Co., Sche-
nectady 5, N. Y.

rs of Reliable Life

4 Vac-u-Sel is a trade-mark of the General Electric Co. It designates top-quality
selenium rectifier cells manufactured by a unique sphere-type vaceum-evaporation
process. Vac-u-Sel rectifiers are produced by the Rectifier Department, Lynn, Mass.,
headquarters for silicon, germanium, selenium and copper-oxide component rectifiers.

THE SECRET'S IN THE SPHERE

A vacuum-tight sphere is used
to evaporate selenium onto alu-
minum plates. This unique G-E
process results in a more even,
natural-crystalline formation of
selenium. It also eliminates con-
taminants, and permits better
control over the more than 100
variables encountered in the man-
ufacture of selenium rectifiers.

The end result is a Vac-u-Sel
rectifier made by a precision process more closely related to
a science than an art, This makes it possible to accurately
predict performance, repeat the same dependability, and
maintain the same high quality.

Frogress /s Ovr Most Important Product

GENERAL @3 ELECTRIC

Eaaais B g Lol b A o akcanradighictai borns sty - e —— T s e



This fastener
works
through thick and thin!

Spring-Lock—the easy-to-use removable fastener for mod-

ern designs —works whether panel thicknesses run over

or under specifications! Spring wire deflects automatically

to handle greater or lesser thicknesses. Spring-Lock’s de-

sign flexibility makes it more than a fastener: it can be

adapted as a shelf support, door strike, knob or any

similar panel-mounted device. Many standard shapes and

sizes of Simmons Spring-Locks are available from stock.

SIMMONS FASTENER CORPORATION
1750 North Broadway, Albany 1, New York

Simmons

JUsT ouTt!
NEW 36-PAGE CATALOG WITH APPLICATIQNS

SEND FOR IT!

QUICK-LOCK
SPRING-LOCK
ROTO-LOCK
LINK-LOCK
DUAL-LOCK

1. Insert fastener. 2. Half-turn locks it in place.

With production costs on the uptrend, you can
figure on Spring-Lock as an assembly time
and money-saver, because:

@® Installation is BLIND

@ [Installation is EASY: no special tools are
needed

@ Installation is QUICK : a half-turn locks it
in place

@ Installation is SECURE: the spring steel
locks the fastener, resists vibration

Send for details and samples, or write us about
your fastening problem.

46 Want more information? Use post card on last page. September, 1956 — ELECTRONICS
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require the proven performance of

miniature contact modulators with tested stability

1. High temperature operation (up to 125°C).

2. High contact rating—exceptional for miniature unit.

3. No deterioration in performance due to operation or
storage.

4, Contact deterioration from small or no load reduced
to absolute minimum.

. Exclusive, patented features assure unusual tempera-
* ture, frequency and driving voltage stability.

., Low voltage starting—6 volt choppers will start on as
* low as 3 volts.

plus OAK application-engineering

that assures correct application so vital to chopper life and
performance. Send us the chopper portion of your circuits
for analysis and application to your circuit requirements.

OAK NC600 series available for 15 fo 600 cycle frequency operation.
Send for descriptive folder and performance graphs. Address Dept. “'O’’

OAK MFG. CO.

Il

WEIGHT- -less than one ounce.

ACTUAL SIZE

Fits 7 pin miniature
JAN TS102P01 sozket and
JAN TS102U02 sh eld.

1260 clybourn ave. - chicago 10, ill.

also manvfacturers of OAK switches, tuners, vibrators and other electro-mechaniccl devices



MILLIONS OF VARIABLE RESISTORS

for every commercial and military need

* A world-wide reputation .
quality assembly . ..on a precxsxon mass production hasis .
by 1500 skilled, trained-on-the-job specialists . . . to your exact

individual speciﬁgation.

Typical Bushing Mounted Controls

15/18” diameter composition

1-1/8” diameter concentric tandem tone
switch and composition variabie resistor
with SPST on-off switch

1-17/64” diameter 2 watt wirewound

. for economical uniform high

military orders.

® 315,000 sq. ft. of plant area devoted to variahle resistors.
» Exceptionally good delivery cycle . .

. on both commercial and

e Write for complete 62 page catalog today.

Typical EarMounted Controls

Typical Printed Circuit Controls

'§ D

Molded shaft iwis™ e mounted $5/%”
diamcter compositon

Hollow shaft tw sz eer mounted 15/16” ted 15/16” di t
diareter compo:iflon for screwdriver centric tandem composition with SPST
adjustment switch

Twist ear mounted 1546 diameter com-
positlon with flattyd shatt for push-lun

xnobs

Twist ear mountad 15[!5”d|ameter come
posifion with SPS™ switch

Self-supporting in bracket d
15/16” diameter composition with SPST
switch

et

Twist ear mount=¢ 15 18" diameter pra-
sel tandem

Miniaturized clinc® ear mounted com- Miniaturized bushing mounted 3/4” dia-
position meter composlition

Miniaturized clincl ear mounted cora-
position with SP3¥ switch

A CTS control can be tailored to your specific requirement. Let CTS SPE-

CIALISTS help solve your current control problems. Write or phone today.

WEST COAST SUBSIDIARY

Chicago Telephone of
California, Inc.

105 Pasadena Avenue

South Pasadena, Calif.

L.A. Phone: Clinton 5-7186

TWX LA 1105

CANADIAN SUBSIDIARY

C. C. Meredith & Co., Ltd.

Streetsville, Ontario

Phone: 310

EAST COAST OFFICE

130 N. Broadway
Camden 2, New lersey
Phone: Woodlawn 6-1668
TWX No. Camden NJj 380
Phila. Phone: Market 7-3129
SOUTHWESTERN U.S.A.
John A. Green Company
137 Parkhouse

Dallas 7, Texas

Phone: Riverside 3266

SOUTH AMERICA

Jose Luis Pontet
Buenos Aires, Argentina
Montevideo, Uruguay
Rio de Janeiro, Brazil
Sao Paulo, Brazil

OTHER EXPORT

Sylvan Ginsbury

8 West 40th Street

New York 18, New York
Phone: Pennsylvania 6-8239

Typical Miliary Controls

Minlaturized 3/4” diame er 1/2 aatt ceme-
position

15/16” diamet2r  watt somposition

15/18” diameter somoos tion with water-
seal between <hal asd bushing end
bushing anc pavel

1.1/8” diameter ccnoostion

$-1/8” diameler § vat composifion

1-17/64” diameter £ vatt wirewound witn
locking type bushing

1-17/32” diameter ¢ walt wirewound

Variable resistors shown 1/3 actual size

ELKHART + INDIANA

e Exclusive Shecialisls in Precision Mass SPredeclion o/ Variable Reotslors o Founded 4896

WWW-americanradiohistorv. com



' Another FIRST’
by

AUTOMATIC PLOTTING

OF RECORDER REFERENCE DATA

ey o

s
e PL €83 @

...the NEW REAC® Six-Channel Pen Recorder
; Reeves . .. pioneer in invention and development of electronic analog computers. ..
e C @ © again adds to a growing list of important FIRSTS in this field.

e ©C © (w] The new REAC Six-Channel Recorder, designed especially for use with analog computers,
is FIRST to embody all of the following requirements for efficient, accurate and

e reliable recording of computer data-
NEW AUTOMATIC CALIBRATION, whereby, for the FIRST time, pen zero set,
© attenuation setting and offset for each channel are automatically registered, along with a record

Aot of the paper speed, at the start of each run.

6 ) ZERO TIME MARKER, where a pip marks the point at which recording of each run begins.

6 COMPLETE OPERATIONAL CONTROL of one or more analog computers
from a single recorder station.
ALL CONTROLS directly in line with channels for easy identification.
NEW PAPER DRIVE mechanism with unique electrical speed change and dependable accuracy.
NEW REEVES A-400 SERIES dual DC chopper-stabilized amplifier units identical with those used
in REAC 400 Series Computers for stable, balanced performance and simplified maintenance.
SELF-CONTAINED independent plug-in power supply.
Provision for slaving one recorder to another where required, and for control of any
number of computer units from one recorder.
A range of special optional accessories, such as electric writing pens, event markers for
random phenomena, and Arabic-numeral-coded run designations.

15RVSE Write for detailed specifications and additional information.

REEVES INSTRUMENT CORPORATION

A Subsidiary of Dynamics Corporation of America

201 East 91st Street, New York 28, New York
INSTRUMENT CORPORATION

FEAC Predsion Precision SERVO
Aaalog Floated RESOLVERS and MECHANICAL
Cormputers GYROS PHASE SHIFTERS PARTS

ELECTRONICS — September, 1956 Want more information? Use post card on last page. 49
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RCA-6146, -6383, -6159 ...smail, sturdy, beam
power tubes. Each type is useful as an rf power
amplifier a1d cscillator, as well as an af power
amplifier and modulator. In CW service, handles up
to 90 watts inpit (ICAS) to 60 Mc, 60 watts input
at 175 Mc. Maxdmum platé dissipation is 25 watts
(ICAS). The 6146 has 6.3-volt heater for fixed and
mobile equ pment; the 6883 has 12.6-volt heater
for mobile 2quiament; and the 6159 has 26.5-volt
heater for zircraft equipment.

RCA-2E24 ...5jeam power tube designed for mo-
bile and emergency-communications equipment. It
may be ope-ated as an rf power amplifier, oscilla-
tor, or modulato- with full input to 125 Mc, reduced
input to 175 Mc. Maximum plate dissipation is 13.5
watts (ICAS. Has 6.3-volt quick-heating filament.
RCA-6524 -6850 ... compact, twin beam power
tubes. Each type is primarily for use as a push-pull
rf power ar plifer or as a frequency tripler to 470
Mc. Also mzy be used as an af power amplifier or
modulator. Maximum plate dissipation is 25 watts
(ICAS). The 352¢ has 6.3-volt heater; the 6850 has
12.6-volt hester

RCA-4X150A, -4X150D . ..compact, forced-air-
cooled bearr power tubes for use as power ampli-
fiers or osc llaters up to 500 Mc. Also useful as

Ll

S

& an ¥
e ARl »

ELECTRON TUBES
SEMICONDUCTOR DEVICES
BATTERIES

TEST EQUIPMENT
ELECTRONIC COMPONENTS

HECTRON |
Tese .igi' i

wide-band amplifiers in video applications. Maxi-
mum plate dissipation is 150 watts (CCS). The
4X150A has 6.0-volt heater; the 4X150D has 26.5-
volt heater.

RCA-6293 ...small, sturdy, beam power tube for
pulse modulator service in fixed or mobile equip-
ment. Can deliver peak plate current of 3 amperes
during pulse length of 30 microseconds under con-
ditions with duty factor of 0.003 and plate-supply
voltage of 2000 volts; or 1.4 amperes during pulse
length of 200 microseconds with duty factor of
0.02 and plate-supply voltage of 3500 volts. Similar
to RCA-6146 in appearance. Has 6.3-volt heater.

RCA-807, -1625 ... general-purpose beam power
tubes for use as rf power amplifiers, oscillators,
af power amplifiers, and modulators. In CW serv-
ice, may be operated at full input to 75 Mc, at
reduced input to 125 Mc. Maximum plate dissi-
pation is 30 watts (ICAS). The 807 has 6.3-volt
heater and small 5-pin base; the 1625 has 12.6-
volt heater and medium 7-pin base.

RCA-2E26, -6893 .. .small size, beam power
tubes for use as rf power amplifier and oscillators,
as well as af power amplifiers and modulators.
Can be operated with full input to 125 Mc. Maxi-
mum plate dissipation is 13.5 watts (ICAS). The

g

Tt T Tee
= Bl =
& ool Lk b Fl

ST et
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2E26 has 6.3-volt heater for fixed and mobile
equipment; the 6893 has 12.6-volt heater for mo-
bile equipment.

RCA-6161...forced-air-cooled power triode of
the integral-radiator type for uhf service in TV and
CW applications. Can be operated at full input to
900 Mc, with reduced ratings to 2000 Mc. Maxi-
mum plate dissipation is 250 watts (CCS). Has
6.3-volt heater.

RCA-6383 ... compact liquid-and-forced-air-cooled
power triode for uhf service where transmitter-
design factors of compactness, light weight, and
high power output are prime considerations. Full
plate voltage and input up to 2000 Mc. Maximum
Elat(e dissipation is 600 watts (CCS). Has 6.3-volt
eater.

RCA-5946 ... compact forced-air-cooled power tri-
ode for uhf plate-pulsed oscillator and amplifier
service; has maximum plate dissipation of 250
watts (CCS), and can be operated with full input
up to 1300 Mc. Similar to RCA-6161 in appearance.
Has 6.3-volt heater.

For further technical data on these and other
power tubes, refer to RCA Tube Handbook HB-3.

s B 5
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TIPLESS VIDICON FOR COLOR OR
BLACK-AND-WHITE TV CAMERAS

RCA-6326-A .. . 600-line
{'_ resolution; primarily for use
in compact color cameras
for cither film or live pick-
up. Also suitable for use in
black-and-white cameras. Car
provide a picture of high
quality for broadcasting or
industrial television appli-

NOW...another RCA first in Camera Tubes
MICRO-MESH...the 750-mesh screen for
RCA Image Orthicons

For Black-and-White

RCA-5820
{with new Micro-Mesh]}

-

1 cations. Has a sensitivity 2

1] that permits operation at -

{with new Micro-Mesh) oy i levels comparable to those .
iy ¥ ;equnred for m(étlont-pnfture

RCA announces a major development—-MICRC-MESH t r""‘ cameras. Spectral re- =

SCREEN—in Image Orthicon design that substantially § #‘)onse a%proachefs Fhat of

improves TV camera picture quality -even beyond teleye't estlgn eah_urr:asla :
present-day high-quality standards of performance! 1 |Ip sss S mfclurne w(;cﬂ at-

In RCA MICRO-MESH, the fineness of the mesh has BATTERIES FOR iy ig:. y%iz Othaon E:f siede?tcip' {

been increased from 500 lines per inch to a new high
of 750 lines per inch--with a mechanical exactness
heretofore unattainable. Here are a few ways this
improvement works for you. (1) It eliminates mesh
pattern and moiré effect without need for defocusing

both in black-and-white and color. (2) It permits
improved picture-detail contrast. (3) [t is particularly
effective in color cameras where detail contrast cannot

TRANSISTOR APPLICATIONS

Comprehensive line ... specifically designed for
use in transistor equipment ... single-voitage types
(4, 5.5, and 9 volts)...multiple-voltage types (3,
6, 9 volts and 9, 13.5 volts). Use coupon for your
transistor battery bulletin.

B structure, to give improved
performance.

NEW POWER-TUBE MANUAL

be improved by operating the tube above the knee. 3
P y AVAILABLE :

® RCA Trans-
mitting Tubes
T7-4 256 pages.
Contains basic :
information on &
generic tube
types, on tube &
parts and mate-
rials, on tube in-
statlation and ap- :
plication, and on 5
interpretation of tube data. Inciudes maxi-
mum ratings, typical operating values, and
characteristics curves for power tubes hav-

8
2Y 6
° oA .f_ 074° (FLANGE)

< pe
)
, o)

p N ®

O 2T

oA

e 127,
oA, 32

sections on transmitter-design considera-
tions and on rectifier circuits and filters.
Features classification charts for quick,

¢ b y ing piate-input ratings up to 4 kilowatts,
~t g b MULTIPLIER and maximum ratings and operating values
P T vy ,_L PHOTOTUBE for associated rectifier tubes. Contains

2z

WITH ULTRAVIOLET RESPONSE

RCA-6903 .. head-on type, ten-stage multiplier easy selection of tubes. Features lie-flat
phototube featuring S-13 response, is constructed binding. Price $1.00.

with a fused-silica faceplate which transmits radi- g -
ant energy down to and below 2000 angstroms. ] G
At 2000 angstroms, the spectral sensitivity is more J
than 50% of the maximum response. Spectral re-
sponse covers the range from about 2000 to 6500
angstroms, with maximum response at .approxi-
mately 4400 angstroms.

COMPACT PM SPEAKER FOR
MINIATURIZED EQUIPMENT

RCA-239S1 2" dia., 34" depth; one of the
smallest speakers produced in quantity for com-
mercial radio sets, intercommunication devices,
miniaturized sound recorders, pocket-sized tran-
sistor radios. Features high sensitivity, good sound
volume from limited audio driving power.

For copy of the TT-4 Manual, ar for tech- [
nical data on the foliowing RCA items,
please use this coupon. Circle the items
in which you are interested. Mail to: %

RCA, Commercial Engineering, =
Section I19R, Harrison, N.J.

1 T71-4 (please enclose check or money order =
For sales information on any of the RCA products shown, please contact the RCA District Office nearest you: for $1.00) "
6903 6474 L2
EAST: HUmboldt 5-3900 MIDWEST: whitehall 4-2900 WEST: RAymond 3-8361 i
744 Broad Street Suite 1181, 6355 East Washington Blvd. 6326-A 23381 Speaker
Newark 2, N.J. Merchandise Mart Plaza Los Angeles 22, Calif. 5820 Battery Bulletin TBA-107
Chicago 54, 1II. Descriptive Folder and Order Form for
RCA Tube Handbook HB-3
Name
Title E
3
RADIO CORPORATION of AMERICA Company i
Tube Division, Harrison, N. J. Semiconductor Division, Somerville; N.J. hddress ¢

® Components Division, Camden, N. J.

Want more information? Use post card on last page,
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ELECTRICAL ENGINEERS...

HERE'S A GATEWAY TO A BRIGHT FUTURE

is is LINK

THE POSITION: Link ofters experienced electrical engineers excellent oppor-
tunities in Research and Development in transistor circuitry, servo-mechanisms,
and digital computer techniques. Here you can develop your own potential —
you’ll work on interesting and diversified projects . . . your fellow-workers will
include leaders in the field.

Excellent employee benefits include liberal moving allowances. Opportunities
for advancement are as great as your engineering vision can make them.

THE COMPANY, ITS PRCDUCTS AND

FACILITIES: Thousands of Link trainers, many hun-
dreds of Link jet flight simulators were built in this
plant. Other products manufactured here include
computers and their components, servo-mechanisms,
gear boxes, and many electronic measuring devices.

As today’s flight simulators reach final assembly,
research on the models to match tomorrow’s flights
goes on.

Plant No. 1

N

oxd
‘-.xi:;é

%
¥
B

THE COMMUNITY: Binghamton offers all urban

facilities, yet is close to the beautiful vacationland of
upstate New York. Here’s an ideal suburban environ-
ment for your family —and unlimited recreational
facilities, too. There’s plenty of fishing, swimming, and
golfing opportunities — all within minutes from your
future home.

s TS

Qualified electronic engineers please send
your resumes to Manager of Employment

AVIATION, INC. '

A SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION. |

A minanAmTon. NEw vomx :
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A

Long Operafes\
i Life in any
= Here is a miniature 60-CPS chop- POSifion Low
. per of proven life. Manufactured Quasiresonant drive mechanism Noise
; g under rigid controls that assure operates in any position. As a Noise level is inherently fow. For

a8

8 &'E'-f

s

you of uniformity, Type 175 chop-
pers are still operating in the field
after 10,000 hours. Life naturally
depends on operating conditions;
our experience is available to you
in planning your circuit to take full
advantage of the characteristics

listed below.

comsequence, you can mount this
versatile chopper as is most con-
venientin packaging your equip-
ment. Where space is limited, use
a unit with solder-lug terminals.
The chopper is hermetically seal-
ed. Fumes and moisture cannot

degrade performance.

still quieter operation, drive-coil
leads can be brought in through
the top. All types are also avail-
able on special order with mu-

metal cans.

”
- .
i Chopper Ratings . g
g Chopper Application
Drive . . .
. 60 + & CPS The chopper is a basic component; a SPDT switch that runs
requency - . R R . . .
Voltage 6.3 + 0.6 RMS volts continuously and in synchronism with its drive voltage. It
Contacts is an excellent modulator; requires no bias to maintain a zero
Dwell Time 165 + 15 electrical null; produces 100% modulation. It is an equally fine syn.
degrees chronous detector. Choppers are used in such equipments as
5 Balance 15 electrical degrees autopilots, machine controls, test equipments, and stabilized
t Phase angle 20 + electrical DC amplifiers
,‘J- degrees P :
- Voltage 0 te 100 DC volts
'!i_: Current 0 10 2 MA in resistive For further details write to
v cireuit
Noise 50 RMS microvolts
average

ELECTRONICS — September, 1956

Above ratings are for operation in an ambi-

ent of 23 C.

WAL americantadiohistorv.com

Want more information? Use post card on last page.
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From deadly sea “bird” to underwater “nest”

AMF has experience you can use

® Designing and producing ultra-modern ship-borne weapons, or building less spectacular
but highly important underwater mines, AMF is engaged in hundreds of such complex tasks
every day @ The highly specialized yet widely diversified activities of some 35 engineering
and production facilities provide AMF with a wealth of experience that covers nearly every
field of industry. And it is immediately available to you @ Call upon AMF with your problem.
See for yourself why this all-around experience in answering the needs of government and

industry alike has made AMF the “can do” company.

Research, Development,
Production in thesa fields:

® Armament
e Ballisrics Another Product
o e S —

® Raodar Antennae

Defense Products Group

s ot MRV IZ AL EI I AMERICAN MACHINE & FOUNDRY COMPANY

. . PRODUCTS 4
® Auxiliary Power Supplies 1101 North Royal Street, Alexandria, Va.
® Control Systems
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from the makers
of precision
aircraft switches . ..

LONGER LIFE

(150,000 operations, elec. and mech.)

(Meets AN 3234 Specifications)

ACCURATE REPEATABILITY
LOW COST

The new Electro-Snap F2 Series snap action
switches are extra-compact with extremely high
electrical capacity for their size. Mechanical and
electrical life at 1/32” overtravel is 150,000 op-
erations, minimum, with accurate repeatability
and constant stability of tolerances. Self-aligning
springs provide contact wiping action rare in a
-switch of this size.

Write for Data Sheet FN-9

ELECTRO-SNAP

SWITCH AND MFG. CO.
4236 West Lake Street, Chicago 24, Illinois

DIRECT INTERCHANGEABILITY

SERIES F2 BASIC SWITCH

£2-3: Single Pole, Double Throw

F2-2: Single Pole, Normolly Open
K27 Single Pote, Normally Closed

Durable case of special plastic gives the
switch an ambient temperature rating of
—100° to 4-275° F.* Available, at low
cost, in three basic models with a wide
selection of actuators.

*Available with —100° -+350° rating

(3) 4-40 RoOuwND HEAD
SCREWS ¢ LOCKWASHERS

S B

150
-—1' - oIS

—

)

144388 pa,
HOLE

OPERATING CHARACTERISTICS TOP VIEW
Electrical Rating:
10 AMPS; IND. -+ RES. '2' Y
30 V.D.C. 110/250 V.A.C. 3
(RATING FOR AIRBORNE APPLICATION; v in :
6 AMP 30 V.D.C. INDUC.) CRIN
Operating Force................ 7101202 +(,ﬁ b
. . W
Reset Force.........ooovviivn... 4 oz. Min ~a .50
Pretravel ...................... 3/64 Max. wo
Movement Differential............ .011 £ 005 L |
Overtravel ..............0uvnns. 1/32 Min. S 12 6.3_507_
o »
247 1l
) =
test
J14-

MODERN DESIGN
IN A COMPLETE LINE
OF SWITCHES

MULTI-POLE
SWITCHES

SUB-MINIATURE
SWITCH

L 3
32
SIDE VIEW

8

FRONT VIEW

BASIC
SWITCH

HERMETICALLY-SEALED
LIMIT SWITCHES

ONE-WAY LIMIT
SWITCH

Want more information?
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For the most dependable

printed circuits, you need

the high bond strength, workability, heat-resistance

of C-DF DILE

i,

= -

Printed circuits based on C-D-F materials are being used
with great success in military electronic equipment, commer-
cial television and radio sets, telephone switchboards—even
sub-miniature radiosonde equipment and hearing aids.

Photos courtesy of Photocircuits, Inc., Glen Cove, N.Y.

CTO" METAL-CLAD LAMINATES

HIGH BOND STRENGTH—C-D-F’s special adhesive for metal-
clad Dilecto bonds the copper foil to the plastic without affecting
the laminate’s superior electrical properties. Heat-resistance, dissi-
pation factor, dielectric constant, dielectric strength, and insulation
resistance of the Dilecto base remain unaffected. The closely-
bonded foil can be etched cleanly and dipped in hot solder to
450°F. for ten seconds with a guarantee of no blistering or separat-
ing. Metal-Clad Dilecto can be punched or machined either before
or after etching.

EXCELLENT WORKABILITY—On all four Dilecto metal-clad
grades, you can solder, punch, saw, and assemble components
either by hand or automatically. Thanks to the inherently superior
workability of the plastics laminate over that of ceramic-type
materials, Dilecto can be dropped, jammed into tight chassis, and
otherwise treated roughly on the assembly line and in service.

HIGH HEAT-RESISTANCE—Metal-Clad Dilecto Laminates are
made of phenolic, epoxy, or Teflon* resin for various conditions
of service and assembly, and have either cellulosic paper or woven
glass-fabric base. All are ideally suited to printed-circuit applica-
tions in which heat-dissipation is a major problem. Continuous
exposure to high ambient operating temperatures in enclosed elec-
tronic equipment has no significant effects on Dilecto’s electrical
and physical properties.

UNLOAD YOUR HEADACHE HERE! C-D-F, a big, reliable
source of supply, can help you get the most for your printed-circuit
money by reducing rejects, lowering fabrication costs, assuring
dependable quality every time. Send us your print or problem, and
we'll gladly supply appropriate test samples free. See our catalog
in the Product Design File (Sweet’s) or send for the new 20-page
Dilecto catalog. Let your nearby C-D-F sales engineer (listed in
Sweet’s) help you right from the design stage!

TYPICAL PROPERTY VALUES
Copper-Clad Copper-Clad Copper-Clad Copper-Clad
PHENOLIC PHENOLIC EPOXY TEFLON*
| (Grade XXXP-26) [  (Grade XXXP-28) (Grade GB-181E) (Grade GB-112T)
BOND STRENGTH--0.0014" foil
(Lbs. reqd. to separate 1” 7toll 5t09 8012 4t08
| width of foil from laminate)
MAXIMUM CONTINUOUS
| OPERATING TEMP. (Deg, C.) 120 120 150 200
DIELECTRIC STRENGTH
| (Maximum voltage permil) 800 800 - 650 70
INSULATION RESISTANCE (Megohms)

96 hrs, at 35° C. & 90% RH 50,000 25,000 20,000 Ove_r 106 Eegohms
_ DIELECTRIC CONSTANT 106 Cycles 420 4.20 45 2.85
 DISSIPATION FACTOR 106 Cycles 0.026 0.052 0.018 10.0006
 ARC-RESISTANCE (Seconds) 0 5 12 180 ;
_ TENSILE STRENGTH (psi.) | 16,000x13000 12,000 x 10,000 48,000 x 44,000 . 23,000x21,000
| FLEXURAL STRENGTH (psi.) - 21,000 x 18,000 18,000 x 16,000 65,000 x 55,000 13,000 x 11,000

1Z0D IMPACT STRENGTH edgewise
| (. Ibs. per inch of notch) 0.40 x 0.35 0.40 x 0.35 135x11.5 f.O x50
(CF(’)SIi\{I)PRESSIVE STRENGTH flatwise 28000 22,000 62,000 20,000
- | Medium-weave, Fine-weave,
BASE MATERIAL OF LAMINATE Cotton rag paper Cotton rag paper medium-weight medium-weight
e . - o glass cloth glass cloth
COLOR OF UNCLAD LAMINATE Natural greenish _Natural Brown Natural i Natural
All these standard grades are available with 0.0014’", 0.0028", 0.0042”, or thicker electrolytic or rolled copper foil
on one or both surfaces. Other metal foils and other resin-and-base combinations can be supplied on special order.

*duPont Trademark

& CONTINENTAL

NEWARK
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DIAMOND FIBRE

CONTINENTAL-DIAMOND FIBRE DIVISION OF THE BUDD COMPANY, INC.

16, DELAWARE
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IE‘::E Y Up is as high as it’s necessary to go . . . when somebody calls the turn upstairs!

And down here, we’re in trouble . . . unless the complex electronic equipment
that protects and guides our military aircraft is unfailing. That’s why
superiority of product is a way of life at Hallicrafters . . . why the Hallicrafters
Company has been a leader in the field of electronics for more than 20 years.

Today, Hallicrafters maintains a separate division devoted exclusively to the
research . . . development . . . and production of superior electronic
equipment for military use. A team of the finest engineers available . . . the most
advanced laboratory and equipment . . . as well as extensive model shop
and production facilities stand ready to serve you, now!

Call on us. Hallicrafters can help solve any complex electronic problem you may have.

« hallicrafters com

4401 West Fifth Ave., Chicago 24, I,

The Hallicrafters Company is Experienced and Activz in:

Guided Missile Control Equipment o Communicalions Equipment o Countermeasures
Equipment o Mobile and Fired Radio and Teletupe Staiions o Micro Wave Equipment ¢ Radio
Relay Systems o Portable Communications o Airborne Radar e Loran and Nawgational Aids

ELECTRONICS — September, 1956 Want more information? Use post card on lost page.
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A MESSAGE TO AMERICAN INDUSTRY

* FOURTH OF A SPECIAL SERIES

THE SHORTAGE OF SCIENTISTS AND ENGINEERS:

What Caused It?

Whay is the United States confronted with a
serious shortage of scientists and engineers?

One reason, discussed in earlier editorials in
this series, is that the increasingly complex tech-
nology needed for national security and for an
expanding economy has raised enormously the
demand for technically trained people.

But it is clear also that too little has been
done to increase the supply of scientists
and engineers and to make most effective
use of the limited number now available.
It is with this second reason for the shortage
that this editorial deals.

i Too few bright young people have been at-
tracted to careers in the sciences and engineer-
ing. Many with technical training have been
leaving these professions, with the exodus from
teaching being especially alarming. And the
technical talent now employed in industry, gov-
ernment and education is, in too many instances,
being utilized less effectively than it might be.

Paying for a Miscalculation

A legacy of the depression provides part of
the explanation for the current shortage of
young people entering scientific and engineer-
ing careers. Because of low birthrates in the
1930s, there are now about one million fewer
boys and girls of college age than there were in
the early 1940s. Not until 1960 will there be as
many in the 18-21 age group as in 1945. And
from the brightest young people of these ages
must come, not only scientists and engineers,
but the new members of all the professions
needed by our growing economy.

A miscalculation in the late 1940s, when our
future needs in various occupations were being
gauged, provides another part of the explana-

58

tion. Occupational counselors and high school
students were advised that, because of heavy
postwar enrollments in engineering and other
technical fields, “it is likely that the shortages
of trained men will bealleviated in a few years.””*

Instead of being alleviated, however, the
shortages became more acute. Job opportunities
grew rapidly, while graduating classes dwin-
dled. Fewer than half as many students received
degrees in engineering in 1955 as in 1950, the
peak postwar year. The trend has been reversed,
but graduating classes will not be large enough
to narrow the gap for several years.

Lost Talent

Beyond these temporary conditions, there is
another explanation for the failure of the num-
ber of scientists and engineers to keep pace with
our rising needs. This is the staggering loss be-
tween high school and college of voung people
with the talent to be successful in science and
engineering. Last year between 60,000 and
100,000 high school graduates of college
ability failed to enroll in college for finan-
cial reasons and perhaps an additional
100,000 did not enter college because of
lack of interest.f

Of the most intelligent 20 percent in the group
of college age, fewer than half enter college and
only about « third graduate from college. Edu-
cational authorities estimate that fewer than
2 percent of those in the college age group who
are mentally equipped to obtain Ph. D. degrees
will actually obtain such degrees.

Another crucial stage is in the high

*U. S. Bureau of Labor Statistics, Occupational Outlook
Handbook (Bulletin 940), p. 63.

tCharles C. Cole, Jr. {assistant dean. Columbia College,
Columbia University), Higher Education, November 1955.
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schools, where future scientists and engi-
neers receive their first training in science
and mathematics. There are serious weak-
nesses and signs of deterioration in this
vitul part of our educational system.

One-quarter of all American high schools
offer no chemistry or physics. One-quarter offer
no geometry. In many of the schools offering
science and mathematics courses, the quality of
instruction is low. Last year in the New York
City school system alone more than 10,000 stu-
dents were in science classes taught by teachers
who were not trained in science.

This is a situation that threatens to be-
come much worse. Between 1950 and 1955
the number of graduating teachers qualified to
teach high school mathematics dropped 53 per-
cent and those qualified to teach science dropped
59 percent. Furthermore, only about 60 percent
of the gradualtes certified to teach mathematics
or science in 1955 entered teaching as a career.

On the students’ side — partly because of in-
adequate guidance programs — there has been
a drift away from science and mathematics
courses. The result of low student interest, and
poor high school programs, in science and math-
ematics is virtually to foreclose careers in sci-
ence and engineering lo many bright young
people. They miss the necessary basic training.
Many who do attempt to obtain college train-
ing in these fields are ill-equipped. Engineering
school deans report that fully half of their stu-
dents enter with deficiencies in mathematics.

Misuse of Trained People

Scientific and engineering careers have
long had a reputation for low salaries and
limited opportunities for advancement. In
recent years starting salaries have sky-rocketed
and have been accorded wide publicity. But un-
fortunately there has been much less improve-
ment in the salaries paid experienced engineers
and scientists, especially in government and ed-
ucation. This has lowered the morale of experi-
enced men and provided an incentive to desert
engineering and research positions for higher
paying jobs in sales or management.

Iingineers and research scientists complain
also that too much of their time now is spent on
tasks that draftsmen and technicians could per-
form. Unfortunately for easy solution of this
problem, however, there is an acute shortage of

ELECTRONICS — September, 1956

technicians as well. Worse still, there are indi-
cations that some companies in industries using
large numbers of engineers have gobbled up
technical manpower at a faster rate than they
can effectively employ these scarce people. |

Another drain on the supply of newly-trained
scientists and engineers is military service.
About 8,000 of this year’s 27,000 engineering
graduates were in ROTC programs and commit-
ted to active duty after graduation. Dr. A. W.
Davison, chairman of the Engineering Man-
power Commission of the Engineers Joint Coun-
cil, says that in most cases no attempt is made
by the Armed Services to assign these young
officers to duties for which their engineering
education specifically prepared them. They are
not only withheld from industry and education
for two years but also are not utilized in defense
programs requiring more engineers and re-
search scientists.

Some of the causes for the present short-
age of scientists and engineers —bad ad-
vice a few years ago and a college age
group held down by depression birthrates
in the 1930s — are gradually being over-
come. But others, such as the deteriora-
tion of science and mathematies training
in our public schools and the many in-
stances of ineffective utilization of secarce
technical talent, enjoy no such prospect of
automatic correction. The final editorial in
this series will deal with some practical sug-
gestions for meeting these problems.

This is one of a series of editorials prepared
by the McGraw-Hill Department of Economics
to help increase public knowledge and under-
standing of important nationwide develop-
ments of particular concern to the business
and professional community served by our
industrial and technical publications.

Permission is [reely extended 10 newspapers,
groups or individuals to quote or reprint all
or paris of the text.

PRESIDENT

McGRAW-HILL PUBLISHING COMPANY, INC.
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Acetic Acid
Aluminum Nitrate
Aluminum Sulfate

gk 7y

ammoniom corboncte. By k@r ELECTRONIC CHEMICALS

Ammohium Chloride
Ammonium Hydroxide
Ammonium Phosphate

Antimony Trioxide

Barium Acetate
Barium Carbonate
Barium Fluoride
Barium Nitrate
Benzene
Boric Acid
Cadmium Chloride
Cadmium Nitrate
Cadmium Sulfate
Calcium Carbonate
Calcium Chloride
Calcium Fluoride
Calcium Nitrate
Calcium Phosphate
Ether, Petroleum
Hydrochloric Acid
Hydrofluoric Acid
Lithium Carbonate
Lithium Chloride
Lithium Nitrate
Lithium Sulfate
Magnesium Carbonate
Magnesium Chloride
Magnesium Oxide
Manganous Carbonate
Methanol
Nickelous Chloride
Nickelous Nitrate
Nickelous Sulfate
Nitric Acid

Potassium Dichromate

Potassium Hydroxide
Radio Mixtures
Silicic Acid
Sodium Carbonate
Sodium Chloride
Sodium Hydroxide
Sodium Phosphate Dibasic
Strontium Nitrate
Sulfuric Acid
Toluene
Triple Carbonate
Zinc Chloride
Zinc Nitrate
Zinc Oxide

PURITY BY THE TON
~for production use

NEW YORK CHICAGO
122 E. 42nd St

60

435 N. Michigan Ave.
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For your electronic tubes and screens=-

BAKER CHEMICALS FOR THE ELECTRONIC INDUSTRY
are manufactured to rigid standards of chemical purity. They
are ideally suited for the production of phosphors, emission
coatings, activating agents, etc. used in military and civilian
radar, radio and television equipment.

For many years, J. T. Baker Chemical Co. has supplied tonnage
chemicals of controlled purity and uniformity for industries
where precision is the key word.

Today, the increasing demands of high fidelity and color TV
equipment present for ever-new challenges of closer tolerances.
Baker works closely with chemists and electronic engineers to
aid in meeting these challenges., You may be sure that Baker is
well-equipped to supply your industry with the high purity ton-
nage chemicals you need —when you need them.

Look over the list of Baker electronic chemicals on this page—
write for prices and samples of those which interest you in your
production. Further, if your development and research requires
these or other chemicals to precise standards, Baker is your
logical source of dependable supply.

J.T. @r Chemical Co.

REAGENT M FINE - INDUSTRIAL

Phillipsburg, New Jersey

BRANCH OFFICES

PHILADELPHIA LOS ANGELES
6908 Market St., Upper Darby, Pa.

170 E. California St., Pasadena 5, Cal.
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PHILCO

SBT *2 N240
E==a - HIGH SPEED SWITCHING TRANSISTOR

C,, (COMMON BASE
OUTPUT CAPACITY)

v,, = =007V MAX.
V., = =010V MAX.

with response time in
millimicrosecond range

1., (COLLECTOR CUTCFF
CURRENT) |
e
1., (EMITTER CUTO °F
CURRENT!}

i

MAXIMUM RATINGS

- P, = 10mw
V,=-6V. lL=-loma @ 40°C.

PULSE RESPONSE
Scope
Tektronix
Type 541

[ oy T i I
e Y
+ * -‘%

{ unm'a_\"_ , \&
SATU +
J| e %

Test Conditions: V. isset to o
i tis :;;

—6V and pulse 1npu T | ewr Gomon

adjusted until transistor 18 |

just in saturation. V.. is then

~—r CEKOSECONDS —> Jlowered to —1.5V for sat\lx-

N rated pulse curve. =, = hole

storage time.

TS

1

— 6 VOL

’ *Trade mark of
Philco Corporation

P
=3

o
=

FEATURES

2
Z
8 50 . . .

COLLECTOR Egﬁ . Low saturation resistance

%40 .

cuaraCTERISTC =2 ] e Low saturation voltage

IN SATURATION §§3'° o ldeal electrical characteristics for direct
5 coupled circuitr

REGION 5] oup circuitry

T

e Extremely fast rise and fall time

o Absolute hermetic seal

o Available now in production quantities

Proven performance of the Philco Surface Barrier Tran.
sistor has made it the basis for design of both military

p and commercial computers where speed and reliability
o2~ are the major considerations. And now this transistor
g | goes even farther . . by giving reliable performance in
INPUT g0 20 megacycle switching circuits!
CHARACTERISTIC Eo.u
4 Make Philco your prime source of information
4

Jor bigh speed computer transistor applications.

—— 150

Ty AMOLOANPS. Write fo Dept. E, Lansdale Tube Company Division, Lansdale, Pa,
1, (BASE CURRENT)~ g

PHILCO CORPORATION

LANSDALE TUBE COMPANY DIVISION
LANSDALE, PENNSYLVANIA



ENGINEERING BULLETIN

ON MICRO-BEARINGS

Miniature Instrument Ball Bearings

TYPES OF BEARING

The Retainer Bearing fitted with the
one-piece crown retainer is well suited
for the great majority of instrument
applications. Even ball spacing pro-
duces good performance at low-moder-
ate speeds, and it can also handle
radial or thrust loads. Improved fabri-
cating techniques result in crown re-
tainers being specified for low-torque
requirements.

Phenolic Retainers machined from
phenolic plastic allow higher speeds
and also provide some retention of
lubricant. This retainer is used with
angular contact bearings where one
land is ground away from the inner or
outer ring to permit bearing assembly.
Such a design permits thrust only in

@1 the direction of the side
4 . having the full land.

The Full Bearing has
a full complement of
balls. Filling notches
are ground on one side
of each ring to allow as-
sembly. This type is
steadily being replaced
by retainer bearings
which cost less to man-
ufacture and assemble.
It has an advantage for
certain applications re-
quiring maximum ra-

¥ dial load capacity, but
PHENOLIC is unable to handie
thrust loads because of possible inter-
ference between the balls and filling
notches. Contact between the balls
creates friction which makes the full
bearing unsuitable for low torque or
high speed applications.

MATERIALS

Stainless Steel’s anti-corrosive proper-
ties have made it first choice for bear-
ings used in precision instruments, and
it has become one of the standard
materials for this purpose. It can be
ground and finished to a high degree
of precision.

Chrome Steel should only be speci-
fied when bearings must operate at
critical limits of capacity, a condition
not often encountered in instruments.
It has a somewhat higher load rating
than stainless steel but is subject to
rapid corrosion if not protected during
handling and use.

Beryllium Copper should be restrice
ted to applications which definitely re-
quire non-magnetic properties in the
bearings. All components of the bear-
ing are fabricated from this material.
If non-magnetic properties are not
required, stainless steel is a better
selection.

LOAD RATINGS

A miniature bearing is seldom opera-
ted at or near its rated load capacity.
However, the designer must have suffi-
cient information to assure intelligent
selection. The load ratings presented
in the New Hampshire Ball Bearings,
Inc. catalog tables are based on stand-
ards established by the AFBMA after
extensive studies and tests.

Dynamic load ratings apply to bear-
ings that are rotating. Time-consum-
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ing calculations can be avoided by
making use of the C factor shown in
our catalog.

Static load ratings apply to bearings
at rest. Since this exists in relatively
few cases, static load rating is not
usually given much emphasis. Formu-
lae have been developed, however, and
the need for this information is in-
creasing, — primarily for units sub-
jected to shock loading.

RADIAL AND AXIAL PLAY
Radial play is the displacement of one
ring with respect to the other along
the diameter of the bearing.

It is important in the successful ap-
plication of precision bearings and
should be specified in orders. A range
of .0002” to .0005” is satisfactory for
most applications but tighter or looser

Radiat Clearances may be required.
play1The minimum clearance

l lshould be .0001” and the total

spread from min. to max,

should be at least .0002”.
Axial play is the displace-

} ment of one ring with respect

l Radial Play — Maximum distance one

race may move diametrically with
i respect to the other without the appli-
cation of measurable force when both
races lie in the same plane.

]
o

F(neg)

Axial Play
g

F(neg)

- — -

Axial Play — The maximum
relative axial movement of
inner race with respect to the
outer, when both races are
coaxially centered, without
the application of measur-
able force.

to the other along the bearing axis. It
is specified only when axial positioning
of the shaft must be held within cer-
tain limits. Radial and axial play are
mutually dependent factors and the
former is the one usually specified.

TORQUE TESTS

Sensitive instruments require bearings
with minimum inherent friction.
Starting, or breakaway, torque is most
often used to define limits. This is the
force necessary to induce rotation
from standstill under clearly estab-
lished conditions of mounting and
loading.

Torque tests can reveal much about

Want more information? Use post card on last page.

the true quality and geometry of the
bearing. Investigations being conduc-
ted constantly are producing valuable
contributions to the refinement of
instrument bearings.

Test Bearing e

Turbine ————»

Shaft —————a

- —}— stana

TORQUE TESTER

MOUNTING PRACTICE

An improper fit to the shaft or housing
can cause malfunctioning and failure
of a precision bearing. The factors
vary so with each application that
bearing manufacturers are reluctant
to make definite recommendations un-
less adequate information is furnished.
The user cannot be sure that he has
selected proper fits unless he has con-
sidered the variables involved in the
manufacture of both instruments and
bearings.

For selective assembly “coded bear-
ings” can be supplied. This involves
sorting bores and outside diameters in
.0001” increments. It produces four
possible groups within the quantity
ordered but quantities in any one
group cannot be assured. Coding
should be specified only when definite
advantages justify the additional cost.

DESIGNERS HANDBOOK
FREE TO ENGINEERS

If you work with
miniature bear-
ings, you’ll find
this 'new, 70 page
authoritative pub-
lication a great
help in solving
problems 1n de-
signing instru-
ments or small S
electro - mechani-
cal assemblies.

Free to engineers, draftsmen and
purchasing agents.

Write New Hampshire Ball Bearings,
Inc., Peterborough 1, N.H.
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that meets the exacting requirements

of the GOLD standard
m “

These subminiature glass diodes, gene"a' purpose types

the result of Radio Receptor’s

controlled gold bonding process,

are long lived and dependable. =

They include such desirable char- hlgh tempel‘atu"e types
acteristics as high conductance,
low leakage and fast reverse recov-
ery, all at a low cost that makes high conductance types

them practical for every type of

service. Individually tested in our  ————————————-. ——
factory, RRco. gold bonded diodes

give superior service in the field computer types

under the most rigorous conditions. 3

Production quantities

available for immediate delivery mili'al‘y lypes

Semiconductor Division, RADIO RECEPTOR CO., INC.
240 Wythe Avenue, Brooklyn 11, N. Y.

If your production includes
computers, receiving equip-
ment, transistor biasing,
magnetic amplifiers, modula-
tors, demodulators, pulse cir-

Please send me your new diode catalog No. G-60

i
1
1
)
'
)
]

cuitry, logic circuitry, meter- ! Name..........o Position...............c.......
ing, varistors, or any other cir- ':

cuitry requiring diodes, write : C

for our comprehensive naw %’ OMPAaNYy.. ge... . govgmma: - - - . - T oo - e e - - G- Eaer e
L catalog today. It includes 1

typical characteristic charts and additional informa- b Address S———
tion pertaining to our complete line. - . i

: 1 T B, ' :: City. Zone.......State.........

et ; i 1ol i

@ Radio and Electronic Products Since 1922 1 5
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LA B g sl s 1

ELECTRONICS — September, 1956 Want more information? Use post card on last page. 63



CAMERA PICK-UP TUBES
FROM WESTINGHOUSE

g 3 Image Orthicon (WL-5820), left
. ° 1 -

estinghou: g | Vidicon (WL-6198), right
ELIATR O N~ TUB : |

IMAGE
ORTHICON

For superlative tube performance in your
television cameras, you’ll find this worth
remembering.

The same fine quality you have learned to
count on in all other Westinghouse Tubes is
available to you in the Vidicons and Image
Orthicons that are in production today at
Westinghouse. Improved versions for military
and industrial applications are under devel-
opment.

RAOUSE
EMIRA, NEW SORNK

Born of Westinghouse experience and work-
manship, these precision-built TV pick-up
tubes are absolutely unexcelled for clarity and
brightness of image and for long, economical
life.

Whether you build TV cameras or use them
—for commercial, industrial or defense appli-
cations—we invite your inquiries. Simply
write our Commercial Engineering Depart-
ment at the address below.

ENGINEERS! For challenge, security, growth potential,
investigate career opportunities now being offered
by Westinghouse Electronic Tube Division. Write
Technical Placement Director today.

6ET-4113

WATCH WESTINGHOUSE .. :-::.:cs e uercunc convour

WESTINGHOUSE ELECTRIC CORPORATION, ELECTRONIC TUBE DIVISION, ELMIRA, N. Y.
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Starting half a century ago, Stackpole engineering centered around
two of the most basic, versatile elements . . . carbon and graphite.
Singly, in combination or mixed with metal powders, these age-old
elements were developed into materials and components that
consistently met advanced engineering requirements in many fields.

With the commercial advent of radio, this specialized experience
provided a head start for the production of composition resistors.

Thus established in 1928, the Stackpole Electronic Components
Division expanded rapidly in full keeping with the remarkable
growth of the industries it serves.

Today’s electronic lines, as illustrated on the following pages,
offer convincing evidence of the progress that has been made . . .
progress that continues today at an accelerated pace.




In addition to complete
ranges of standard component
types listed here, Stackpole
regularly develops and produces
special designs and adaptations
for quantity users. Full details
on any Stackpole component

gladly sent on request.

STACKPOLE
COMPONENTS
in 1928
This sample kit of almost 30 years
ago includes Stackpole fixed and

variable resistors and automo-
tive ignition suppressors.

Electronic Components Division

STACKPOLE CARBON COMPANY, St Marys, Pa.
Planis in St. Marys, Pa. (2); Kane, Pa. (3): Johnsonburg, Pa.

and Toronto, Ontario.

WAMW-americanradiohistory com



FIXED Composition RESISTORS

Stackpole’s position as one of today’s
major resistor suppliers is based on
two factors: (1) Consistently de-
pendable, quality-controlled re-
sistors; and (2<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>