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Precision
Production to
Military

Requirements

fo. MILITARY COMPONENTS

The manufacture ¢f transformers and associated devices for military requirements
has been a specialty of U.T.C. for the past fifteen years. Thousands
of military designs are in present production . ..a few examples are illustrated above.

In this photograph you will find transformers, reactors, filters, high Q coils, and magnetic
amplifiers. Types illustrated include units to MIL-T-27, JAN-T-27, and ANE-19.

If you have a tough problem in an Hermetic or Fosterized unit, U.T.C. is your
logical production source.

150 VARICK STREET NEW YORK 13, N. Y.
EXPORY DIVISION: 13 EAST 40th STREET, NEW YORK 16, N. Y., CABLES: “ARLAB"




4

electr ONnICS IR - 1954

PUBLICATION

MODEL SPEEDS ANTENNA DESIGN—AIll-brass 1/48-scale model of USS Mount McKinley is irrudiatt_ed at s;aled
frequencies while rotating on model range at Navy Electronics Laboratory in San Diego, Cal. to find optimum

positions for the many antennas (see p 162) COVER
Figures of the Month. .. .. . = L . o 4
Industey Report . ... ... .. ..o .. nE . B 3
Militory Reliability of Electron Tubes. .. .. ... ... ... .. ... ................ by E. R. Jervis and J. Swauger 130
Capacitance Gage Checks Coble Sheath Thickness. .. . ... ...................... by B. M, Wojciechowski 134
Portable Sync Generotor for TV Broadcasting. ... ... .. ... . .............. .. .. ... by Harold E. Ennes 138
High-Frequency Transistar Amplifiers. . . .. .. .. ... ... ... by W. F. Chow 142
Electronic Air-Wor Gome Simulates Missile Strikes. . . .. .. . ... .. . ... ... by L. |. Davis 146
Signal Overload Relay for Television Receivers. ... . . .. ... .. .. by C. Masucci, J. R. Peltz and W. B. Whalley 133
Ultrasonic Liquid Level Indicator Systems. . . .. ... ... .. ... by Robert L. Rod 156
Ship Models Predict Antenna Patterns. ... . .. ... ................. ... . by Vol Smith and C. M. Hatcher 162
Sensitive Amplifier for Medical Research, . .. .. ... ... .. .. ... ... ... ... . .. . .... by John R. Beckwith 164
Proctical Two-Stoge Transistor Amplifiers. . . . . . MaaaMild sre Wadhies nks sEawcle sy by Robert L. Riddle 169
Frequency-Code Modulation System ... . .. .... ... ... ... ... .. ... ... .. . .by H. B. Schultheis, Jr. 172

Gated Marker Generator. by G. D. Jensen 177

Simp'e Time-Delay Relay. ... .. . . . . . by Edgar D. Morgan 178

Designing Surface-Wave Transmission Lines. . .. .. .. . . . ... by Georg Goubau 180

Measuring Transistor Temperature Rise by J. Tellerman 185

Time-Shared Amplifier Stabilizes Computers. .. ... .. ... ... . ... .. . ... .. ... ... .. by Dean W. Slaughter 188
Transistor Equations Using h-Porameters (Reference Sheet). . . ... ... .. . .. ... ... ...... by C. C. Cheng 191
Crosstalk............ 129 Electrons at Work....... .. .. 196  Production Techniques............ 242 New Products... ......... 292
Plants and People.......... .338 New Books............ 398 Backtalk........... 404 Index to Advertisers........... 439

W. W. MacDONALD, Editor; VIN ZELUFF, Managing Editor; John Markus, A. A. McKenzie, Associate Editors; Williom P. O’Brien, John
M. Carroll, William G. Arnold, David A. Flndlay, Assistant Editors; Marilyn Wood, Gloria J. Filippone, Arlene Sch|lp, Editorial Assistants; Keith
Henney, Consultmg Editor; Gladys T. Montgomery, Washington Edltor Harry Phillips, Art Director; Eleanor Luke, Art Assistant

H. W. MATEER, Publisher; WALLACE B. BLOOD, Manager; R. S. Quint, Buyers’ Guide Manager; Fronk H. Ward, Business Manager;
H. E. Hilty, Classified Manager D. H. Miller, Jomes Girdwood, New York; Wm. S, Hodgkinson, New England; Warren W Shew, Philadelphia;
Charles Wardner, James T. Hauptli, Chicago, J. L. Phillips, Cleveland T. H. Carmody, R. C. Alcorn, San Francisco; Carl W. Dysinger, Los
Angeles; Robert H. Sidur, Atlanta

HBP April, 1951 ELECTRONICS Vol. 27, No. 4 AT
Member ADC and ABP

Published monthly with an additional issue in June by McGraw-Hill Publishing Compauny. Ine.. James H. McGraw (1860-1948), Founder. Publication Office, 89-129 North
Broadway. Albany I, N. Y.

Executive, Editorial and Advertising Offices: McGraw-Hill Building, 330 W. 42 St., New York 36, N. Y. Donald €. MeGraw, Dresident: Willard Chevalier, Executive Vice-
President; Joseph A. Gerardi, Vice-President and Treasurer; John J. Cooke, Secretary: aul Montgomery, senior Vice-Tresident, Pulilication Division: Ralph B. Smith, Vice-
President and Editorial Dircetor; Nelson Tiond. Viee-President and Director of Advertisinug; . T. Blaekharn, Jr., Vice-President and Director of Cirenlation.

Subscriptions: Address correspondence to Electronics—Subscription Service, 99-i29 N. Broadway, Alhany I N. Y., or 330 W, 42nd St.. New York 36, N. Y. Allow one
month for chanve of address. Subscriptions are solicited only from persons engaged in theory. research, design. n:oductlon maintenance an(l use of electronic and industrial
control components, parts and end products, Position and company connection must he indicated on subscription orders.

Single copies 75¢ for United States and possessions, and Canada: $1.50 foy Latin America; $2.00 for all other foreign countries. Iuvers’ Guide $2.00.  Subscription rates

-United States and possessions, $6.00 a year; 3‘) 00 for fuo years ada. $10.00 a vear; $16.00 for two years. Other \vestem hemisphere countries, $15.00 a year: $25.u0
for two vears. All other conntries §20.00 a vear: $30.00 for two vears. Tntered as second elass matter August 99, 1026, the P'ost Ottice at Alhan . Y., under act of
Mar, 3, 1879. Printed in 1", 8.\. Copright 105§ bv MeGraw-Hill Publishing Co., Inc.—All lights Reserved. BRANCH 0]<I‘I(’L\ 520 North \INHIL 2 we, Chicago 11,
TI1.: 68 Tost Street, San Francisco 4; MeGraw-Hill House, TLondon. T(‘ 4: Washington, 1. C. 4; Pmladelxnhm"} Cleveland 15: Detroit 26: St. Louis R
Taverty Rldg., Atlanta 8, Ga.: 1111 Wilshire RBlvd., Los Angeies 17; 738-2 Oliver Building, Plttbb\ll‘gh ELECTRONTICS is indexed regularly in The Tngineering Indox.




ELECTRONIC
VOLTAGE
STANDARDS

DC voltage standard
Model VRS15

The primary applikatca of Sorensen’s
ne= tubeless DC standard :s as a ccm-
ponent in recording equiprienrt, where
it eiminates a power sopply anc a
staadard c2l . It is also 1aterded for ase
as ¢z ladoratory stancard, illustrated
below.

Ou-put: 1%2 VDC at 6 ma. Not camaged
by short ci-cuit.

Ou-put imgedance: 12 ohme.

Accu-acy: =1 mv azaiist live

Ripsbe: 350 microvohts

Stability: a 24-ho.r stability check chows
outont drif- well wnzer 1 mv

Input rargs: 95-13C VAC, "¢, SCA”
Otaer BC standards c:n be cesigned
to your recuirements 1p o 3> VDC
and other current, Specizl mechani-
cal configuritions of the DiC sta=dard
will be designed for vour partizular
applications

Want more information? Use post card con last page.

For cclibration of maters and
oscilloscopes—Madel VRS-AC1D
This new iasirumert can be used far
direct :tecking ard calibraiing cf
va-uusm tibe vo_tmeters. It can also be
used foe irdirect caecking of power
meters.

Range: 1 mv to 100 mv
00 mv to 1 ¢
1vio10v
Aczuracys =0.25%
Input: 1 5 VAC -=18%, 14, 60~
Outptt oading: 1 megoim or higher.
However not damaged by short circyit.

We solicit _nqu:.ries for AC sandacds
of other vol-age and currzn: rat ngs.

Write for complete informatior.

Model VRS-AC1D ané Mcdel VRE15
are the latest acditions ta So-ensen’s

standard line cf power ragulating
equipment. Send for your free copy

of the new general catalog — wiite
to Sorensen & Co., Inc., 375 Fairfield

Ave., Stamford, Conn. In Esrope:
Sorensen A.G., Gartenstrasse 26,
Zwrich 2, Switzerland.

= o

gt

SORENSEN
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THE NEW
MUIRHEAD-WIGAN DECADE OSCILLATOR

TYPE D-650-A

HIS precision laboratory oscillator, which covers a range of I to III,Io0c/s with an
overall frequency accuracy of 40.29% or +o0.5¢/s, employs the decade tuning system,
by means of which the frequency can be set quickly and accurately on four decade dials
and a range switch. This system of tuning ensures the highest possible frequency accuracy
and stability. It also enables a given frequency setting to be repeated exactly, and permits the
addition or subtraction of a fixed number of cycles per second, thus giving an incremental
accuracy of an extremely high order. No other type of oscillator possesses all these advantages.

FEATURES
- MAIL THIS
Frequency range: I-11,110¢/s and 10-111,100¢/s. COUPON FOR
Frequency accuracy: +£0.29/ or £0.5¢/s. D ES C RI PTI V E
Hourly frequency stability: £0.029, over most of range. B R O C H U R E
Maximum output: 2W into 8000 ohms above 20c/s.
50mW into 8000 ohms below 20c¢/s.
NAME -
Harmonic content: 19 at W output. POSITION
COMPANY

Hum level: —80db relative to maximum output at 1000c/s. | — —
ADDRESS to which BROCHURE should be sent

Power supply: 95-125V, 60c/s; 90W. I

Dimensions: 174 in. wide x 104 in. high x 13 in. deep.

Weight: 83 Ib. et S S e—
MUIRHEAD & CO. LIMITED - BECKENHAM - KENT - ENGLAND
ELECTRONICS — April, 1954 Want more informatian? Use post card on last page. 3
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1948 1949 1950 1951 1952 OSSR A 1 1954
Year Previous Latest Year Previous Latest
Ago Month Month Ago Month Month
RECEIVER TV AUDIENCE
PRODUCTION (Source: NBC Research Dept.) Jan. ‘53 Dec. '53 Jan. ‘54
(Source: RETMA) Jan. ‘53 Dec. 53 Jan. ‘54 Sets in Use—total . .. . 21,234,100 26,973,000 27,666,000
Television sets ... .. .. 719,234 449,787 420,571
Home sets ... ... . . 361,921 514,428 271,036
Clock Radios ........ 189,592 117,672 159,932 BROADCAST STATIONS
Portable sets ........ 93,962 103,931 46,571 Source: (FCC) Feb, '53 Jan. ‘54 Feb. '54
Auto sets ........ .. 447,667 365,084 394,442 TV Stations on Air. . .. 147 369 379
TV Stns CPs—not on air 221 197 198
TV Stns—Applications 815 134 99
AM Stations on Air. .. 2,409 2,524 2,529
RECEIVER SALES AM Stns CPs—not on air 131 120 128
X . B ' AM Stns—Applications 252 165 154
b . Jan. ‘54
T - e an FM Stations on Air . . 611 555 554
Television sets, units. . . 640,073 774,856 731,917 FM Stns CPs—not on air 20 19 19
Radio sets (except auto) 414,726 1,456,008 306,407 L
. gh=Asy 4 FM Stns—Applications 8 4 3
COMMUNICATION AUTHORIZATIONS
RECEIVING TUBE SALES (Source: FCC) Jan. 53 Dec. ‘53 Jan. ‘54
(Source: RETMA) Jan. ‘53 Dec. 53 Jan. ‘54 Aeronautical ... . ... 35,323 42,455 42,314
Receiv. tubes, total units 37,343,081 23,404,026 22,133,347 Marine . .. - 38,631 43,703 43,918
Receiv. tubes, value.. . $25,688,914 $17,832,387 $16,412,505 Police, fire, etc. .. .. 12,234 14,663 14,865
Pic. tubes to mfrs., units 988,316-r 644,287-r 557,681 Industrial . . . 15,761 19,797 20,053
Picture tubes, value... $23,892,982-r $14,801,856-r $12,173,923 Land Transponatmn N 5,531 6,470 6,556
Amateur .. ... . 117,106 115,518 116,369
Citizens Radio ... .. .. 1,892 5,439 5,492
Disaster . ... . . .. .. 90 254 256
SEMICONDUCTOR SALES Experimentalh ........ 507 506 525
(Source: RETMA) Dec. '52 Nov. '53 Dec. ‘53 Common carrier ... 1,037 1,430 1,479
Germanium Diodes . .. . 1,568,334 733,029 689,409
EMPLOYMENT AND PAYROLLS
(Source: Bur. Labor Statistics)  Nov. ‘52 Oct. '53 Nov. ‘53
Quarterly Figures —— Prod. workers, comm. equip. 398.0 407.6 395.2
b Av. wkly. earnings, comm. . . $65.99 $66.97 $67.43
Year Previous Latest Av. wkly. earnings, radio. . . $63.71 $65.84 $66.40
INDUSTRIAL Ago Quarter Quarter Av. wkly. hours, comm. . . .. 41.5 40.1 -r 399
TUBE SALES Av. wkiy. hours, radio . . ... 40.1 39.9 -r 40.0
(Source: NEMA) 3rd ‘52 2nd '53 3rd ‘53
Vacuum (non-receiving) 10,582,110 10,320,720-t 9,113451,8?5 STOCK PRICE AVERAGES
Gas or vapor ........ 2,951,067 3,303,631-r 4,145, . . | , i
Phototubes . 566234 706.055-r 510,686 (Sourc.e. Standard and P.oor s}  Feb.’53 Jan. '54 Feb. '54
Magnetrons and velocity Rad!o—TV & Electronics 304.5 273.4 281.7
modulation tubes . . 8,491,301 10,523,247-r 9,822,600 Radio Broadcasters. ... 285.1 274.3 284.8
Gaps and T/R boxes . .. 1,698,259 1,683,637-r 1,554,000 p—provisional; r—revised
FIGURES UF 'I'HE YEAR TOTALS FOR THE FIRST MONTH
1953 Total 1953 1954 Percent Change
Television set production 7,214,787 719,234 420,571 —41.5
Radio set production 13,368,556 1,093,142 871,981 —20.2
Television set sales 6,375,279 640,073 731,917 +14.3
Radio set sales {except auto) 7,064,485 414,726 306,407 —26.1
Receiving tube sales 437,091,555 37,343,081 22,133,347 —40.3
Cathode-ray tube sales 7,582,835 988,316 557,681 —43.6
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INDUSTRY REPORT

New York Subways
Go Electronic

FASTEST subway train operation in
the U, S. will result from an all-elec-
tronic traffic control svstem to be
installed on the Flushing line of
New York’s IRT. The $9,028,995 job
will be handled by Uniocn Switch
who have a similar system in Stock-
holm, Sweden.

» What It Does—Features of the
traffic-control system include train
identification that will identify an
approaching train, operate switches
automatically and indicate to pas-
sengers on the platform the classi-
fication of the train.

» How It Works—Each train will
be equipped with an inert -coil
tuned to a specific frequency. Each
frequency represents a train classi-
fication. At points along the right-
of-way at which the identification is
to be made there will be a bridge,
tuned to each of the identifying
frequencies. As the train goes by,
the coil unbalances its correspond-
ing bridge.

» Speed—When the new traffic
control system is completed, the ten-
mile Flushing Line will be operated
from two control points instead of
ten. Eventually, the whole line will
be controlled from one point.

The new signal system will also
allow the operation of 37 1l-car
trains an hour over the line against
a maximum of 30 9-car trains at
present. These two improvements
should produce a 2539 increase in
passenger-carrying capacity per
train,

Stations along the line are being
extended to accommodate 1l-car
trains. At present they only take
trains of nine cars.

ELECTRONICS — April, 1954
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INITEAL shipments of commercial color cameras are made by RCA as . .

Manufacturers Boost Color Output

RCA, GE and DuMont expand
production plans to prepare tv
broadcasters for color

IN MARCH the pace of production
activity for color tv station equip-
ment increased when hoth RCA and
GE announced deliveries of color
camera equipment.

RCA has made delivery of sev-
eral commercial color tv cameras
and associated equipment to NBC
and CBS. Production and shipment
of the cameras will continue on a
regular schedule against orders al-
ready received. These include orders
from WKY, Oklahoma City;
WBAP, Fort Worth; WBEN, Buf-
falo; WTMJ, Milwaukee; WCCO,
Minneapolis; KTLA, Los Angeles;
NBC and from CBS which recently
increased its order to cover 12 com-

plete studio camera chains and as-
sociated equipment.

Each color camera chain includes
the camera, an aperture compensa-
tor, rack-mounted control amplifier,
shading generator, remote control
panel, gamma corrector and master
monitor and auxiliary switching
unit.

» Coders—General Electric, which
signed a patent license agreement
for the right o manufacture and
sell color apparatus developed by
CBS, including the single-tube field-
sequential color tv camera and the
Chromuacoder, also began deliveries
in March. First camera went to
CBS which has ordered four of the
unite.

The company also announced
plans to modify existing black-and-
white cameras for use with the



INDUSTRY REPORT—Continued

Chromacoder. Although none for
individual stations have as yet
been converted, it is estimated that
the cost for converting one camera,
including the coder, is about $46,-
000. Because one coder unit can
handle any number of field-sequen-
tial cameras, a second camera could
be converted and added for about

$6,000 additional. Four cameras
converted and coder come to about
$64,000.

Three-tube color
$66,000 each.

cameras cost

® Scanner—DuMont, which ship-
ped its first Colorvision slide scan-

v v v

ASSEMBLY-LINE methods are used at Westinghouse as

ner in December to CBS, announced
that it has delivered approximately
10 scanners to equipment manufac-
turers as a video source for test
purposes since that time.

The firm has no immediate plans
for production of color cameras but
is concentrating on film equipment.
Introduction of 16-mm color equip-
ment is planned for the NARTB
meeting this year. Prodiction plans
for 85-mm equipment are under-
way.

It has been estimated that by the
end of 1954 at least 180 stations of
all networks will be able to broad-
cast color tv.

B o

Production Begins on Color Sets

Westinghouse and RCA are
now producing color sets on
regular production basis

DURING March, two major tv re-
ceiver manufacturers, Westing-
house and RCA, announced com-
mercial production of color tv re-
ceivers on an assembly line basis.

Westinghouse receivers are now
being offered for immediate home
delivery at 36 retail stores in New
York City and 14 in northern New
Jersey.

Suggested retail price of the set
is $1,295. The firm plans to market
the sets in other major cities in the

6

near future.

» Tubes—RCA’s first commercial
models of color tv receivers went
into production in March, three
months ahead of schedule at its
Bloomington, Indiana plant. A
tentative list price of $1,000 has
been set for the 15-inch open-face
console model. The RCA production
model has 36 tubes including pic-
ture tube.

The company also announced that
the production of RCA tricolor pic-
ture tubes had reached a going rate
of 2,000 a month, within a period
of two months following FCC’s ap-
proval of NTSC color.

www americanradiohistorv. com

CBS-type color tv camera built by GE

uses field-sequential disk. Chroma-
coder converts signal to NTSC color.

Engineers Develop
New Transistor Uses

Include audio and computer
fields; new production proc-
esses appear

NEw Uses for transistors include
speech amplifiers built into hand
microphones as well as terminal
equipment and repeater amplifiers
for rural carrier telephone sys-
tems. Circuits demonstrated re-
cently indicate forthcoming appli-
cation in electronic computers.
Meanwhile development continues
of transistors resistant to heat and
moisture.

» Hand Mike—A junction tran-
sistor preamplifier built into a $95
dyvnamic hand microphone has
been announced. Use of the pre-
amplifier achieves an overall out-
put comparable to a carbon micro-
phone but the unit is more direc-
tive and avoids hissing and frying
sounds. The existing microphone
bias powers the preamplifier with-
out additional connection.

» Carrier Telephone—In Ameri-
cus, Ga., AT&T has installed a
rural carrier system that uses 300
transistors. The system covers
264 miles and includes three termi-
nal units and several repeater
amplifiers. Use of transistors re-
duces the equipment size to 1/10

(Continued on page 8)
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HIGHLY SENSITIVE...COMPACT IN SIZE!

ACTUAL SIZE

’l"he Sylvani-a IN77A is a highly sensitive compact junc- DETAILED DRAWING
tion photodiode. :

Its useful sensitivity covers the visible spectrum and
extends into the infrared region where it peaks at approxi-

: * 005
mately 1500 Angstrom Units. 093 DIA. 010 DIA. TINNED LEADS
Consider these advantages:
1 | RED DOT,
Hermetically sealed in glass (_ __________ . =
2 Extreme stability in operation. T J'
3 High sensitivity (5.0 volt peak to peak across a 100 |
k-ohm load). 3 te v MIN. J
4 e Rt g

Ltow dark current (500 pa @ —50 velts).

The high sensitivity and compact packaging of the
IN77A should provide the answer to many light-sensing
application problems. i/l more reasons why. it pays to
specify Sylvania.

FOR FULL DETAILS about the complete line of
Sylvania diodes write to Dept. 4E-1604 at

SYIVANL

Sylvania Electric Products Inc., 1740 Broadway, Mew York 19, N. Y.

In Canada: Sylvanie Electric (Ccmc:dc:) Lid., University Tower Bidg.
St. Catherine Street, Montreol, P. Q.

LIGHTING +« RADIO + ELECTRONICS =+ TELEVISION

ELECTRONICS — Apn'L 1954 Want more information? Use pest card on last page.
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INDUSTRY REPORT-—~Continued

and requires only 1/20 the power
of an electron tube syvstem.

» Computers—An eight-stage deci-
mal counter using junction tran-
sistors was demonstrated at a
West Coast computer show and the
introduction of a completely tran-
sistorized electronic computer may
take place later this year.

» Stabilized Germanium—Change

of transistor characteristics
caused by aging or effects of sur-
face moisture can be avoided by
using germanium stabilized by
heat treatment in a bath of molten
potassium cyanide. In announcing
this development, Sylvania also
called attention to a germanium-
silicon alloy, which will permit
effective transistor action up to
about 350 F.

DEMAND is for more accurate fee collections as

Electronics Moves In On Toll Roads

Pennsylvania Turnpike orders
new toll collection equipment;
other roads may follow

EXTENT to which electronic equip-
ment can be utilized om turnpikes
is emphasized by plans to equip all
terminals and interchanges on the
360-mile Pennsylvania Turnpike
with electronic toll equipment in the
fall of next vear. The Ohio Turn-
pike, now under completion, plans
to install similar equipment., With
about 2,000 miles of toll highways
completed or authorized in the U. S.
and at least that many more miles
planned, the nation’s toll roads
represent a sizeable potential mar-

8

ket for specialized electronic equip-
ment.

» Phototubes—Recently developed
by 1BM, the new toll collection
and audit system to be used
on the Penn Pike is a combination
of phototubes, specially designed
weighing platforms and toll re-
corders that make possible greater
operating efficiency, increased reve-
nue protection and more equitable
vehicle classification.

» How It Works—When a vehicle
pulls up to the toll booth the op-
erator depresses a kev on the toll
recorder, shown above, correspond-
ing to the number of axles he has

counted. If his count disagrees
with that made by the phototubes,
the toll recorder will lock. The op-
erator may correct his error by de-
pressing the proper axle key.

Axles are weighed separately as
they pass over the weighing plat-
form. Load cells and electronic
storage units retain these weights
an:l when the fare card is processed,
the weight class is automatically
punched into it.

» Recheck—At the exit inter-
change, equipment automatically
reweighs the vehicle, comparing the
weight class punched by the en-
trance recorder with the weight
class determined by the exit classi-
fier. It also reads the number of
axles and the time.

The toll equipment will compute
all revenue, compile traffic density
data, total charges by account num-
ber and quickly audit collectors’
daily work reports.

Electronic Management
Rated Excellent

Management Institute cites
firms in electronics field for
management excellence in 1953

TWENTY companies in the industry
are among the 348 companies in
the U.S. and Canada that have
been found eligible for the desig-
nation “excellently managed”, by
the American Institute of Manage-
ment.

In all, the methods of 4,000 lead-
ing companies were evaluated by
the Institute. Firms in the elec-
tronies field so designated are:
AT&T, Burroughs, CBS, GE, IBM,

McGraw  Electrie, Minneapolis
Honeywell, Minnesota Mining,
Motorola, NCR, Otis Elevator,
Philco, RCA Sperry, Sprague,
Square D, Svlvania, Thompson
Products, Westinghouse and
Zenith.

» Ratings—When auditing a man-
agement, the Institute uses a point
svstem for rating 10 key factors.
Each factor has an optimum and

{Continued on page 10)
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NDABILITY

is why Sprague
Type DFP Twist-Loks"
are the preferred

ELECTROLYTIC
CAPACITORS

Leading television set makers rely on Sprague

as their major source folr electrolytic capacitors.

Stabilityunder maximum operating conditions
plus outstandingly l-o-n-g service life are the

engineering reasons for this preference.

From the business standpoint, it makes good
sense to deal with a supplier whose quality of
product is uniformly excellent and who has the
largest production faciljties in the industry.

And now a new plant is being completed to
permit Sprague to accept an even larger portion

of your requirements.

SPRAGUE ELECTRIC COMPANY
35 Marshall St., North Adams, Massachusetts

*Trademork

in the design of equipment using

electrolytic capacitors. WORLD’S LARGEST CAPACITOR MANUFACTURER

Sprague, on request, will provide
you with complete application en-

gineering service foroptimumresults

ELECTRONICS — April, 1954 Want more information? Use post card on last page 9



INDUSTRY REPORT— Continued

minimum within which a company
must come to be certified as excel-
lently managed. The following
table lists the ten factors with the
minimum and maximum ratings:

Factors Max Min
Economic Function 100 300
Corp. Structure 500 376
Health of Karnings Growth 600 450
Fairness To Stockholders 700 525
Research and Development 700 525
Directorate Analysis 900 675
Fiscal Policies 1,100 976
Production Etliciency 1,300 975
Sales Vigor 1,400 1,050
Executive Kvaluation 2,400 1,800

» Executive Evaluation—Accord-
ing to AIM this factor is most im-
portant. Some questions for eval-
uating this factor are: What exec-
utive personnel changes have oc-
curred in recent years and why?
What program is followed in
training promising executives?
Have training programs been es-
tablished on the top management
level? How do executive salaries
compare with the industry?

Progress Payments
Clarified By Defense

FirRMs whose main business in-
volves government orders can
breathe more easily; advance pay-
ments on Defense Department con-
tracts have been reinstated.

Contractors may now receive
progress pavments to cover up to
90 percent of direct labor and mate-
rial costs or up to 75 percent of
total costs of work done under un-
delivered portions of government
contracts. This statement of policy
by the Defense Department clears
up the state of confusion which led
to a stoppage of all progress pay-
ments in January 1954.

The confusion began during the
Korean war. At that time, progress
pavments were made overly liberal;
some contractors openly discussed
profits already made on undelivered
items. Consequently, the Defense
Department asked for an investiga-
tion of progress payment policies.
This was interpreted by depart-
ment officials as drastic curtailment
and in January, 1954, complete stop-
page of progress payments was
ordered.

10

Industry Wants Excise Tax Changes

RETMA presses for excise tax
relief for monochrome sets, full
exemption for color tv

DRIVE to persuade the Senate
Finance Committee to revise the
excise tax reduction formula ap-
proved by the House of Repre-
sentatives and substitute a pro-
portionate cut in all excise taxes
and exemption for color tv is being
made by the Radio Electronics Tele-
vision Manufacturers Association.

The House proposal as it now
stands would place a ceiling of 10
percent on all excise taxes except
those on liquor and tobacco. The
present 10 percent excise tax on all
tv sets would remain unchanged.

» Take—Excise taxes collected
from the electronics industry in
fiscal 1953 total $159.83 million, the
highest take from the industry on
record. Collections for the first five
months of fiscal 1954, which began

last June, are above the 1953
amount.

The U. S. collects manu-
facturer’s excise taxes on 20

categories of products. Radio and
tv sets and parts excise totals rank
sixth on the list, led only by
gasoline and products of the auto-
motive industry.

» Reduction—According to RET-
MA, the electronics industry
agrees with the basic objective of
the House bill to increase con-
sumer purchasing power and
stimulate production through ex-
cise tax reductions but believes it
can be better achieved by broaden-
ing the base of products which
will benefit from the tax cut. The
House bill, the association says,
will reduce the excise levy on
many luxury products while a pro-
portionate tax reduction would
stimulate the production of many
manufactured products.

By removing the 10-percent tax
on color sets, Congress will follow
the traditional policy of withold-
ing taxes on new products and will
bring about an immediate reduc-
tion in the price of color receivers,
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RETMA points out. It estimates
that if a proportionate tax reduc-
tion is followed, the present 10-
percent excise tax on tv sets would
be cut to 8 percent.

Packaging Electronics
Is Big Business

Bigger tubes and sets have af-
fected packaging expense;
color may increase it

CosT of the average picture tube
carton is only about 60 cents. But
multiply it by the number of pic-
ture tubes that were produced in
1953 and it can be seen that packag-
ing in the electronics industry is
big business indeed. Approximately
$4 million was spent for picture
tube boxes alone last year. Add to
this the cost of cartons for com-
plete tv and radio sets, receiving
and industrial tube packaging and
that for military equipment and
the total cost of packaging for the
industry in 1953 was a top expense
item.

» Tubes—Cost is one main reason
why set makers were quick to ship
black and white tv tubes already in-
stalled in receivers when it was

(Continued on page 12)
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PERMANENT MAGNETS and ASSEMBLIES
for Magnetrons and Traveling Wave Tubes

The group of magnets illustrated above, weighing from a fraction
of a pound up to 75 pounds, are indicative of the wide range of
Arnold production in this field. We can supply these permanent
magnets in any size or shape you may need, with die-cast or
sand-cast aluminum jackets, Celastic covers, etc. Complete assem-
blies may be supplied with Permendur, steel or aluminum bases,
inserts and keepers as specified . . . magnetized and stabilized as
desired. ® Let Arnold bandle your magnetron and traveling wave
tube permanent magnet requirements.

WaD 4698

R — e el 8 i T e

5 COMPANY

SUBSIDIARY OF Anacueuv LUDLUM STEEL conrounon
General Offsce & Plant: Marengo, thons
DISTRICT SALES OFHCES Ne York: 350 Fifth kve.

Los Angeles 3450 Wllshﬁre Blvd Boston 200 Berkeley St

Madte to your
Speciications
. ANY SIZE, SHAPE

OR COATING REQUIRED

* (el weleome.
your inquiries
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INDUSTRY REPORT— Continved

found that it could be done safely.
Then tube makers were able to use
larger cartons for factory use in
which six picture tubes could be
shipped. Only tubes for replace-
ment sales needed individual car-
tons.

But color tv may bring back the
practice of shipping picture tubes
and sets in separate cartons to the
final customer. A few companies
have indicated that they plan to
ship color sets that way, at least
initially. Westinghouse, however, is
shipping color sets with tubes al-
ready installed.

» Savings—DMore companies are
employing puackaging experts to
concentrate exclusively on the op-
eration. One electronics firm set up
a packaging department to coordi-
nate its entire packaging program
and made savings of some $1 mil-
lion a vear.

Another company, Federal Mfg.,
found that its military packaging
costs reached $1 million in 1953,
This year it decided to become a
package manufacturer in an effort
to convert the expense into a profit-
able business.

Elevator Sales Go Up

LEADING manufacturers of eleva-
tors estimate that between 60 and
65 percent of all passenger eleva-
tors sales made in the past five
vears have been of the automatic
type that wuses electron tubes.
Nearly 80 percent of all passenger
elevator orders currently on the in-
dustry’s books are reported to be
of the automatic tvpe and the per-
centage is seen increasing.

» Tubes—Total annual production
of passenger elevators is roughly
about 4,000 banks a vear, according
to one estimate. In some fully auto-
matic elevators as many as 80 tubes
are used per bank or shaft. In other
types which are not traffic con-
trolled. from 8 to 10 tubes may be
utilized.

» Market—Tubes are moving into
old elevators too. Companies
which specialize in converting ele-
vators to automatic operation do
an increasing number of change-
overs each vear.
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TV Shipments Surpass Output

Set production in relation to
deliveries indicate status of the
industry’s pipelines

CHANGES in tv receiver distribution
channels are indicated by the vary-
ing gap between set production and
shipments to dealers. As is shown
in the chart, monthly deliveries to
dealers have dropped less since
September, 1953 than have monthly
production tallies.

In December, the widest gap in
two vears indicated that over 200,-
000 more sets were shipped to deal-
ers by manufacturers and distribu-
tors than were produced during the
month, Set manufacturers and dis-
tributors were evidently loaded
with inventory even before the drop
in retail sales occured last year.

» Concern—The tv production cut-
backs that were made during the
final months of 1953 caused concern
both in and outside the industry.
Jut according to R. C. Sprague,
chairman of the board of RETMA,
the important fact that retail sales
of sets were at virtually peak levels
in 1953 has often been overlooked
in the attention many people have
given to output cutbacks which be-
came necessary late in the fall to
prevent further accumulation of in-
ventories.

Sprague reminds that stocks of
tv sets on hand at the beginning of
last year were somewhat low in re-
lation to normal demand and to the
number of retail outlets; it was
not until July or August that this
condition was corrected. However,
the drop in retail sales beginning
in September was so sudden that
there was overproduction for sev-
eral months, with the result that
November and December output
had to be cut back fairly sharply,
to bring total stocks down to the
level of 1.9 million at the end of
the vear. Although this represents
a substantial increase from 1.2 mil-
lion a year earlier, it is not far out
of line with a normal level of 1.6
to 1.8 million sets.

» Where—At the end of 1953, over
28.5 million tv sets had been
shipped to dealers in the U. S,
Hawaii and Alaska since 1946, Over
62 percent of the receiver ship-
ments were concentrated in only
eight states, all of which received
over 1.25 million during the eight-
year period. Leading this list was
New York which received set ship-
ments totaling 4.1 million units
during the period.

The other states where tv set
shipments to dealer totaled over a

(Continued on page 14)
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GLASS TUBING CUTTING MACHINE
VERTICAL TYPE

: GLASS TUBING CUTTING MACHINE
BUTTON STEM MACHINE HORIZONTAL TYPE AUTOMATIC EXHAUST MACHINE

Built into the automatic machinery shown on this page is
knowledge of every phase of electronic tube production... “Built-in know how"
Kahle's “6 Waonders™ are engineered to mass-manufacture Suly Miniature Tubes is what makes Kahle’'s

so that the burden of “knowing how™ to make the product falls upon the machinery name the password
w=ell instead of the manufacturer. Fortv-six vears of intimate contact with the in the electronics and

design and construction of custom maclinery together with a long history of glass industries where

ioneering successes in electronics and allied industries. produce the “know-how™ . . 5
! & 3 £ ses. | production difficulties

can be overcome with
custom machinery.

in snch combinations of machines as the models depicted above. Kuhle executives
have vast experience in the actual manufacturing of the end products which such
machinery produces. This cumulative knowledge is built into the machinery to solve
bottleneeks and gives a smooth uninterrapted flow ol the finished products.

Call on Kahle and learn
how you can benefit
ftrom the company which

enjoys the respect of ENGINEERING COMPANY
the industry’s leaders. 1310 SEVENTH STREET - NORTH BERGEN. N. J
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INDUSTRY REPORT—Continued

million units during the eight-year
period were Pennsylvania, 2,647,-
072; California, 2,611,984; Ohio,
2,236,969 ; Illinois, 2,048,620; New
Jersey, 1,462,698; Michigan, 1,386,-

542 and Massachusetts, 1,257, 588.
A total of 28.4 million sets went
to dealers in the U. S. but 45,308
sets were shipped to Hawaii while
2,330 sets went to Alaska in ’53.

AIRCRAFT PLANTS use two-way radio for materials handling as . . .

Industrial Radio Surges Upward

Special and low-powered
industrial transmitters
are gaining the lead

FACTORIES have become one of the
most important markets in the in-
dustrial field for manufacturers of
mobile radio equipment.

As indicated in the chart, the
number of special and low-power

INDUSTRIAL RADIO SERVICE GROWS
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industrial transmitters authorized
by the FCC for use mainly in plant
areas has grown faster than all
other services in the industrial
classification, Manufacturing plants
now rank second to utility com-
panies as the industries number one
market in this field.

There were 30,324 transmitters
authorized in the special industrial
field, as of March 1, 1953, comprised
of 27,800 mobile station transmit-
ters and 2,524 fixed transmitters.
This represented an increase of
14,701 over the 15,615 transmitters
authorized as of Jan. 1, 1952,

Authorizations for low-power in-
dustrial transmitters, all of which
were mobile, increased during the
period from 2,305 to 4,821. Both
classifications nearly doubled their
activity over the previous year’s

total. Extension of past rates of
growth indicates that in 1954
special and low-power industrial

authorizations may reach 40,000
and 6,000 respectively. Total trans-
mitter authorizations in this classi-

fication may go as high as 150,000.

» Per Acre—Airframe manufac-
turers have found two-way radio
useful in inecreasing the efficiency
of materials-handling vehicles. They
point out that the average airframe
manufacturer uses more than 100
specialized vehicles for feeding as-
sembly lines.

A Douglas aircraft plant which
spreads over 110 acres, used 110
vehicles. North American, with a
factory covering 230 acres, uses
195 vehicles. There are about 30
airframe manufacturers in busi-
ness in the U.S., indicating the
size of this market.

» Future—Total two-way radio
sales in 1954 are estimated to ap-
proach $40 million. The sales for
Civil Defense, the leading market
for such equipment in 1953, are ex-
pected to hold up this year.

That electronic manufacturers
are aware of this growing business
is underlined by the recent entry
of DuMont into the field. The com-
pany has formed a mobile com-
munications department to develop,
manufacture and market mobile
radio equipment. There are now
more than 20 mobile and portable
receiver and 35 mobile and port-
able transmitter manufacturers.

Specialized Computer
Applications Increase

Modified input systems en-
hance computer utility; new
design trends appear

ELECTRONIC computing equipment
has been installed to calculate and
record tolls on the Pennsylvania
Turnpike. A computer has also
been installed by the Census Bureau
to read information recorded on
census data sheets. Both are spe-
cialized computers rather than gen-
eral-purpose machines.

An automatic tone transmitter
that can feed data into a large com-
puter by telephone lines is under
study by the Air Force and a West
Coast aircraft manufacturer. The
transmitter may allow a computer
to be operated from several points.

(Continued on page 16)
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DICTATING MACHINE FLOATS ON BARRYMOUNTS —
For noiscless operation, smooth, faultless playback, and the
ultirnate in protection against vibration and shock,
Soundscriber Corp. chooses Barrymounts to support their new
transcription unit. One more instance of how Barrymounts
protect the performance of precision instruments. Ask for
data on Type 372 Barrymaounts.

COAST GUARD DIRECTION FINDER
GUARDED BY BARRYMOUNTS — Where
reliability of performance is really vital,
sens:tive electronic equipment must be pro-
tected from shock and vibration. Raytheon
Manufacturing Company says: "W find that
the high quality and effectiveness of these
mountings help us assure the famed relia-
bility and excellence of our own products.”
Ask for data on Trpe C-2000 Buarvymounts.

ALL-METL BARRYMOUNTS PROTECT AIRCRAFT
RADIO COMPASS — For safe, assured, brilliant opera-
tion, at extremely high altitudes and over a wide range
of temperatures, Lear uses Barry ALL-METL vibration
isolators to support the sensitive components of their
“Executive” radio compass. They say: "We have chosen
the Barry product because we feel it is a superior product
from the standpoint of providing greater trouble-free
life”". Ask for data on Type M-44 Barrymounts.

INDUSTRIAL MACHINERY MOBILIZED BY BARRY-
MOUNTS — For example: a production line of eight
punch presses was shut down, moved 200 feet across the
plant, and was producing parts again /n a trotal elapsed
time of 23 minutes. No lagging, no skimming, and no
walking of the machines in operation — because they
were mounted on the new Leveling Barrymounts. This is
muchine-tool mobility — a new idea to make new profits
for YOU. Ask for "LOOK — NO LAGGING!'

The wide range of Barry products and the experience of Barry engineers can help you
solve shock, vibration, and noise problems in any area of military or industrial activity.
Call our nearby sales representative or write directly to us.

«BARRY =

707 PLEASANT ST., WATERTOWN 72, MASSACHUSETTS
| §

SALES REPRESENTATIVES IN i

Atlanta Baoltimore Chicago Cleveland Dallas Dayton Detroit Kansas City |
H i

Los Angeles Minneapolis New York Philadelphia Phoenix Rochester £

St. Louis San Francisco Seattle Washington, D.C. “Montreal Toronto
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INDUSTRY REPORT— Continued

Other computer design trends in-
clude use of transistors, improved
tape handling and design of low-
cost machines,

Logistic Research Inc. is a uew
name in the computer business. The
West Coast firm backed by Axel
Wenner-Gren, Electrolux Corp.
head, has sold one compter to the
Navy.

» Census—Designed by the Na-
tional Bureau of Standards, the
Census Bureau’s machine is called
FOSDIC—Film Optical Sensing
Device for Input to Computers. The
machine uses a phototube and
cathode-ray tube to sense positioned
marks on census data sheets and
convert the information to elec-
trical impulses. Input to the ma-
chine is from microfilm copies of
data sheets while output is on mag-
netic tape that can be fed directly
to a computer.

» Remote Input—Transmission of
accounting data over telephone
wires at 1,000 characters a minute
Is accomplished automatically by
an IBM unit that senses holes in
punched cards and converts the
information to tone impulses. A
West Coast plane maker is using a
tone transceiver to tie one of its
labs to the computing center.

Key to computer potential busi-
ness is Douglas Aireraft experi-
ence. Five years ago the company
devoted only 500 sq ft to its com-
puting center. Today, 12,000 sq ft
are cccupied.

» New Firm—The Logistic Re-
search computer is called ALWAC.
The computer can be sold for
$48,000 and is designed for the
small plant—under 500 emplovees.

The company is also at work on
a magnetic drum that elimin:ates
friction between reading head and
magnetie surface. It claims the so-
called air-floating drum will store
more than 2,000,000 decimal digits.

» Design Trends—Two computer
circuit designs introduced by IBM
at a West Coast computer show are
a decimal counter using eight june-
tion transistors and an array of
ferrite memory cores hooked up to
do the work of a rotating drum.
Next step—a completely tubeless
computer without moving parts.
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Projection Television
Is Down But Not Out

Home set production is vir-
tually non-existent but there
IS some activity

DECLINE of projection tv is indi-
cated in total factory sales of pro-
jection tv tubes, shown in the chart.
Although renewal sales.have held
volume up somewhat, the sales drop
has been sharp. Last year’s volume
for the first 11 months was only 25
percent as large as that in 1950.
Despite the black picture that
these statistics indicate, there is a
bright spot in projection tv trends.
During the first 11 months of last
vear, nearly 1,000 projection tv
tubes were sold to equipment manu-
facturers, almost double the total
amount sold to this market during
all of 1951 and 1952. Some of these
tubes went into theater tv equip-
ment but indications are that most
of them are being used by tv set
manufacturers for research and
development purposes.

» Color—One major set marnufac-
turer, in discussing the future of
color tv, predicted that it would
speed up the development of pro-
jection tv and indicated that the
firm is continuing its activities in
the projection field. Other manu-
facturers agree that there seems
to be a place for projection in the
color picture and say that they are
continuing to experiment with it.
However, some companies feel that
projection is still passé.

Financial Roundup

FINAL profit tallys for 1953 an-
nounced by companies in the elec-
tronies field show, on the whole,
that 1953 was a banner vear. Con-
tinued activity of some electronic
manufacturers in security tran-
sactions indicates that further ex-
pansion is planned for this vear.

The following firms made protit
reports in the past month:

Net Prolit
12 months
Company 1953 1952
AT&T $421,485.570 $35%,193,204
Emerson 3m—1954 449,231 289,516
12m-—1953 2,988,132 2.262,556
General Electric 165,727,889 151,719,905
Magnavox 6 m 1.702,000 1,516,000
Minnesota Mining 17,977,771 16,089,995
Motorola 7,076,335 7.012.700
Philco 13,068,000 11,441,000
“5,283,000

RCA 35,022,000 32,325,000
Stewart Warner 4,081,000 1,234,000
Stromberg-Carlson 1,667,308 1,240,746
Sylvania 9,536,181 6,960,625
Western Electric 52.604.613 47,081,705
Westinghouse 74,322,000 68,581,000
“Proceeds from sale of WI'TZ to Westing-

house

» Securities—Audio Devices filed
with SEC covering 10,000 shares
of common stock, (par 10 cents) to
be offered at market ($3.75) for
the account of the selling stock-
holder.

Magnetics filed with SEC cover-
ing 250,000 shares of common
stock to be offered at par ($1 per
share). Proceeds will be used to
pay part of the cost of plant and
equipment facilities.

Stromberg-Carlson registered
with SEC covering 72,025 shares
of convertible preferred stock
(cumulative-$50 par) to be offered
to common stock holders at a rate
of 1 preferred for 7 common. Pro-
ceeds will be used to repav $1.1
million of notes pavable to banks.
The balance will go into general
corporate funds.

Westinghouse registered two
statements with SEC. One cov-
ered 483,190 shares of $12.50 par
common stock to be offered under
the firm’s restricted stock option
plan to certain officers and other
executives of the company. The
other covered 200,000 shares of
the $12.50 stock to be offered under
an employees stock plan to emplov-
ees of Westinghouse and six speci-
fied divisions.

Plastic Wire & Cable offered its

(Continued on page 18)
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W 0.1% ACCURACY from 30 cto 100 kc
The Type-lm_-_.l. Capacitance Measuring Assembly

consists of five well-integrated G-R instruments for the accu-
rate measurement of capacitance and dissipation factor. Two
or three-terminal measurements are possible.

In addition to its usefulness in electrical development and
testing, the Capacitance Measuring Assembly finds wide ap-
plication in the dielectrics laboratory and chemical research
organization. The close relationship between capacitance and
dissipation factor and the physical and chemical composition
of a substance make this precision apparatus very useful for
investigations in countless basic research problems.,

This assembly is widely used in conjunction with
the G-K Sample Holder 1o study dielectric properties
of plastics and other iusulating materials such as
steatite, teflon, polystyrene, mica and others.

Effects of interfacial polarization at low audio fre-
quercies and dipole polavization in polymers may be
investigatred.

Characteristics and eflects of surface water films
may also be studied.

The Capacitance Measuring Assembly offers one
of the best methods for rmeasuring the Boella effect in
high-vawed resistors.

Cha-acteristics of large inductors
as well as resistors may be deter mined
by suisti.ution

measure ments.

The five G-R instruments included
in the Capacitance Measuring As-
sembly are assembled in a compact
cabinet-rack complete with all in-
terconnection provisions.

Type 1302-A Oscillator . . . supplies
up to 80-milliwatts from 10 ¢ to
100 ke.

Type 1231-BRA Amplifier and Null De-
tector . . 100 uv input gives
10% meter deflection at mid-

frequency range.
Type 1231-P5 Adjustable Filter . . . has
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eleven fixed frequencies . . . with
external capacitors, any resonant
frequency from 20 ¢ to 130 k¢
can be obtained.

Type 716-P4R Guard Circuit . . . makes
possible accurate impecance de-
terminations between two Doints
of a three-terminal network,

Type 716-C Capacitance Bridge
measures 0.1 upf to 1150 uuf
from 30 ¢ to 300 kc and to 1 uf
at 1 kc . . . direct reading in dis-
sipation factor from 0.00002 to
0.56 . . . basic direct reading ac-
curacy is +0.2% for capacitance
and =*0.000S5 for dissipation fac-
tor; in substitution measure-
ments, =+0.1% capacitance ac-
curacy with correction chart
supplied, and =#0.00005 for dis-
sipation factor.

Type 1610-A Capacitance Measuring
Assembly . . Complete and ready
for two or three-termiral meas-
urements .. . . $13930.00

Type 1610-A2 Capacitance Measuring
Assembly . . . Without Guard
Circuit, for two terminal meas-
urements only . . . $1335.00

Thz unique Type 1690-A Di-
ekctric Samp.e Holder is an ac-
cessory wnit ceadily attached to
tre tridge un<nown termiials. It
pecmdts precise determinaions of
dmelectric constant and dis: ipat on
fiotor of practically anv sclid
d=electric-material,

The samplz holder's 2-inch di-
ameter electrodes are ground to
optical flatness and are microme-
ter driven for highest accuracy.
The instrumznt is rugged, com-
pletely shielced and useful to 100
Mc and higter.

Additional Price $435.00

Since 1915
Manufacturers of
Electronic Apparatus
® for Science and Industry

General Radio Company

Canibridge 39, Massachusetts
920 South Michigan Avenve | 1000 Ncrh Seward'Street
CHICAGO 5 ‘LOS ANGELES 38

Admiitance Meters ¥ Amplifiers ¥ Coaxial Elements
Yt Distertiun Melers vt Frequency Measuring Apparatus ¥
Frequency Standards ¥t Impedance Eridges ¥x Light Meters
Megohmmeters & Modulation Meters % Polariscopes
Precision Capacitors ¥r Oscillators ¥ U-H-F Measuring
Equipment v Parls & Accessories  Signal Generators
Wave Analyzers ¥ Variacs % TV & Broadcast Monitors
Pulse Geaerators ¥« R-L-C Decades ¥ R-L-C Stardards v Unit Instruments % Svund & Vibration
Meters ¥ Stroboscopes ¥ Null Deiectors ¥« Mator Controls ¥ Wave Filters v V-T Voltmeters

275 Massachusetts Av

90 West Street
NEW YORK 6
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stockholders the right to subscribe
for 21,952 shares of common (par
$5) at $10.50 per share on a 1 new
for 5 held basis. Net proceeds
will be used for working capital.

Top Navigation Group
Organizes For Action

Army, Navy, Air Force and
Commerce to be represented
on new board

AIR NAVIGATION Development Board
(ANDB) will henceforth comprise
persons at a high policy level from
Army, Navy, Air Force and De-
partment of Commerce. Chairman
of ANDB may be selected from
outside the government. The re-
organized agency’s charter makes
it responsible for procurement, in-
stallation and operation of naviga-
tion and traffic control aids as
well as research and development
of new aids.

» Greasing the Wheels—Project
funds for the Board’s program will
come from the participating depart-
ments, rather than solely from Com-
merce, as in the past. Responsibility
and authority are now shared
equally by the Departments of De-
fense and Commerce.

First major evaluation job will
be on TACAN, a short-distance
navigation system being pushed by
the military. TACAN provides a
pilot with the same type of con-
tinuous bearing and distance navi-
gational information now available
from the vhf omnirange and may
later be useful in commercial
flights.

» Personnel —Chairman of ANDB
is Donald A. Quarles, assistant
Secretary of Defense for research
and development. Other members
are Robert B. Murray, under-Sec-
retary of Commerce for transpor-
tation; James N. Davis, special
assistant for research and develop-
ment for Secretary of the Army;
James H. Smith, Jr., assistant Sec-
retary of the Navy for air and
Trevor Gardner, special assistant
for research and development for
the Secretary of the Air Force.
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HOME RADIO STATUS IN TV AREAS

OTHER TYPES-13 %

7

TABLE MODEL-636 % FLOOR MODEL 232% POTLADZLE 100%
TYPE OF RADIQ RECEIVER
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AGE OF SET IN YEARS

DON'T REMEMBER/

DINNING ROOM -

LIVING ROOM-32 9%

BEDROOM~ 31 1%

T
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KITCHEN-237% 72%

100%

LOCATION 1IN HOME

STATUS and characteristics of radio are shown as . . .

Stations Rate Radio In TV Areas

Survey of the radio picture
shows that sets are more than
holding their own

QKT MANUFACTURERS who might
have misgivings about the future
of radio in tv areas can find valu-
able and reassuring market infor-
mation on the subject in a survey
made by DPolitz Research for 11
broadcasters.

As shown in the chart, the type
of receiver owned by people in tv
areas is predominantly the table
model. However, floor models are
still popular. The living room is
still the radio room in most homes
and bedrooms rank second. Age
breakdown of receivers in tv areas
shows that over 55 percent are
more than 4.5 years old.

» Sales—The survey also indicates
the importance of radio replace-
ment sales as against second set
sales in tv areas: 47.3 percent of
all home receivers purchased in tv
areas were bought as additional
sets: 35.5 percent were bought as
replacements because the previous
set was no longer used, and 17.2
percent were purchased as the first
set.

Over 26 percent of the people who
were without operating home re-
ceivers had none because the set
needed repairs or batteries; 16.2

percent had none because they
couldn’t afford it; 15.3 percent said
they watched tv instead and 12.8
percent reported that they had no
use for it or didn’t care for radio.
A variety of reasons comprised the
remaining percentage.

» Expectations — People were
asked whether they expected to
buy a radio receiver within the next
few months. The survey, made early
in 1953, showed that over 4 per-
cent would, as an additional radio
and 1.3 percent expected to, as a
replacement. Total of 86.5 percent
of all people surveyed did not ex-
pect to buy a set soon and 7.8 per-
cent didn’t know.

Crackdown Ordered on
lllegal Diathermy

SHORT-WAVE medical diathermy ma-
chines have long been disruptive %o
radio communications (ELECTRON-
1cs, p 19, Feb. 1936). More re-

cently, they have caused interfer-

ence to aireraft, police and
television broadcast services.
Methods for reducing or elimin-
ating danger and annoyance to
other users of the radio spectrum

are known. They include crystal

(Continued on. page 20)
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There’s a RAYTHEON Pencil Tube

for every service ™

Look at the chart. Radiosonde,
low Mu, high Mu — whatever
characteristics you're looking for
in a Pencil Tube may be

found in Raytheon’s line.

TY'PE APPLICATIOR
CK5675 _cal Oscillator Amplifier

CK5794 xed Tuned Radioso1de
scillator

CK5876 FF Amplifier Free.
Multiplier

CK5893 ~ Flate Pulsed -
Gscillator-Amplifer

@‘\YTHEUN

HZATER

vo.TS

-
&

AMPS

0.135

0.160

0.135

0.330

And every one meets RAYTHEON
standards of Quality and Reliability

Raytheon is the pioneer and leader in the
development and manufacture of special purpose
tubes. Raytheon production, testing and

inspection techniques, worked out over sixteen
years of making millions of tubes, offer the soundest
possible reason for specifying

Raytheon Pencil Tubes.

MAX. RATINGS
“POWER PLATE PLATE
FREQUENCYNC.  OUTPUT VOLTAGE CURRENT

up te 3000 475MW 165 volts 24 mAdc
: at 1700 Mc
1680 500MW 120 volts 30 mAdc

up to 170G 5 watts 360 volts 25 mAdc
at 500 Mc

up to 3300 1200 watts 1750 voits - 3 Amps
= : - peak

RAYTHEON MANUFACTURING COMPANY

RAYTHEGN MAKES ALL THESE:

ELECTRONICS — April, 1954 Want norc information? Use post card on last page. 19

WWWw.americanradiohistorv.com



INDUSTRY REPORT— Continued

control to keep emanations within
a definite assigned band and
shielding.

» Ienorance No Excuse — Until
July 1947, the radio law had in-
adequate teeth to bite the offender.
Since then, Part 18 of the Fed-
eral Communications Commission’s
rules have declared illegal all
medical diathermy equipment that
is not type approved, certified or
licensed. Penalties are prescribed
for offenders.

But since doctors and athletic
directors may not even know of
the existence of such a regulatory
bodv as FCC, the Commission has
been understandingly lenient. Now

it proposes to blow the whistle.
In a sobering report, FCC cites
just one instance in which in-
spectors tracked down an illegal
machine in Miami, Fla.

Directional bearings were taken
at primary monitoring stations in
Kingsville, Texas; Grand Island,
Neb.; Allegan, Mich.; Laurel, Md.;
and Powder Springs, Ga. Signals
were also traced by the secondary
monitoring station in Muskogee,
Okla. The illegal radiation was
picked up in Oregon, Washington
and California.

From now on, the Commission
warns, it will issue cease-and-de-
sist orders, seek injunctions or
institute eriminal proceedings.

Electronics Firms Study ‘54

As final reports on 1953 busi-
ness are made, manufacturers
reassess prospects for this year

CURRENT feeling of top management
in the electronics industry about
business prospects in 1954 is re-
vealed in statements made by the
presidents of seven leading com-
panies as 1953 annual reports were
announced.

» Companies — Emerson’s  presi-
dent Benjamin Abrams vointed out
that although its =ales in 1954 are
expected to exceed 1953’s, the firm
may not be so fortunate insofar as
profits are concerned. During 1954,
prices will have to be maintained
at the lowest possible levels to main-
tain the interest of potential pur-
chasers of black-and-white re-
ceivers. This, of necessity, he said,
must have an effect on profits.
President Ralph J. Cordiner of
GE expressed the belief that the
vear will bring a more favorable
earnings climate than the last sev-
eral vears even though sales for his
company are expected to decrease
somewhat from the 1953 peak. De-
fense business is expected to muke
up a lower percentage of the total
business volume in 1954,
Magnavox president Frank Frei-
riann holds an optimistic view for

20

continuing good business during
the final six months of the firm’s
fiscal year ending in June, 1954. He
expressed the opinion that industry
tv sales are likely to drop to a level
somewhat lower than that achieved
during the first six months.

Minnesota Mining top executives
are hopeful that 1954 will be at
least as good as the year just ended.

President Paul V. Galvin of
Motorola forecast sales of 100,000
color tv setsin 1954 by the industry.

Svlvania officials expect competi-
tion will be increasingly intensive
in the months ahead. However,
they feel the company is better
equipped and more effectively
manned than at any previous time
in its history,

Westinghouse president Gwilym
Price expects a continued high rate
of operation in 1954. He said the
company’s earnings will be effected
bv it’s ability to maintain prot
margins in the face of increased
competition and that with this in
mind reduction in costs and ex-
nenses had been stressed for the
nast vear and will continue to be.
Even if the Jevel of general busi-
ness activity for 1954 is moderately
lower than in 1953 as has been pre-
dicted, the firm is planning for and
aiming toward larger billings and
rrofits in the coming year.

EDUCATIONAL TV STATION COST ESTIMATES

13- LAND & BUILDING -;4
|
r

2@ EQuUIPMENT

13 STATIONS

Educators Examine
Television Costs

WITH 30 educational tv stations ex-
pected on the air by the end of
1954, and prospects of more on the
way, universities are scrutinizing
the dollars and cents side of begin-
ning operations.

The investments required, shown
in the chart, are estimates made bx
13 prospective operators. Costs vary
widely because in many cases land
and buildings are already on hand.
Equipment costs, which include ex-
penses such as labor, also vary
because in some cases items such
as towers are also on hand.

According to FCC Commissioner
Doerfer, construction costs can
range from $100,000 to $600,000.
If a start is made from nothing,
however, and a high-quality station
is aimed for, the cost of construc-
tion and equipment can run at least
$500,000.

» Operations—Since educational
stations will be nonprofit, operating
cost is also important. Some esti-
mates indicated that $150,000 to
$200,000 a vear will cover all of
the reasonably chargeable costs.
The University of Houston which
has had a station in operation the
longest, is now facing the problem
of station operating expenses for
its second vear. Some observers
foresee financial troubles ahead for
educational tv because of the drain

these costs will put on school
budgets.
» Industry Help—Iiducators are

receiving help from private industry
in defraving costs. Emerson an-
(Continued on page 22)
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‘ﬁhtéved in the Functional
esign of Toroidal Decades”

This unique development permitting precision
toroids to se combined in decade steps of in-
ductance will appeal to all engineers who are
familiar with the disadvantages of the ordinary
type of inductance decade box.

All the decade units in the plug-in de-
cade series are higher Q toroids such
as are employed in the Burnell attemu-
ation filters. They are guaranteed tc a

tolerarce of 1% of the marked indic- il
tance end have extremely good stabil ty i*/
of inductance vs. voltage and tempe-a- =~
i_/ ture. [ . et . PLUG-IN DECADE COILS
3 ; 11 ] T CAN ALSO BE DESIGNED
| Eor o T WIH SPECIAL

CHARACTERISTICS FOR
SLIGHT EXTRA CHARGE.
UNITS GENERALLY
AVAILAB_E FROM STOCk
ARE AS FOLLOWS:

(MHYs)*

1
2
. 3
4
. 8

. 10 (MHYS}*
e

. . ' - A0 30
: L0 40
OTHER RECENT BWZZ ACHIEVEMENTS AL 8D
IN TOROIDS AND FILTER NETWORKS 1. 130 MHYS
SIDE BAND ~ILTERS '

O.ur most recent engineering development in communicatior s
fi ters has already stirred the interest of the leading receiver man.
utacturers in the country.

The new side band filters which eliminate, for most applica- do b ;goo MHYS
tinns, the necessity for expensive crystal filiers are expected to y ‘ o 3 gg
accelerate the advancement of single side bund communications. oD J

J.G. 4200

) MINIATURE TELEMETERING FILTERS I.C. 8300
In: rrcogulnng the need for miniaturization of the presenthy . 13000 MHYS

balky 1elemete rmg equipment, our ¢ ngineering staff has succeeded i 27000

iu redu cing 1he size of telemetering filters to as little as 25 1o 30 32000
of the original volume. . 42000

SUB MINIATURE TOROIDS
Toroids for intermediate freq wencies of 100KC to 1 mea
crele. A wide variety of coils rangine in size from % inch prov ulrs *Also avai able in P.I.D.-H Type
b gh Q in the frequency range betveeen audio and RF.
The tiny toroid about the size of a dime has been welcomed
b designers of sub miniature electronic equipment for the tran-
sistor, guided missile and printed circuit field.

for higher frequency raage.

Literature for all the above available on request

Write for new and enlarged 16 page catalog 102A Sl

Exdusive Manufacturers of Communications Network Components s
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INDUSTRY REPORT— Continued

nounced recently that $90,000 of its
$100,000 educational tv grant is
still available. KUHT-TV is the
only station so far to receive a
$10,000 grant from the fund.
KTHE-TV in Los Angeles is op-
erating under a STA and will be
eligible for a $10,000 award from
the firm upon issuance of a per-
manent license.

The University of North Caro-
lina has received help from two
firms in the form of $50,000 in
materials and labor on its tower,
buildings and studio. Numerous
private tv stations have donated
use of their facilities for educa-
tional use.

U. S. RESEARCH SPENDING
25 LS8 Il
T
n
@ 20— D —
= OBLIGATIONS 7/
: Y A |
S = ~ 7 EXPENDITURES
w g
o ‘ i
o 10 e -
g | | |
Jos I |
5 I ] |
[
o ] l ]
1948 1949 1950 1951 1952 (953 1954[EST)
FISCAL YEARS

U.S. Research Funds
Seen Declining In '54

BUDGET estimates compiled by the
National Science Foundation indi-
cate, as is shown in the chart, that
federal obligations and expendi-
tures for scientific research and
development will drop in fiscal
vear 1954 from those of previous
years.

Research and development obli-
gations for fiscal 1954 are esti-
mated at $2,074 million compared
to $2,187 million for 1953. Ex-
penditures are estimated at
$2,187 million for 1954 compared
to $2,205 million in fiscal 1953.

With a decline in obligations
for 1954 expected, a further de-
crease in expenditures in fiscal
1955 may result since the lag be-
tween obligations and expendi-
tures has averaged about 9 months
over the past several years.
These estimates, which were re-
vised, are still tentative since sev-

22

eral agencies plan further revi-
sions in their programs.

» Defense—Department of De-
fense estimates constitute the
largest portion of the totals for
both obligations and expenditures.

Present figures indicate that in
fiscal 1954 the department may
obligate $1,556 million, including
a carry-over of $142 million from
previous years. KExpenditures in
1954 by Defense are estimated at
$1,636 miliion.

Tungsten Supplies Up; Prices Drop

Government and  domestic
sources keep the electronics
industry well supplied

USERs of tungsten have had no
trouble maintaining plentiful sup-
plies of the metal for commercial
produects as well as government
orders, despite the loss of China
as a main source for the ore.
Tungsten wire makers say that
supply exceeds demand and new
lower prices were announced by
some suppliers.

Near-panic conditions prevail in
the tungsten ore market. Good
foreign tungsten ore is available
as low as $18 per short ton but
even this pre-Korean price attracts
no customers. Rumors that Russia
had a surplus to sell added to the
confusion. Now the U. S. no longer
regulates internal or domestic use
although exports are still controlled.

» Use—Total U.S. annual con-
sumption of tungsten in 1949 was
5,210 short tons. Then, in 1950,
after the Korean War had begun,
it increased to 6,932. Consumption
in current years has remained in
that area.

The electronics industry is by
no means the largest consumer of
tungsten. One tungsten wire manu-
facturer estimates that the entire
industry accounts for no more than
5 percent of the total used each
vear. Biggest users In the elec-
tronics field are transmitting and
industrial tube manufacturers and
relay makers. The metal is also
used in equipment for aluminizing
tv picture tubes. Less than one
penny’s worth of tungsten is used
in the average tube, a price that
includes all labor and processing
costs from ore to finished metal.

» Sources—The present ample
supplies of tungsten in the U.S.

are due largely to effective stock-
piling encouragement of domestic
ore production and the handling
of Korean sources of supply. The
U.S. controls over 60 percent of
the tungsten mines in Korea.
Korea became the number one
source of the metal after the war
began and China, which had been
first, dropped to ninth place. Twenty
other nations and home producers
have contributed to the U.S. tung-
sten stockpile.

Manufacturers Review
Equipment Leasing

RECENT announcement by Emerson
that it plans initially to lease color
tv receivers to the public on a
monthly fee basis has been re-
sponsible for some study of past
and present equipment leasing ar-
rangements.

» Tubes—Some time ago General
Electric announced it would lease
its high-power klystron tubes for
uhf transmission to broadcasters.
Since then over 30 leasing arrange-
ments have been made. At a leasing
fee of about $2.50 per hour, stations
can get three tubes, two for use
and one spare. The fee also covers
service on the tubes. The plan has
worked well and it is now planned
to sell the klystrons outright.

One of the early Univac com-
puters, the installation at GE’s Ap-
pliance Park, was leased by GE
from Remington Rand for two
vears with an option to buy. With
computer cost still high, leasing
may continue for some time to
come.

» Sets—Television sets have been
rented before too. In 1948 during

(Continued on page 24)
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Improve Your Communications Service

With Hammarlund Selective Calling

ADD PRIVACY o SPEED o QUIETNESS ¢ CONVENIENCE

Coding Unit
SCPB-30

SCTR-25

FOR FIXED STATIONS

Speeded operations, better manpower utilization,
and elimination of confusion is achieved through
the selective channeling of voice communications.

Hammarlund has available a wide range of
tone-dialing and push-button operated systems
for contacting fixed stations, individual mobile
units, or fleets.

With the SCTR-25 fixed station equipment,
for example, it is possible by means of coded audio
frequency tone signals activated by a simple dial-
ing operation, to selectively ring any single station
on a system with as many as 126 stations. This is

Decoder Unit
SCM-30T

FOR INDIVIDUAL MOBILE UNITS

Receiver Unit
FRC-1

Transmitter Unit
FTC-1

FOR FLEET CONTROL

particularly advantageous when there are a large
number of individual telephones connected to the
same speech transmission channel, such as with
a long microwave radio relay network. The bell
at each station operates only when that station
is called.

Efficiency is increased for 2-way radio
equipped individual or fleet mobile units when
Hammarlund Selective Calling equipment is
added, since confusion caused by today’s over-
crowded radio spectrum and skip-distance signals
are eliminated. Each receiver is activated only
when it is called.

For detailed information on Hammarlund Selective Calling systems, write to
The Hammarlund Manufacturing Co., Inc., 460 West 34th St., New York 1, N. Y. Ask for Bulletin 57.

HWHAMM

ARLUND

SINCE 1910

Want more information? Usc post card on last page.
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INDUSTRY REPORT—Continued

the political conventions, companies
were formed for the sole purpose of
renting sets.

Conelrad Plan Extended
to Aviation Services

METHODS for denying navigational
aid by radio stations while at the
same time providing broadcast serv-
ice have already been tested (ELEC-
TRONICS, p 5, Nov. 1953). Having
successfully disposed of this phase
in a hypothetical defense against
enemy airveraft, the Federal Com-
munications Commission now pro-
poses rules for the aviation serv-
ices.

» Alerting—Open to change until
March 29, FCC’s proposal would
require all stations to maintain
radio silence. Stations in com-
munication with a CAA Air Route
Traffic Control Center (ARTCC)
can receive the alert by this chan-
nel. Other stations must provide
a connection to a CAA circuit;
keep a broadcast set (a-m, f-m or
tv) continuously tuned in; moni-
tor another station in contact with
ARTCC or find some other method
that will be approved by CAA.

Many stations in the aviation
services will remain on the air, at
least intermittently, for traffic
control, Civil Defense or other ap-
proved activity.

Industry Shorts

» Regulation for licensees of low-
power industrial radio services (in-
plant communications) is proposed
by FCC which would prohibit
further use for disnatching vehicles
on public highways or streets.

» Curtailment of 15-inch color tube
production at GE was made because
of indications that the future trend
is going to bLe toward the larger
sizes of color tubes.

» Colombia has signed contrac!
with Du Mont and Siemens &
Halske for the installation of the
first tv station in Bogota, scheduled
to open in June.

» Over half of the nation’s tv
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APRIL 5-10: International Con-
vention of Soundtrack Re-
cording, Paris, France.

APRIL 6-8: Radio Component
Show, Great Hall, Grosvenor
House, Park Lane, London,
Eng.

APRIL 15-16: RETMA Confer-
ence On Reliability of Elec-
trical Connections, Illinois
Institute of Technology. Chi-
cago.

APRIL 12-14: International Sym-
posium on Information Net-

Works, IRE, ONR, AAFT,
Signal  Corps  sponsorship.

Engineering Societies Bldg.,
New York, N. Y.

APRIL 12-14: FEighth Annual
Frequency Control Sympos-
ium, Signal Corps, Berkeley-
C:n‘Jtaret Hotel, Asbury Park,
N

APRIL 12-17: Symposium On
Electronics And Television,
National Museum Of Science
And Technology, Milan, Italy.

APRIL 19-20: Symposium on the
Automatic Production of Elec-
tronic Equipment sponsored
b Stanford Research Insti-
tute and U. S. Air Force,
Fairmount Hotel, San Fran-
cisco.

APRIL 21-23. 1954: AIEE Con-
ference On Feedback Control.
Cla;idge Hotel, Atlantic City,
N

APRIL 24, 1954: Eiohth Annual
Spring Technical Conference,
Cincinnati IRE. Cincinnati.

APRIL 27-29: AIEE FElectronic
Comnonents Conference,
Washington, D. C.

MAYy 3-6: Spring Technical
Mecting sponsored by URSI
and IRE, National Bureau of
Standards Bldg., Washington,
D. C

MAy 3-14: The British Indus-
tries Fair. London and Bir-
mingham. England.

MAY 4-6: The 1954 Klectronic
Components Symnosium, De-
partment of Interinr audito-
rium, Washington, D. C.

MAay 5-7: 1954: Third Inter-
national Aviation Trade
Show, 71st Regiment Ar-

mory, New York, N. Y.

May 5-7: IRE Seventh Recinn
Conference & Ele-tromic Ex-
hibit, Multnomah Hotel. Port-
land. Oregon.

MAY 7-8: New Enecland Radin
Engineering Meeting, IRE,

MEETINGS

Sheraton Plaza Hotel, Boston,
Mass.

MAY 10-12: The National Con-
ference On Airborne Elee-
tronics, Dayton Biltmore
Hotel, Dayton, Ohio.

May 17-20: 1954 Electronic
Parts show, Conrad Hilton
Hotel, Chicago, Ill.

MaAy 24-26, 1954: IRE, IAS,
ISA, AIEE Conference On
Telemetering, Morrison Hotel,
Chicago, IlI.

May 25-27: Eighth NARTB
Broadecast Engineering Con-
ference, Palmer House, Chi-
cago, Il

Jury 16-18: High Vacuum Sym-
posium, Committee On Vacu-
umn Techniques, Berkeley Car-

teret Hotel, Asbury Park,
N. J.
JuLy 6-9, 1954: International

Conference on Electron Mi-
croscopy, Joint Commission
on Electron Microscopy of In-
ternational Council of Scien-
tific Unions, London, England.

JuLy 8-12: British IRE 1954
Convention, Christ Church,
Oxford, England.

AUG. 24-SEPT. 4: National Ra-
dio Show of Great Britain,
Earls Court, London, Eng-
land.

AUG. 25-27: 1954 Western Elec-
tronic Show & Convention,
Los Angeles, Calif.

SEPT. 1-16: Golden Jubilee
Meeting of the International
Electrotechnical Commission,
University of Pennsylvania,
Philadelphia, Pa.

SEPT. 13-24: 1954: First Inter-
national Instrument Congress
And Exposition, Commercial
Museum and Convention Hall,
Philadelphia, Pa.

SEPT. 16-18: Joint Electron

Tube Engineering Council,
General Conference, Chal-
fonte-Haddon Hall, Atlantic
City, N. J.

SEPT. 1954 : International Scien-
tific Radio Union. Amsterdam.
Netherlands.

SEPT. 30- OcrT. 2, 1954: Second
Annual International Sight
and Sound Exposition, Pal-
mer House Hotel, Chicago, 11

OcT. 4-6: National Electronics

Conference, Hotel Sherman,
Chicago.

Ocr. 18-20: Radio Fall Meeting,
Hotel Svracuse. Syracuse,
N. Y.

owners (56 percent) have had their
sets two or more years, according
to RETMA.

» Whirlwind computer at MIT was
used by five Du Pont scientists to
operate, on paper, a chemical re-
actor in a company plant hundreds
of miles away. Study resulted in a

25 percent increase in the reactor’s
production rate.

» Sheraton Hotels have entered
the closed-circuit tv business and
now offer business groups and as-
sociations a network of more than
28 hotels. An average cost per city
using hotel closed circuits is $1,200.
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PROVEN PERFORMANCE
in large volume production
is your best guarantee
of quality!

o AIRPAX has built
nearly '/4 million choppers

o AIRPAX maintains an
engineering staff constantly
striving to improve choppers

o AIRPAX has ample capacity
for large volume production
of choppers

o And AIRPAX choppers have
proven performance
life and reliability

ENGINEERS

DESIGNERS \_ ez
FITS 7 PIN
MINIATURE
SOCKET

e

BALYIMORE 20, MD.

Weighs less than | oz.



SEVEN YFARS IN SERVICE

This Electronic Calculating Machine
Is A Giant of Precision

¢ Mathematical robot with nearly 18,000 vacuum tubes does in hours what
mechanical devices would require years to complete; built for war pur-

poses, it has potentialities of interest to designers and engineers.

- -“a“d the |MgHrMSformers NOTHELFER 3 Phase Plate
were all furnished by A

All transformers designed

NOTHELFER

HE Electronic Numeral Integrator The design of the TRANSFORMERS
and Computor shown above, de- among {“UCh other cpmplex and expen-
signed and constructed in 1946 for the sive equipment, was limited by many un-
Ordnance Department, U. S. Army, at known factors. However, this 3 Phase

. . Plate Rectifying Transformer is repre-
the Moore School of Electrical Engineer- sentative of a typical installation by

ing, University of Pennsyl.vania, is said to NOTHELFER, whose skill and experience
be the first all-electronic general pur- has been instrumental in helping to solve
pose computor ever developed. many a difficult winding job.

NOTHELFER WINDING LABORATORIES

9 ALBERMARLE AVENUE . . B TRENTON 3, NEW JERSEY
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...OVER LEAD-IN COVERED WITH “BAKELITE” POLYETHYLENE

BAKELITE Polyethylcne wire covering compounds pro- Fonr LINE WINE, SIGNAL SYSTEMS AND SERVICE DROP —
vide constant iinpedance, low line loss and great resist- gt elby=tive g Wsiemgdi B asgnitaliegayctylane
) : 3 . (black compound) is onlv 0.004 at 25 deg. C.; dielectric

ance to weather. Where theS‘e outstunding materials constunt is 2.5. Electrical propertics of Bakerire: Poly-
are specified, you see all the picture the antenna picks ethylene Resin stay constant through a frequency range
UP! of 60 cveles to 50 megacycles. Temperatures in the vicin-
Bakenite Polyethylene compounds have superior 1ty offelydag. IS, hing bitls SRaCWonyelyciigal, ponaty

. o ) TR Ay 1 ties. Volume resistivity is so high it can be measured only
clectrical and mechunical properties that permit small- by very sensitive instruments. Voltage breakdown resist-
er diameters in wire and cable—for easier }mndling, ance is excellent, even after long-term water immersion.

and for weight and spuce savings. They hold their
tonghness and pliability at -70 deg. C. .. . resist defor-
mation in temperatures as high as 90 deg. C. BAKELITE
Polyethylene is light. glossy-smooth—for easier pulling BAKE L.'E
and stripping. It wou't festoon. It resists oil, grease, s
alkalies, most strong acids, abrasion, moisture and
mildew. A service life ¢f several decades is indicated
by tests with the black compound.

Learn how BakeLite Polyethylene can help you in
vour wire and cable problems. Complete techuical

data on request to Dept, T B-79. Ask for Kubelitems WIRE c OVE RI NG

No. 48.

BAKELITE COMPANY, A Division of Uniorn Carbide und Carbon Corporation [T 30 East 42nd Street, New York 17, N. Y.

In Canada: Bakelite Company, Division of Union Carbide Canada Limited, Belleville, Ontario
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Automatic testing and racording
permits =ccurate evaluation o
greater rumbers of r=sistors

ONLY IRC MAKES SO MANY JAN AND

56 different IRC resisiors is today’s figure—
all equivalent to JAN or MIL specifications.
And all are standard units, available on
excellent delivery cycle! If you manufacture
end-equipment for the armed forces and must
meet these specifications, or if you apply them
as standards to your own requirements, depend
on IRC for everything you need. For,
manufacturing the widest line of resistors in the
industry—127 different types in all —IRC is
logically your best source of JAN and
MIL type units.

REQUIREMENTS

JAN and MIL Specifications are
basic guideposts for electronic
advancement, whether used as
engineering reference points or
as procurement standards. IRC’s
dual emphasis on mass produc-
tion and frequent, accurate per-
formance testing assures you of
the highest performance stand-
ards at the lowest possible cost.




Boron & Deposited Carbon Precis-
tors e Power Resistors « Voltmeter
Muitipliers » Low Wattage Wire
Wounds ¢ Insulated Composition
Resistors ¢ Volume Controls e

Precision Wire Wounds s Uitra HF
and Hi-Voltage Resistors e Selen-
ium Rectifers ¢ Insulated Chokes
* Hermetic Sealing Terminals ¢

JAN-R-29 specification

For all requirements of JAN-R-29
Specification, Amendment 4, IRC
sealed precision Voltmeter Multipliers
function efficiently even when exposed
to the most severe humidity. Used
with T-milliampere DC instruments,
they enable voltage measurements to
be made up to 6000 volts. Send for
Bulletin.

JAN-R-184 specification

Unusually stable and inexpensive, IRC
BW Wire Wounds meet JAN-R-184
Specification, Amendment 5, at 15 and
1 watt. Resistance element is uniformly
and tightly wound on insulated core.
Molded housing provides full insula-
tion. Widely used in meters, analyzers,
high stability attenuators, low-power
ignition circuits, etc. Send for Bulletin.

MIL-R-26B specification

For high power dissipation, IRC Power
Wire Wounds meet every commercial
requirement of MIL-R-26B Specifica-
tion, Characteristic G. Tubular,
flat, fixed, adjustable, inductive, non-
inductive, lead, lug and ferrule types
provide resistors for virtually any
circuit. From 5 to 225 watts. Send for
Bulletin.

MIL-R-11A specification

IRC Advanced BT Resistors meet and
beat MIL-R-11A Specification, Amend-
ment 2. Filament-type resistance
element and other exclusive features
afford extremely low operating temper-
ature and superior power dissipation
in a compact, light, fully insulated unit.
Available at 14, 15 and 1 watt to MIL
specification and 2 watts to commercial
specification. Send for Bulletin.

C- sy

HERMETIC

Overcomes limitations of other types of
hermetic sealing terminals.

Molded KEL-F* body—chemically inert to
organic solvents, acids, oils, fumes.

Rugged construction—tough and resilient;
withstands constant vibration.

INTERNATIONAL RESISTANCE CO.
403 N. Broad St., Philadelphia 8, Pa.

In Canada: International Resistance Co., Ltd.,
Toronto, Licensee

Send me data on {J MF Voltmeter Multipliers,
[0 BW Resistors, [ Power Wire Wounds, [0 Ad-
vanced BT Resistors, (] HS-1 Terminals.

Name

Title.

Company.

Address

City Zone State.




“"BRASS

Bridgeport OFFICES AND

CO.

WAREHOUSES IN
PRINCIPAL CITIES

Reliability is built into mony types of electrical and mechanical spring parts with Bridgeport Phosphor Bronze.

Product improvement through ...

What do you look for in a
spring material?

i
2.

3.

Resilience.

High fatigue resistance to withstand mil-
lions of flexing cycles.

High yield strength to withstand consid-
erable deflection without takimg a set.

4. Good corrosion resistance.

30

. Sufficient ductility for stamping and

forming.

. Good electrical conductivity (if spring

carries current}).

BRIDGEPORT PHOSPHOR BRONZE

These properties are engineered into Bridgeport’s Phosphor Bronze
through proper melting practice, special casting techniques and
controlled mill processing. The superior quality of Bridgeport’s
Phosphor Bronze means superior performance — in electrical appli-
cations such as switches, relays, capacitors and controls...in me-
chanical applications such as bellows, diaphragms and lock washers.

Call on Bridgeport’s Metallurgical Laboratory for help with
your metal specification problems. Contact your nearest Bridgeport

office for service.

Mills at Bridgeport, Conn., and Indianapolis, Ind.
In Canada: Noranda Copper and Brass Limited, Montreal

BRIDGEPORT BRASS COMPANY

@n 30 GRAND STREET, BRIDGEPORT 2, CONNECTICUT

Want more information? Usc post card on last page. April, 1954 — ELECTRONICS
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With the new GL-6265, put high reliability in every socket!

You can fill half your design needs with this one type!

G-E DESIGN SERVICE brings you the versatile new GL-6265—which meets
45% to 65% of your tube needs, replacing Type 6BHG. Electrical differences

from the 6BHG are minor. There arc only a very few cases in which any
circuit adjustment will be necessary.

RELIABLE TUBES THROUGHOUT! No more breaks in your chain of high-
reliability tubes! Now «// your receiver sockets can have 5-Star types—
every tube designed, built, and tested for maximum dependability.

You can build and sell communications equipment that sets

new standards of unfailing performance in the air, on the

ground, wherever complete dependability is a “must”’.

BE FIRST TO OFFER receivers with General Electric 5-Star Tubes
handling every stage from signal input to audio output!

Get all the facts about the new GL-6265! Wire or write

roday for Bulletin ETD-892 to Twbe Department,

General Electric Company, Schenectady 5, New York.

o .
A[ = \,
S T,
| 47 . : \
{ . ikl
= S i .
|| 1 4 g
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NEW
GL-6265
Yok & kK

Sharp-cutoff pentode,
for r-f or i-f
amplification.

REPLACES 6BH6

‘oo% ANTENNA
HIGH-RELIABILITY R-f amplifier R-f amplifier =
TUBES! 6AKS 68H6 :
GL-5654 GL-6265 GL-6265

Everysocket in this 152-
mc-to-174-mc mobile
receiver can be filled
with a G-E 5-Star Tube, = *4%F*
giving your equipment
day-in, day-out depend-
able performance with
lower maintenance,
fewer tube replace-

Multiplier 2 Oscillator
Va 12A17 Y2 12AT7
Y2 GL-6201 Y2 GL-6201

Audio output
[_eaos | -

GL-6005

Discriminator

P-c amplifier Audio amplf.
Ya Y2AX7 Y2 12AX7

1-f amplifier Mixer I1-f amplifier
6BH6 Va2 6U8 6BH6
GL-6265 GL-5654 GL-6265

Oscillator

GL-6265

(triode-conn.}

Limiter - I-f emplifier

6BH6

Limiter

D T D 2 -5
ments. 9 out of the 16 Y2 GL-5751 Y2 GL-5751 GL-5726

G-E 5-Star Tubes in this
circuit (56%) are
GL-6265's!

E

Noise rect. Noise amplf.

6ALS

=

g

GL-5726 GL-6265

GL-6265 GL-6265 GL-6265

ST S R s i s i

GENERAL @D ELE

CTRIC

162-1B6
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... Oh, they're no problem with us.

We let Electronic Transformer Company
worry about ‘em.”’

That’s right. When we tackle those tricky special transformer jobs we relieve our
customers of the complete headache. We're prepared to do your worrying, too,
because custom-designing, custom-building transformers is our sole business.
Government and industrial companies throughout the country have depended
upon us since 1938.

Behind ETC transformer quality are a thoroughly trained engineering staff
and the resources of our fully equipped laboratory and production department.
We carry the ball from the circuitry stage right down the line to pilot and
production runs.

What have you on the board or in your mind? Please telephone or write us
without obligation.

ELECTRONIC TRANSFORMER COMPANY

Transformers, Reactors and Filters Engineered to your Needs

209 WEST 25th STREET . NEW YORK 1, N.Y.
Telephone: WAtkins 4-0880

32 Want more information? Use post card on last page.
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E“TED

elded Terminals

NOW AVAILABLE IN ALL

OHMITE

WIRE-WOUND

RESISTORS

Provide a Perfe(t’ WELDED RESISTANCE WIRE
Permanent Connection e S

. now have the resist-
between ReS|Stun(e ance wire welded to

Wil‘e und Terminal ll?e terminals instead

of soldered or brazed.
This provides a resis-
tor with superior

characteristics.

WELDED TERMINAL LUG

Another Ohmite resis-

tor feature is the welded
terminal band. The band is
permanently held together
around the resistor tube by
means of welding, providing
a strong, permanent
fastening.

SEE NEXT PAGE H)



WRITE on Company Letter-
head for Catalog and En-
gineezing Manual No. 40.

WELDED
RESISTANCE
WIRE

= :
—
WELDED
TERMINAL
LUG

O HIMIAIE)

RESISTORS

Ohmiite has perfecied and patented a new welding technique, and has de-
veloped a method of testing every weld between the resistance wire and
terminal. Thus, with every Ohmite resistor, you are assured of permanent
terminal connections, unaffected by vibration or high temperatures.

The fusion of the netal in the resistance wire and terminal lug provides
a perfect and permanently stable electrical connection. This is extremely
important in eliminating poise in audio circuits or instability in other
highly sensitive circuits.

The terminals on Ohmite resistors are made of a special high-strength
alloy, which has a coeflicient of expansion that is properly related to that
of the enamel, ceramic core, and wire. This keeps the terminal firmly
anchored, and prevents cracking of the enamel.

The resistance wire is welded practically flush with the terminal, so there
is no projection extending from the surface. Hence, the connection and
terminal are as well covered and protected by the vitreous-enamel coating
as the winding itself.

Ohmite developed welded terminals more than ten years ago. Since that
time, this construction has been gradually extended to cover the entire
Ohmite line. Millions of these welded resistors have proved their reliability
in the toughest kind of service.

Ohmite resistors provide other important advantages, too—a
superior vilreous-enamel covering, which holds the winding rigid-
ly in place, preventing “hot spots,” and protecting the winding
from moisture and fumes; strong ceramic core that is unaffected
by cold, heat, fumes, or high humidity; and het tinned terminal
lugs for ease in soldering. For unfailing dependability, specify
Ohmite resistors.

OHMITE MANUFACTURING CO.

3610 Howard Street, Skokie, lllinois (Suburb of Chicago)

OHMITE

RHEOSTATS + RESISTORS ¢ TAP SWITCHES




hands

Skilled hands—1500 pairs of them arc busy every day at Daystrom Instrument—per-
forming research, development and manufacturing tasks on a wide varicty of precision
electrical and mechanical instruments. Daystrom specialists are prepared and ready to
analyze your requirements and translate them from drawing board to finished products—
all within our own modern plant of 350,000 square feet. All development and manu-
facturing are achicved through advanced techniques. We are proud of the fire control
and radar equipment we produce for our Army and Navy. Daystrom products include
computors, gyros, scrvo amplifiers, electronic chassis, sheet metal cabinets, test equip-
ment, gear assemblies, scrvo controls, radio and precision potentiometcrs.

Write today [or onr [acilities report.

* RESEARCH

* DEVELOPMENT
* DESIGN

*x PRODUCTION

DAYSTROM INSTRUMENT

DIVISION OF DAYSTROM, INCORPORATED

ARCHBALD, PENNA.

A//i/iates: :
American Type Founders, Inc., Elizabeth, N.J.; Daystrom Furniture Div., O/eqn, N.Y ; Daystrom Elcctric Corp., Po::g/1keeps:'e, NY

ELECTRONICS — April, 1954 Want more information? Use post card on last page. 33
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| SYLVANIA wuectwic provucts . ‘..,.»., S | MIMONS

For Electronics:
Faster Assembly...
Better Design

Why do leading elecironic manufacturers order

and re-order Simmons’ QUICK-LOCKS in (uantity?

FFor good dollar-wise reasons:

IN ASSEMBLY—

+ No special tools are needed for installation.

* Flexible mounting takes care of curved sheets
and misalignment.

* Various material thicknesses can be handled.

[N DESIGN—

+ Initial loads 1aken bv helical spring. Increased
loads carried on solid supports.

+ 90-deg. rotation locks and unlocks fastener.

* Stud is self-ejecting when unlocked.

+ Stud is self-aligning. Makes mounting and de-
mounting detachable panels simple.

QUICK-LOCK can help reduce vour assembly costs
and can add unusual advantages to vour designs,
Send for data and samples today.

SIMMONS FASTENER CORPORATION
1750 No. Broadway, Albany 1, New York

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

Just out!

NEW 36-PAGE CATALOG WITH APPLICATIONS.
SEND FOR ITI

Fasteners that improve products
and reduce assembly costs.

April, 1954 — ELECTRONICS
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A CEC
SADIC system
gives you

with speed,
accuracy
- and low cost |

In many research and development projects
today, full scale structures or scale models are
tested and re-tested hundreds of times with only
slight changes in the test conditions. Where this
occurs, as it does in aerodynamic wind tunnels
or rocket and reaction motor static-test stands, a
staggering amount of test data may be accumu-
lated in analog form. Before this data can be
evaluated by the test engineer it must be con-
verted into digital—i.e., numerical—-form. CEC’s
high speed, high accuracy SADIC digital data-
processing systems are un-
equalled for this purpose.
Assembled from *‘building
block” components to meet
the precise requirements of
the test project, they auto-
matically convert analog
voltages from thermo-
couples, pressure trans-
ducers, strain gages, etc., to
digital form, with numerical
readout on perforated tape,
punch cards, or tabulators. Where large
quantities of such test data have to be processed,
automatic digital data conversion with a Con-
solidated SADIC system pays for itself many
times over by eliminating the costly, laborious,
time-wasting necessity for extracting thousands
of points from an accumulation of analog plots.
For full details send for Bulletin CEC-3002-X2.

Consolidated Engineering |orsmpmemmm .....s... i

CORPORATION FOR SCIENCE AND INDUSTRY

300 North Sierra Madre Villa, Pasadena 15, California

ELECTRONICS — April, 1954 Want more information? Use post card on last page.

CEC INSTRUMENTS, INC., asubsidiary
with offices in: Pasadena, Atlanta, Chicago, Dallas,
Detroit, New York, Philadelphia, Washington, D.C.



New Instruments and Components

to Aid in Design and Reduce Costs

Unique Variable Pulser
is Valuable Laboratory Aid

The Technitrol Variable Pulser is a
reliable, versatile instrument which con-
verts the output of a laboratorv oscillator
into a series of pulses.

One use has been as a low pulse rate
device to study the response of compo-
nents and networks to isolated pulses.
Another use has been as a variable pulse
rate source to study P.R.F. sensitivity.
Still another use has been as a constant
high frequency source for a temporary
clock pulse generator.

Characteristics

e Wide range of frequencies from 2 cps.
to over 2.0 mcs.

e Pulse characteristics optimized with
rise and fall times approximately 0.04
us. and 0.06 ws. respectively.

e Duration of pulse variable from 0.2 us.
to 5.0 ws. in steps of 0.1 us.

e Accurate, stable pulse duration con-
trolled by electric delay lines.

o Amplitude continuously variable with-
out distortion from 0 to 45 volts.

o Trigger pulse precedes output pulse to
synchronize oscilloscopes, exc.

36
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IECHNITROL

Tiny Encapsvulated
Pulse Transformers
Wound to Your Requirements

Technitrol Pulse Transformers are wound
on ferrite cores and cast in resin to form
a 34" sealed unit.

Type TE has 2-inch pigtail leads of
No. 20 wire. Type TP has 7-pin plug-in
for miniature tube sockets. Lends itself
admirably to printed circuits where holes
can be drlled in the circuit board, the
transformer plugged into these and the
pins soldered to the circuit leads on the
side opposite the body of the transformer.

When writing
for information Specify application
and requirements

TECHNITROL

ENGINEERING COMPANY
2751 North Fourth Street

Philadelphia 33, Pennsylvania

Want more information? Use post card on last page

Very Compact Delay Lines
Designed to Fit Your Need

A Technitrol Delay Line—with not more
than 4" diameter and 624" length, or in
a package—will be designed for your par-
ticular circuit application. A variety of
mountings offers you a wide choice.

e Delay: 0.01 to 1.6 ps.

o Characteristic Impedance: 400 to
2500 ohms.

e Wide Frequency Response: 0.5 us.
at 1200 ohms.
3 db down at 5 mcs
6 db down at 8 mcs
10 db down at 10 mcs

Continuing intensive research and
development is expected to make
available even greater band-widths,

¢ Linear Phase: to 9 mes and beyond

The continuously wound Technitrol De-
lay Lines provide minimum pulse dis-
tortion and are extremely stable with
temperature variations. A covering pro-
tects the winding from abrasion and
mechanical damage. .

April, 1954 — ELECTRONICS
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ceramics and

are
and accurately

Stupakoff

assemblies

Some of the larger types of Stupakoff metal-
lized ceramic parts.

)

&
e
ﬂwg

® /-
PR K

o gy

permanetly Sl
combined § B

The metal bands on the rotor shafts shown at
the left, above, are concentric with the shaft
to within 0.001 in.

Your praduction procedure is simplified when you use high-
preasion Stupakofl’ ceramic-to-metal assemblies. Extensive ex-
pericnce in the field of electrical and electronic ceramics, thorough
familiartty with methods of metallizing, and the use of modern
preciston manufacturing methods insure the hgh quahity and
untformity of Stupakoff Assemblies.

Aumong the assemblies made by Stupakofl are: rotor shafts,
strain and spreader msulators, stand-ofls and trimmers. Ceramic
bodies are specially formulated for the mtended service; metals
used include silver, copper, brass, stainless steel and monel.
Stupakofl’s broad experience 1n this field insures the selection of
a method of assembly best suited to meet service conditions.

A few types of Stupakofl Ceramic-to-Metal Assemblies are
illustrated in the photographs on this page.

STUPAKOFF CERAMIC & MANUFACTURING COMPANY

LATROBE, PENNSYLVANIA

Small metallized ceramic parts are accuratery
made and dependably uniform.

ELECTRONICS — April, 1954

Want more information? Use post card on last page
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SPECIFICATIONS

PULSE POWER

Amplitude 100 volts open circuit
Continuvously variable over a range of
-10 db

50 db attenvation in steps of approx.
10 db

Driving impedance 50 ohms or less
Max. average current (50 ohms foad)
0.1 amp. for pos. pulses, 0.07 amp. for
neg. pulses

Max. recurrence rate at least 20,000 pps
Max. duty cycle 50%, min. pulse interval
(trailing edge to leading edge) approx.
40 us

PULSE WAVEFORM

Rise and decay timgs 0.03 us or less
{(10% to 90% amplitude)

Crest and base line overshoots and
ripple less than 5% of average pulse
amplitude

Duration calibrated 0.1 to 50 us, accu-
racy below 5000 pps within 5% or 0.1 us
whichever is greater, accuracy above
5000 pps subject to additional 0.3 wus
error, min. pulse width less than 0.05 us
(50% amplitude)

PULSE POSITION

Delay after external sync signal fixed at
approx. 10 us or adjustable from approx.
20 to 70 us

Advance or delay with respect to sync
out trigger calibrated 0.1 to 50 us, accu-
racy below 5000 pps within 5% or 0.1
wus whichever is greater, accuracy above
5000 pps subject to additional 0.3 us
error

= 0 - B

> 0 ca T3 a3

TE TR e 4 e B v M0 e b0
e )

130 o M o 0 <> @

racse@en icong

Va0 SOWER

S
)

RANGE EXTENDER

19 additional time increments of 50 us
each

Continuous calibrated coverage from 0.1
to 1000 us, accuracy within 5%

Plugs into top of Pulse Generator directly
above position or duration control

N“—*!_:—go-.-?'-ou-.mqm-.m-..a_.w‘

Bt e S——
T WY e B e EC e Tac - MO > 506 e

i

S R—
LR R S
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IMCRORECONDS

ATTESUATOR

i)

PR ATy
NEG poE

SYNCHRONIZATION
[

Externally by almost any 5 volt wave-
form from essentially 0 to 20,000 per
sec.

Internal single pulses, power line freq.
or adjustable from 20 to 20,000 pps
Recurrence rate meter, accuracy within
5%

Sync out trigger 50 volts, 1 us duration

54 KINKEL STREET, WESTBURY, LONG ISLAND, NEW YORK

38
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Waldes Truarc Ring Saves*2.84 Per Unit,
' Cuts Labor-Time and Materials in Hydraulic Packing Unit

OLD STYLE stuffing box required skilled worker to install packing
rings one at a time, then adjust packing glands by trial and error.
Disassembly was equally difficult, time-consuming and costly.

Hydraulic AccessoriesCompanyof |
Van Dyke, Michigan, uses a single
Waldes Truarc Inverted Ring (in-

ternal series 5008) to hold Mono- MACHINE TIME SAVED:

NEW DESIGN USING WALDES TRUARC RING
| PERMITTED THESE SAVINGS PER UNIT

\ A &
‘Q\\\\\\‘\‘\\‘

NEW Monopak Cartridge is smaller, lighter, streamlined and in-
stalled with one Truarc Retaining Ring. Disassembly and reas-
sembly with new cartridge takes unskilled worker just 1 minute.

Waldes Truarc Retaining Rings
are precision-engineered . .. quick
and easy to assemble and dis-
assemble. Always circular to give

pak Cartridge in cylinder head. Chucking, facing and boring : $:72 a never-failing grip. They can be
Newdesign eliminates costly ma- ‘ g::::::: ::: 'czz::?bz:::; holes :: used over and over again. There’s
chining and saves 2% lbs. of mate- Assembling, adjusting, testing . 90 a Waldes Truarc Ring to answer
rial. Re-design with Waldes Truarc | MATERIAL SAVED: every fastening problem.
Retaining Ring reduces stuffing | 1% lbs. cast iron .30 Find out what Waldes Truarc
box diameter from 314" to 27", % Ib. bronze _— Retaining Rings can do for you.
and reduces length from 57" to g"“'d’ 2 'zg Send your blueprints to Waldes
433", Allows savings in assembly, ‘ e e '“ Truarc engineers for individual at-

adjusting and testing. 1

For precision internal grooving and undercutting . .

SEND FOR NEW CATALOG ' :
WALDES

- THUARC ==

REG. U. B. PAT. OFF.

RETAINING RINGS

WALDES ROHINOOR, INC.,, LONG ISLAND CITY 1, NEW YORK

WALOES TRUARC RETAIRING RINGS ANOD PLIERS ARE PROTECTED BY ONE OR MORE OF THE FOLLOWING
V. 5. PATENTS: 2.382.947: 2.382.948 2.416.B52; 2,420,921: 2 420.341; 2,439, 78%: 2 441,046, 2,455 163;
2.483.380; 2.483.383; 2 487.602; 2.487.803: 2.491.306: 2,509,081 AND OTHER PATENTS PENDING

1l
I)l’

'/['”

i

Want more information? Use post card on
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. Waldes Truarc Grooving Tool.

tention, without obligation.

See the Waldes Truarc exhibit at the
A.S.T.E. Show, April 26-30, Booth
No. 424, Precision Hall.

Waldes Kohinoor, Inc., 47-16 Auste!l Place, L.1.C. 1, N.Y.

Please send me the new Waldes Truarc Retaining Ring
catalog.

(Please print) E-046

Name......

Title e

GO M P AN . i ticsisssbosse s smis e o B a5 & s et i
Business Address..
City.. ~.State ...

last page.
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BELL AIRCRAFT CORP. NASH KELVINATOR GENERAL ELECTRIC CO.
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0'S WHO IN INDUSTRY,

o EDUCATlON?

RESEARCH, GOVERNMENT,

Catalog No.187
lab Laboratory

tains much valuable
ressive list of

nd for Flexlab

Just se iy

> ‘ covering ouf
ij 5 Equipment- It con

imp

NG 60U [ i lys an !

PROVING GROUNDS mfor‘mzﬂor;: You will find yourse\f e AT
Flexlab users. .-

OF AMERICA ‘
when you have
[ best of company ¥ °
|;tthnedcard design and build yoy\:ont?on
p:ne\ installation . - Consv

without obligation.

i

i
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—
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; NAVAL AIR ¥
_ WESTINGHOUSE ELECTRIC CORP. @ COMMONWEALTH EDISON CO. LACLEDE GAS CO, DEVELOPMENT STATION |
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Another FIRST from -hp-!

Standard test instruments mounted
exactly as you want them!

o all-metal cabinets

o ]
10w FHEQURA 'ﬁ s

osaems

erelay rack

o end frames

.,
= O rres
-

-hp- 100D Frequency Standard in streamlined
metal cabinet now offered with -hp- instruments

Now you ean buy -#p- instruments mounted any of three ways, carrying handles and finished
and, later on, change to any other mounting you wish. This new in -hp- grey baked enamel.
versatility means greater utilization of your -hp- instruments,and They fit all late model -hp-
can also increase the flexibility of your entire instrument setup. instruments with panel size

105" x 19”, and may be at-

Cabinets. -bp- inssruments having the standard 105" x 19” tached in moments. bp- 17

panel are now available in standardized -hp- AC 44 aluminum- 5
and-steel cabinets. Equipped with sturdy carrying handles, these End Frames, $7.50 set.

Rack mounting. Many -bp- instruments are basically rack
2 mounting and can be installed directly into 19” relay racks. Many
- —_— other -hp- instruments can be equipped for relay rack mounting
e ke at slight additional charge. A complete list of instruments avail-
able for rack mounting will be sent on request.

Smaller -hp- instruments, too, are now being
delivered in new, streamlined cabinets. -bp-
512A Frequency Converter, illustrated, shows
the rugged, lightweight metal cabinet now
offered with such instruments as -bp- 200AB,
200CD, 410B and 715A.

cabinets give your -hp- instruments greater protection, better
ventilatior, and a clean, rugged, modern appearance. Either the
separate back cover or the cabinet itself can be removed quickly
and casily. Cabinets are finished in wrinkle grey matching the

-bp- grey baked enamel panel faces. -hp- AC44 cabinets are now Write today for bulletin listing all
available with the following instruments when factory shipment -hp- instruments now available with new
is made: -Ap- 100C,D, 202A, 202B,205A,AH,AG, 206A,212A binet d oth > .
330B,C,D, 520A, 522A,B, 624B, 650A and 712B. Model AC44 cERinetieRsLoEY MV sEEgRENans
Cabinet, with instrument, $15.00; separately, $25.00.

End frames. To increase flexibility and convenience of -hp- HEWLETT-PACKARD COMPANY

instruments for bench use, -4p- Model 17 End Frames are offered.

. h . i . liforni .S.A,
These frames are of heavy gauge aluminum, equipped with sturdy peeRakETRIi R CErenralgvATiamcalifornia, fHns=Ry

Field representatives in all major cities

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

ATTEND THE I R.E. REGION 7 CONFERENCE-TRADE SHOW

PORTLAND, OREGON « MAY 5,6,7
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BASIC 10 TONNECTOR TAPER-BLOK
WITH DUAL CONTALZTS

Photo shows TAFER-BLOK with A-MP
TAPER PINS in place. Sirip measures
only .610" x 2" Blocks, mude of NYLON
10CD], can also be stack=d to accommo-
date hundreds of circuits.

TAFER PINS FOX MULTIPLE CONNEC-
TORS, AN AND OTHER TYPES
Amphenol, Camnon, Continental and
Winchester Commectors now are avail-
able with tapered receptacles for A-MP
self-locking TAPER PINS. Saves over
80%, of yomtr wire assembly time and
provides unibbrmly higher quality con-
nections at lower cost.

MINIATURE

TAPER-BLOK
For AMP Taper Pins

(Wire Ranges: /26 to /16)

NEW TAPER-BLOK FOR A-MP’S
TAPER PINS HELPS YOU SAVE
SPACE AND WEIGHT, SPEEDS UP
WIRING ASSEMBLY, SIMPLIFIES
DESIGN, AND REDUCES COST!

The TAPER-BLOK shown full size at the right has
receptacles for 1000 connections, yet measures
only 4" x 5" x %''! Receptacles are designed to
receive A-MP self-locking Taper Pins which can
be easily pushed in place with A-MP's CERTI-LOK
measured energy insertion tool.

Extremely high contact pressure assures depend-
able, uniform, low resistance connections for elec-
tric and electronic circuits.

Assembled TAPER-BLOKS are available in 10
and 20 connector sizes with single or dual recep-
tacles. TAPER-BLOK strips can be assembled by
stacking to provide the number of connections
required for your design. Write for specific infor-
mation and latest prints.

AMP Trade Mark Reg. U.S. Pat. Off.
©AMP

TAPER TAB RECEPTACLE APPLICA-
TIONS

More and more flat tabs on relays,
switehes and other components are be-
ing tapered toreceive A MP TAPER TAB
RECEPTACLES. Fast easy assembly re-
duces costs and provides h:gher quality
conrections.

42 Want more information? Use post card on last page,
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AIRCRAFT-MARINE PRODUCTS, INC.

2100 PAXTON STREET, Harrisburg, Pennsylvania
In Canada —AIRCRAFT-MARINE PRODUCTS, INC.
1764 Avenue Road, Toronto 12, Ontario, Canada

[

Want more information? Use post card on last page.
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TYPE 753 — Sine-cosine polentiometer —
Full sine-cosine function without mechanical

TYPE 745 —10-turn helical potentiometer
—Meets rigid government requirements for

cams and linkages —can be ganged up to 6
cups. 20,000 ohms per quadrant; linearity,
+0.5% peak-to-peak; 3” diameter, 114" long
from front of servo flange to rear of cup. Also
available as straight sine function.

humidity, salt spray, altitude, temperature,
vibration, shock, sand, dust and fungus re-
sistance. High electrical accuracy (linearity
+0.025% ) ; resistance range 100 to 300,000
ohms. 27 diameter, 24" long from front of

servo flange to end of case. Mechanical and
electrical rotatian, 3600° (+4-2° —0°).

TYPE 771 —The FilmPot, metallic film po-
tentiometer—Infinite resolution, high temper-
ature operation (225°C). High wattage dis-
sipation and exceedingly wide resistance
range (100 to 200,000 ohms). Only 34” in
diameter and 15” long, Resistance element is
precious metal deposited on an inorganic
base. Available with servo flange or threaded
bushing mounting.

MWW ameri
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all your precision potentiometfer needs
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TYPE 754 —2" linear potentiometer —Re-
sistance range from 800 ohms to 100,000
ohms. High linearity (+0.15% standard).
Internal clamp tings permit ganging up to 8
cups on single shaft without increasing over-
all diameter. AIA standard 2” servo mount.
Depth is 1”7 with .594” added for each cup
section ganged. Cold-plated terminals are
easier to solder and have better resistance
to corrosion.

® Available immediately in saumple quantities. Look to Fair-
child for assistance in scolving all your precision potentiometer
problems. Fairchild has, or can make, a potentiometer to fit any

requiremeant. For information write: Fairchild Camera & Instrument

Corp., Pofentiometer Division, 225 Park Avenue, Hicksville, L. 1.,
N. Y., Dept. 140-45A1.

ﬁ?@n

TYRPE 741-1%” linear potentiometer—In-
ternal clamp rings permit ganging up to 5
cups on a single shaft without increasing the
over-all diameter. Resistance range 500 to
25,000 ohms; linearity +=0.5% standard.
Electrical angle 350°. Only 113” in diameter
and 1" long; starting torque is 0.25 oz.-in.

The simplified slip ring construction and a
one-piece paliney wiper give longer life and
lower noise.




Y e s s

0T

46

Actual size

Ucinite
Miniature Banana Pins

Heavy resistance to torque isa big feature of Ucinite miniature banana
pins. The springs are mechanically riveted over and the large area
around the up ot the pin is bonded by solder.

Pins are available in a variety of tvpes, for assembly by staking . . .
with nuts and washers . . . with soldered tails . .. with multiple plug-in
features. Springs are designed to fit .093 sockets.

Built to withstand rough usage, Ucinite miniature banana pins are
available in cadmium, silver or gold plate.

For further intformation, call your nearest United - Carr representative
or write directly to us.

6 times enlargement

The
INITE CO.

Specialists in

ELECTRICAL ASSEMBLIES,

Newtonville 60, Mass.
-~ Devision of United-Carr Fastener Corp.

s S e i A 3 s

RADIO AND AUTOMOTIVE

Want more information? Use post card on last page. April, 1954 — ELECTRONICS



Tailor-Made Fasteners in Volume Quan

e @

FISHTAIL RATCHET PLATE '

Made in a wide range of sizes
to hold on smooth metal, de~
cast or plastic studs. For use on
refrigerators, radio cabinets,
washing machines and other
products to hold medallioas,
nameplates, etc.

INDICATOR-LIGHT ’
PLUG BUTTONS
Snap-in type for electrical ap-
pliances. Removable. Jewel2d
or ploin glass. Some plaskc.
Designed in a wid€ range of
colors, shapes and sizes.

TRIMOUNT STUDS ’

Designed to hold two or more
thicknesses of material to-
gether. Easily installed by
hand. Insure vibration preof
attachment. Permanent or -e-
movable attachment. Wide
variety of shapes ond sizes.

MINIATURE BATTERY

CONNECTORS
For use with small “B" batteries;
afford quick and positive
polarized electrical connec-
tions and worthwhile space
savings on such small equip-
ment as portable radios of
hearing aids.

‘ RUBBER FOOT

Snap-in Rubber Foot.for Record
Changers and Phonograph
Mountings eliminates threaded
member, lozk washer and nut
thereby soeeding assembly
time ond reducing costs.

‘ PLUG BUTTONS

‘ .Made to smap into hole sizes

14" to 3”. Can be embossed
with ornamental or functional
designs. Removable. Supplied
with various finishes, in a
variety of s-hupes and sizes.

ities

‘ FEMALE ANODE
CONNECTORS

Made from cold rolled steel
and plated to specification,
this part provides the high
voltage connection to a metal
picture-tube strap, or allied
connections.

FASTENERS
Holds 14" dia. beaded or non-
beaded vibrator in any position

VIBRATOR GROUNDING ’

to radio chassis. Vibrator Can
grounded to frame. Holding
prongs designed to hold sev-
eral types of Cans.

‘ NYLON SNAP-IN NUT

Designed for the attachment of
shelf supports or channels to
porcelained sheet metal liners.
Used with sheet metal screws
they provide high pull-out
valves and no chippage.

SHELF SUPPORTS '

Plastic Shelf Supports designed
to snap into porcelained hole.
Driven pin expands Trimount
section securing fastener with-
out porcelain chippage. Variety
of shapes and sizes.

TUBING AND WIRING
‘ cLIPS

For use in electrical and
hydraulic systems. Holds wires
and tubing firmly, without
chafing, under extreme vibra-.
tion. Made in hundreds of sizes.

UNITED-CARR

FASTENER CORP.
CAMBRIDGE 42, MASSACHUSETTS

Want more information? Use post card on last page. 47
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MICRO Precision Switches

ed

g

ﬂt

% A PRINCIPLE
A OF GOOD DESIGN
- %
L MICRO SWITCH providesacom-

plete line of extremely reliable,
small-size, high-capacity, snap-
action precision switches. Avail-
able in a wide variety of sizes,
shapes, weights, actuators and
electrical characteristics. For all
types of electrical controls.

MICRO SWITCH

A DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR COMPANY em—
FREEPORT, ILLINOIS R

Want more information? Use post card on last page. April, 1954 — ELECTRONICS
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PROPERTY AND APPLICATION DATA ON THESE
VERSATILE PLASTIC MATERIALS: DU PONT NYLON,

“ALATHON,” “TEFLON,” “LUCITE.”

Properties of Du Pont Nylon
Provide Design Versatility

POINTERS ON PROCESSING
OF
DUPONT POLYMERS

Injection molding
process is rapid
production method

Injection molding is one process for
producing large quantities of plastic
parts. A typical injection-molding as-
sembly, shown in the diagram, oper-
ates as follows:

Parts marked A and B close and lock
to form the mold; they move to contact
part C which contains molten plastic.
Measured quantities of the granulated
plastic (1) are fed into the machine.
The reciprocating ram (2) forces this
material into the heating chamber (3),
where the powder liquefies. Each for-
ward motion of the ram (2) forces
molten plastic into the closed mold (A
plus B) where the plastic solidifies,
and forms the molded part (4). Then
the mold opens as shown in the dia-
gram and the plastic part is ejected.
In the meantime, the ram moves back,
allowing more powder to feed into the
machine, preparing it for another
molding cycle.

The production rate depends on a
nuntber of variables, including the size
of the part, and the number of identi-
cal cavities cut into the mold. If molded
parts are small, dozens of them can be
made at one shot, whereas large parts
may be produced one at a time. Cycles
(Continued reverse side, column 3)

Examples include coil forms, grommets,
phone signal device, and wire jacketing

These coil forms show how Du Pont nylon
can be molded into thin, intricate sections.

Du Pont nylon is well established for a wide variety of uses
in the electrical field. Among the outstanding properties of
nylon accounting for this acceptance are: good insulating
characteristics; superior toughness and high temperature
resistance (to 250°F.); strength in thin sections; and the
ability to be formed into intricate pieces by injection molding.

— 1954

Also of interest to electrical design
engineers are nylon’s abrasion resist-
ance, good impact strength and resili-
ency. Many electrical paris have been
redesigned for longer life by utilizing
the unique combination of properties
Du Pont nylon has to offer.

One proved application of molded
nylon is for coil forms. Because nylon
is tough and has strength in thin sec-
tions, compact and intricate designs
are possible. Often, assembly steps are
eliminated by incorporating various
parts into the ceil form itself. Mag-

WWW.americanradiohistorv.com

netic cores and other metal inserts
can be molded right into the nylon.
Another established use for Du Pont
nylon is the strain-relief grommet.
Toughness and resiliency of nylon al-
low the grommets to be snapped into
position. The heat-resistance, strength
and insulating properties of Du Pont
nylon meet requirements of commer-
cial electrical equipment. These
grommets carry the U. L. Seal.
A telephone interrupter cam
of Du Pont nylon is an interest-
ing application. This cam regu-




PROPERTY AND APPLICATION DATA ON THESE
VERSATILE PLASTIC MATERIALS: DU PONT NYLON,
“ALATHON,” “TEFLON," “LUCITE.”
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(Properties of Du Pont Nylon, Con’t)
lates the timing of coded rings and
busy-signals for phones. Rotating to
actuate a leaf spring switeh, the nylon
cam helps provide the necessary signal.
A single part replaces a complicated
assembly; nylon gives better perform-
ance, and longer service life. Particu-
larly valuable properties of nylon for
this application are abrasion-resist-
ance and resilience.

Du Pont nylon finds wide applica-
tion as extruded coatings for wire and
cables. Nylon is used as both primary
insulation and as jacketing which cov-
ers other insulation. Nylon resists
abrasion and attack by oil or gasoline.
Nylon increases the service tempera-
tures of some primary insulations and
also retards volatilization of plasticiz-
ers from the primary insulations. Coat-
ings in commercial use are from 3 to 15
mils thick. A thin coating is adequate
because of the toughness of nylon. The
coating is smooth, light in weight and
flexible at low temperatures. Extrusion
methods apply nylon at speeds as high
as 1,000 feet per minute.

INVESTIGATE Du Pont
plastic engineering
materials in your product

development programs

One of the family of these versatile
engineering materials is often a key
factor in product improvement or new
product design.

The wide range of properties avail-
able with “Alathon”* polyethylene
resin, “Lucite”* aerylic resin, “Tef-
lon”* tetrafluoroethylene resin, and
Du Pont nylon are helping solve indus-
trial design problems.

NEED MORE INFORMATION?

Clip the coupon for additional data
on the properties and application of
Du Pont plastic engineering materials.

E. 1. DUPONT DE NEMOURS & CO. (INC.)

Polychemicals Department

Room 224 Du Pont Building, Wilmington 98, Delaware

Dielectric properties of
“Teflon” aid designers
of miniature circuits

Miniature circuits can develop high
temperatures, which combined with an
increased electrical load, may result in
the failure of tiny parts. The problems
of insulating components of miniatur-
ized circuits were investigated by Mi-
crodot Division, Felts Corporation, S.
Pasadena, California, in conjunction
with their development of a complete
line of miniature coaxial connectors
and assemblies.

Coaxial connectors and cable are insulated with
Du Pont “Teflon.” These miniature-circuit ports
are made by Microdot Division of Felts Corp.

The material which Microdot needed
for the connectors and primary wire
insulators had to have superior dielec-
tric properties and heat-resistance.
Durability and resistance to moisture
were also essential.

Du Pont “Teflon” tetrafluoroethyl-
ene resin was chosen after extensive
tests. “Teflon” is an excellent insula-
tor. It has a dielectric constant of
2.0; the power factor is less than
0.05%, at frequencies as high as 30,000
megacycles. Exposure to arc leaves no
carbonized path. The dielectric proper-
ties of ‘“Teflon” remain constant at
temperatures from -80°F to 500°F.

Please send me more information on the Du Pont plastic engineering materials checked:

O Du Pont nylon; [ *Alathon”;

cation of these materials for:

NAMI .

COMPANY _

STREET ADDRESS. -
CITY

TYPE OF BUSINESS.

O «*Teflon’’;

[0 ““Lucite”. I am interested in the appli-

_ STATE

#“Alathon’, “Lucite”, “Teflon” are registered trade-marks of E. [. du Pont de Nemours & Co. (Inc.)

J
|
i
|
|
]
|
|
|
TITLE %
|
|
|
|
|
|
|
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“Teflon” absorbs no water by ASTM
Test 1)570-42.

Where resistance to high tempera-
tures, good dielectrie properties and
durability are needed, Du Pont “Tef-
lon” has proved its versatility.

Du Pont nylon useful
in components of
aircraft wiring systems

The properties of Du Pont nylon
make this versatile engineering mate-
rial particularly adaptable for air-
craft electrical systems. Nylon is used
for cable clamps, strain-relief clamp
blocks, grommets, wire guides and sup-
port blocks, terminal blocks and simi-
lar devices. Du Pont nylon is specified
for these applications because it is
tough, resists abrasion and extremes
of temperature; it has the necessary
dielectric characteristics, can be molded
readily into intricate shapes, and is

strong in thin sections. One type of
airplane carries sixteen miles of cable

jacketed with Du Pont nylon. Here,
other properties of nylon are impor-
tant—resistance to gasoline and high
temperature, and lightness of weight.

Du Pont nylon is used continuously
at temperatures (to a maximum of
about 250°F.) Its heat-resistance per-
mits component parts to be soldered
without affecting the nylon.

Many manufacturing economies are
obtained with nylon. Injection molding
allows fast production of complicated
shapes. Often a single part molded of
nylon replaces an assembly of sev-
eral parts. And because nylon can be
molded around metal inserts, further
design simplification is often possible.

(Injection molding, continued)
of 1 or 2 moldings a minute are not
unecommon.

Here are some of the advantages of
injection molding:
1. High rate of production
2. Economical production in quantity
3. Little or no finishing cost
4. Parts molded to close tolerances.



NOW with our newly-completed plant facilities

2 to 3 WEEKS

DELIVERY 0N

"BUSHINGS

hermetic-seal, compression-type are shipped from stock, in most cases

*CANS and COVERS

built to meet MIL-T-27 or Commercial Specifications

"ASSEMBLY SERVICE

from assembly of bushings in cover to actual hermetic-sealing of
your components

3 .4 WEEKS

DELIVERY 0V "PROTOTYPES

and SPECIAL SIZE CANS or COVERS to your rigid specifications.

*SANE HIGH QUALITY---LOWER PRICES !

Send us your specifications or prints for a money-saving ‘‘quote’’.

HELDOR MANUFACTURING CORPORATION

@M HELDOR BUSHING & TERMINAL CO., INC.
238 Lewis Street . Paterson, N. J.

......
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SLIP RING
ASSEMBLIES

ONE PIECE UNIT ,
REPLACES ASSEMBLY OF / |
MULTIPLE COMPONENTS / “

{

Offering Closer Tolerances,
Absolute Uniformity and the
Ultimate in Miniaturization:

® ONE PIECE, UNITIZED
CONSTRUCTION

® ABSOLUTE MINIMUM
FRICTION TORQUE

® DJAMETERS FROM

® MINIMUM 1000 V.AC.

R PN R

witweooaturing SUPER DEPENDABILITY!

The instrument
shown is a
Sperry "Gyro-
syn's compass
which com-
bines the ad-
vantages of
gyroscopicsta-
bility and mag-
netic correc-
tion to provide
an accurate di-
rectional refer-
ence.

...\, & Photo Courtesy
AN - Sperry Gyroscope Company’

HI-POT INTER-CIRCUIT The Sperry "Gyrosyn” compass is an outstanding example of precision

® HARD SILVER RINGS and dependability. Electro Tec is prcud to furnish slip ring assemblies
PLATED TO PRECISELY which are consistent with the high accuracy and unfailing performance of
MACHINED ONE-PIECE this instrument. In this application, as in hundreds of others, Electro Tec
PLASTIC FORM meets specifications with a degree of accuracy unattainable with built-up

or molding methods of manufacture. This extreme precision plus the many

® SPECIAL SURFACE other advantages that result from Electro Tec manufacturing techniques
DEPOSITS PREVENT TAR- have resulted in leadership throughout the industry. For complete co-
NISH, MINIMIZE FRICTION, operation in applying Electro Tec "know-how" to specific problems call

BRUSH NOISE AND WEAR or write the Sales Engineering Department.

p ! ELECTRO TEC
CORPORATION

Y.z \ SOUTH HACKENSACK ¢ NEW JERSEY

PRODUCTS OF PRECISION CRAFTSMANSHIP BY A NEW AND REVOLUTIONARY PROCESS *

» patent Pending\
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RPC Type J resistors where subminiature requirements
specity full size reliability and performance

Precision Wire Wound

Type JA V' diameter X Y4'' ong. Maximum resistance 125,000 ohms. 0.10 watt
Type JC V4"’ diameter X %'’ ong. Maximum resistance 250,600 ohms. 0.15 watt
Tolzrance 1% standard, tolerarces to C.05% available. All res’stors furnished

with low temperature coefficient alloys.

Special wire and impregnation available for greatly increased power rating.

RESISTANCE PRODUCTS CO.

714 Race Street * Harrisburg, Pa.

oo oo gricanradiobicton com




Consumer Market

Perpetual energy is at work all around us. Shown here are
only a few of the many examples of permanent magnets
at work—all of which adt! 1o the salability of the product.

Artificial Magnetic Eyes —

An artificial eye looks practically normal if it moves in
unison with the natural one. To achieve this, a New York
doctor developed an implant wherein is imbedded an
Alnico permanent magnet.

After removal of a diseased or injured eye, recti mus-
cles, originally attached to the natural eye, arc attached to
an implant, thereby imparting motility to this implant.
Further operative procedure requires that the implant be
covered with layers of tissue (tenons and conjunctiva) in
order that the implant may be complctely buried.

A custom-fitted plastic artificial eye is then made which
also has a very thin Alnico magnet. As a result of the
attraction between the magnet in the implant and the one
in the artificial eye, and also due to the shape of the arti-
ficial eye, the eye can then move in unison with the natural
one, as motility is imparted from the recti muscles to the
implant and, in turn, to the artificial eye.

Applications : Among other consumer products that rely
on permanent magnets are can openers with a magnetic
lid-lifter, and the thermostat used in your home.

NUCLEAR RESONANCE RESEARCH ASSEMBLY

ARTIFIC AL MAGNETIC EYE

T e LA
DOV KAANNANN P

D KX AR PERMANER-T
ARILale B macness

...or move bgetharea: ly
to the feft . . , the épresr-
ance is alwars that of dwo
normal, natusal eyes!

The 1ataral eye :nd the
artif cial magn: ic eye
move tozether ia unison,
natu allr to the rght . ..

... perfectly centered when
looking straight ahead . . .

Basic Research

Res>arch—2. highly specialized example of the i=¢ of permaneat magncts
in research is fhe nuclear resonance assembly showr cn the left.

The Alnico V permanent magnets used in this assembly built for he
University of Chicago by INDIANA produce a feld of aprroximatzly
5,500 ga ass. T= assembly not only is much less cosily than the electromagnetic
mode s but it dso does not require much of the expensive equipment requi ed
to mzin-ain a stable field.

Permanent
Magnet



an Work For You!

Perpetual Magnetic Energy...a Timeless Force...
is hard at work in many fields and in many
products...from Artificial Magnetic Eyes

to Nuclear Resonance Research!

You can’tsee it .. .smell it.. . or hear it. Nor can you taste it or feel it, but
the “perpetual energy” of permanent magnets is at work for you in each
one of these applications—and thousands more. Permanent magnets won’t
wear out. They can’t be used up. They’re a source of permanent energy
instilled in your product *“‘perpetually.”

... Unlimited are the future possibilities of permanent magnets in new product
designs. The field produced by the myriad of spinning electrons, the essence
of permanent magnets, can work for you in these three ways; transforma-
tion of mechanical to electrical energy e transformation of electrical to
mechanical energy o tractive effort. If you need a component to perform
one of these three functions, INDIANA PERMANENT MAGNETS may
be the solution to your design problem.

INDIANA provides you with the largest facilities in the world for the
manufacture of permanent magnets and complete permanent magnet sub-
assemblies. It will pay you to take advantage of INDIANA’s wealth of
experience, research leadership, and specialized engineering “know-how.”

Write for
DESIGN MANUAL
No. 4-A4

The Indiana Steel Products Co. Q‘g . o

P S
VALPARAISO, INDIANA

<

i CAST CATALGG
SALES OFFICES FROM COAST TO COAST—BOSTON ¢ CHICAGO £] No. 11-A4

it
CLEVELAND ¢ NEW YORK ¢ PHILADELPHIA e ROCHESTER  LOS ANGELES - ‘ ; ha S|NT§RE22C?\£ALOG

In 24 Hours—You can have INDIANA PERMANENT MAGNETS

Loudspeakers—Typical of the applications in this
field is this 15-inch high fidelity speaker which uses a
1015 Ib INDIANA Hyflux Alnico V magnet to achieve
a frequency range from 30 to 16,500 cycles per second!
INDIANA Hyflux Alnico V provides an energy product
of 514 million BH Max or more, thereby assuring a
magnetic field of high strength. Permanent magnets,
in this case, are a functional necessity to this design-
no substitute can do the job.

Applications: INDIANA magnets are consistently
doing an outstanding job in many other typical products
in this field such as focusing colls, ion traps, centering
devices, radar, and guided missiles.

Electronic
Industry

Permanent
Magnet

LOUDSPEAKER

. Magnetic Separators —There is almost an endless list of mechan-
ical or holding applications. One of the more widespread, industrial
applications is this permanent magnet separator, using three or more
ny{lgg IbAlnico V, U-shaped magnets each of which can exert a pull
0 L

Here permanent magnets exert an effective pulling force through
a distance of several inches . . . permitting your product to do the
job better and safer, insure uninterrupted production flow by snatch-
ing*‘tramp”iron from materials to be processed . . . thereby preventing
damage to machinery. And permanent magnets require no electrical
power, no wiring... hence, they never spark, eliminating a definite
fire hazard.

Electrical
Industry

Permanent

GENERATOR Magnet

Generators—A well-known application in the elec-
trical field is the permanent magnet generator. This
15 kva, 120/208-volt, 400-cycle model incorporates 28
Hyflux Alnico V, bar-shaped permanent magnets.

Llong service and minimum maintenance are two
things sought by users of generators. Permanent mag-
nets help to provide these qualities. Elimination of slip
rings and commutators means no sparking or radio in-
terference. And there’s no heat from the field coils
nor is excitation power needed.

Applications: Magnetos, motors, gyroscopes.

for your experimental work

Watt Hour Meters—One of the hundreds of different
instruments requiring permanent magnetsis this single-
phase, 15-amp, 240-volt rating for 3-wire services
watt hour meter. It uses an Alnico 1, horseshoe-shaped
magnet weighing only 0.2 Ib.

Here, the high quality of this permanent magnet
material provides the uniformity and stability of field
30 necessary for maintaining the initial accuracy of this
meter over a long period of years.

Applications: Mass spectrometers, vibration pick-

Applications: Among the many mechanical applications are: mag- ups, galvanometers, medical instruments, speed-
netlic conveyors, magnetic sweepers, magnetic chucks and clutches. ometers, fluxmeters.
Mechanical Instrument
Industry Industry

Permanent
Magnet

MAGNETIC

SEPARATOR

M

Permanent
Magnet

WATT HOUR METER



GENERAL PLATE
ALCUPLATE

(COPPER ON ALUMINUM)

COPPER

ALUMINUM

COPPER

COPPER

ALUMINUM

Manufacturers of various products are reducing costs
by 15 to 309, or more over an equal area of copper or
brass with General Plate ALCUPLATE... Copper
clad on one or both sides of aluminum.

Here’s how ALCUPLATE saves — by permanently
bonding a thin layer of copper to thicker less expensive
aluminum. You get solid copper performance at a
lower cost over solid copper. This combination has
practically the same physical and electrical properties
as copper plus the light weight of aluminum.

ALCUPLATE can be fabricated by stamping, draw-
ing, spinning, and forming. Its malleability permits its
use in the manufacture of many parts from work-hard-
ened rather than annealed or dead soft materials.

ALCUPLATE is available in coils and flat cut lengths,
copper clad on one or both sides of aluminum, 1/16”
thick x 13’ wide and under.

Technical Data Bulletin No. 702C gives full details.
Write for a copy today.

ot

You can profit by using
General Plate Composite Metals!

METALS & CONTROLS CORPORATION
GENERAL PLATE DIVISION

34 FOREST STREET, ATTLEBORO, MASS.

54 Want more information? Use post card on last page.

ALCUPLATE Plus Features

High Electrical Conductivity
Excellent Heat Dissipation
Soft-Soldering Surfaces
Easy Fabrication

Light Weight

A Few of the
Many Products Made from
General Plate ALCUPLATE

HEAT TRANSFER UNITS — ALCUPLATE provides ideal fin
sections at reduced cost over solid copper fins. The cop-
pel: surface permits soft soldering of the fins to the
wubes, -

ELECTRONIC CHASSIS — Minimum weight combined with
copper surfice required for soft-soldering operations,
electroplating, and low-resistance shield connections
are advantages obtained by using ALCUPLATE.

COMPONENT CASES — ALCUI’[ ATE is successfully drawn
and formed into lightweight cases or cans and intri-
cate parts.

BUS BARS — ALCUPLATE proudes high conductivity,
light weight, solderability . .. and is lower in cost than
solid copper bus buars.

ELECTRICAL TERMINALS — Small terminals and large pres-
sure-type connectors use single-clad ALCUPLATE .
alleviates galvanic corrosion which otherwise results
from aluminum and copper junctions,

April, 1954 — ELECTRONICS




first of its kind
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OSCILLATOR

wide band--8500 to 9600 mc

dynamic testing of microwave components and
systems -- utilizing unique crt display

Now, for the first time, an instantaneous graphic display of the

entire frequency range 8500 to 9600 MCS. This new Polarad X-Band
Sweep Oscillator makes possible rapid, dynamic testing of
microwave components such as TR tubes, antennas, crystal mounts,
even complete microwave systems over a 1100 MC sweep at

X-band. Eliminates laborious point-by-point testing methods. A unique
display unit shows both reflection and transmission characteristics
simultaneously, since two deflection amplifiers are utilized.

voo oS A SP AR

The X-Band Sweep Oscillator is an important instrument for

laboratory and production line application. It gives one quick answer
where formerly hours of checking were necessary. For further
information, write to your nearest Polarad representative or the factory.

- SPECIFICATIONS T
REFLECTION
Frequency Range 85 t0 9.6 KMC
i i Output: + 12 ¢bm minimum into
IS\ Typical 30999 Display (at left) et
hows tra.ns.mlsswn and reflection ‘ T Sy
characteristics of a double tuned cavity Swreper Tt oiEe e
under test. This is an example of how Srerangonage 115V = 10%
the dynamic display reduces time required Input Power- 400 watts
to test X-band components and systems. Type of Qutpul
As a design tool in the laboratory, the Connector- UG52AY
effects of electronic or mechanical changes S ™ 15¥e wide x 20 deep
may be evaluated instantaneously. X 16% " high
; Vgt o it et
AS .a production tool, gp and “'no go u;s:matm. 12 wide 1 16% " deep
limits may be checked visually. 12" high
Approx Wt of Control
I and Display Unit 135.188.
TRANSMISSION Boprox Wt of

| Sweeper Oscillator 55 1bs.

- ELECTRONICS CORPORATION 100 METROPOLITAN AVENUE, BROOKLYN 11, NEW YORK

REPRESENTATIVES Albuquerque * Arnprior, Canada « Atlanta » Boston » Chicago « Cleveland «‘Fort Worth « Kansas City < Los Angeles * New York « Philadelphia » San francisco « Seattle » St. Paul » Syracuse « Washington, D. C.

ELECTRONICS — April, 1954 Want more information? Use post card on lost page. 55
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Avtomatic, maintenance-free,
instantaneous voltage stabilization

Static-magnetic constant voltage transformers are a 5. Self-protecting against short-circuits on output.
practical and efficient solurion for controlling input voltage 6. Current-limiting characteristics protects load equip-
to voltage-sensitive electrical and electronic equipment. ment.

Sola Constant Voltage Transformers are widely used 7. Can often be substituted in place of conventional
both as built-in components and as accessory units. They 3 rclj}on-regulatmg transformers.
differ from regulators which depend solely upon saturation . 'mleralcliy smaller than other types of regulators for
of core materials for their regulating action, or electronic prihal CHL L

9. Isolates the input and output circuits.

types employing tubes. Sola Constant Voltage Transformers

have the following characteristics: Forty-three Sola stock units are available in a wide

variety of ratings, voltages and types. In addition, custom-

1. Regulation within 1%, with primary voltage designed units can be manufactured (in production quan-
(transient or continuous) variations as great as 30%. tities) to meet specific requirements.

2. Response time less than 11 cycles. The experience of the world's largest manufacturer of

3. No moving or wearing mechanical parrs, nor vacuum constant voltage transformers is available to you. We invite
tubes; requires no manual adjustments. you to discuss your voltage stabilizing problems with a Sola

4, Completely automatic, continuous regulation. Sales Engineer.

TR A N s Fo R M E n s on your letterhead, please,

e e e e e P o S ) A e S T T T
A s 1 e i

V WRITE FOR LITERATURE. Sola Constant Voltage
A Transformers are completely described in a
24 page manual. Write for a copy of 7D-Cv-170

3 Sl i =s—,° o -
- e @ =

. Transformers for: Constont Voltage o Fluores:art Lighting o Cold Cathods - i &  Mercury Vupur ngh'mg e lummous Tube Signs f |
- SOLA EI.EC“HC CO., 4633 W. 16th Street, Chitago 50, l]llnols,- Bishop 2- '|4f4 Ui *NEW YORK 35: 103 E. 125 St., TRafolgar 6-6464
- ~PHILADEIPH£A Commercial Trust Bidg., RiMénhouss 4-4988 e  BOSTON; 272 Centre St., Newton 58,:Muss, 8lgelow 4-3354
Gin Other Pr?nc:pal Cch:‘l :
Fad B i oo

=

CLEVELAND 15: 1836 Euchd Avc, PRospe:f 1~6400 - ® - KANSAS ‘ClTY 2, MO 406 W 34#: St., Jeﬂerlon 4382 i ®

i

o 'y =
S N AT e Bt

- A
il e ez % %l e

2
\mu.-
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-hp- 5258

Frequency Converter Frequency Converter

o be
b

Frequency 10 cps to 200 mc
Interval 1 psec to 100 days
Period 0 cps to 10 ke

measured instantly,
auvtomatically, directly by
the revolutionary new...

Video ‘Amplifier Time Interval Unit

~hp- 524B ELECTRONIC COUNTER

Why buy more instrumentation than you need? The new all-pur-
pose -hp- 524B Electronic Counter with Plug-In Units gives you
precisely the frequency, time interval or period measuring cover-
age you want now. Later, you can add other incxpensive plug-in
units to double or triple the uscfulness of the Counter.

Model 524B offers direct, instantaneous, automatic readings
requiring no calculation, interpolation or complex instrument
sct-up. It has high sensitivity, high impedance, and its operation
is so simple and dependable it can be used readily by non-technical
personnel. Resolution is 0.1 #sec, and accuracy is 1/1,000,000 =
1 count. Construction throughout is of highest quality compo-
nents in a compact militarized design.

The new Counter with Plug-In Units gives you more range,
more convenience, smaller size and lower cost than any commer-
cial instrument combination ever offered. With this one compact
equipment, you readily measure transmitter and crystal oscillator
frequencies, time intervals, pulse lengths, repetition rates, fre-
quency drift; make high accuracy ballistics time measurements
or high resolution tachometry measurements, or use asa precision
frequency standard giving convenience and flexibility not pro-
vided in the usual primary standard.

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

BASIC COUNTER
The basic -bp- 524B Counter unit measures frequency from 10
cps o 10 mc with accuracy of = 1 count * stability, reading
direct in kc; or measures period from 0 cps to 10 ke with accuracy
of = 0.3% reading direct in seconds, milliseconds or microsec-
onds. Eight-place registration, short term stability 1/1,000,000,
display time variable 0.1 to 10 seconds. $1,890.00

COUNTER WITH PLUG-IN UNITS

-hp- 525A Frequency Converter extends Counter’s range to 100 mc,
maintains accuracy, and increases Counter’s video sensitivity to 0.1
volts through basic 10 cps to 10 mc range. $225.00

-hp- 525B Frequency Converter like 525A but extends Counter's range
to 200 mc at 0.25 volts sensitivity. $225.00

-hp- 526A Video Amplifier increases Counter sensitivity between 10
cps and 10 mc to 10 millivolts for low level frequency measurement.
$125.00

-hp- 5268 Time Interval Unit measures interval 1.0 usec to 100 days
with accuracy of 0.1 usec = 0.001 %, reading direct in seconds, milli-
seconds or microseconds. Start, stop triggering in common oOr separate
channels, through positive or negative going waves. $150.00 (Plug-
in units supplied in aluminum storage case).

Request complete details today from your
-hp- Field Representative, or write direct

HEWLETT-PACKARD COMPANY
«998A Page Mill Road « Palo Alto, California, U.S.A,

ATTEND THE I.R.E. REGION 7 CONFERENCE-TRADE SHOW

PORTLAND, OREGON ¢« MAYS5,6,7

ELECTRONICS — April, 1954
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Ham on Rye or Rye on Hand ?
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Arranged compactly on stands in tiers, the Vary-
Tally can be supplied in any of 66 cembirations,
vp to & banks high and 12 units wide, with a
minimum of 2 units wide. Write for news sheet
and prices.

Tho Mase that
Counts”

S\
Chicago 6, IIl. * New York 19, N. Y. ¢ Greenville, S. C. * Mantreal 2, Conada + Dundce, Scotland ¢ Offices and Agents in Principal Citics

58

ount BOTH

(and 1,001 Other Items)
with this New Veeder-Root

Mvultiple-Unit Reset Counter

Knowiag how many apple versus lemon pies, for instance, are ordered
on a given day . . . or how many cases of what are in the cellar . . . helps
a restauraat countrol, make plans, make profits. The same goes for a
manufacturer or wholesaler seeking tighter inventory control . . . or for
any of the following:

Traffic Engmeers

Schools and Colleges

Nurserymes and Florists

State Fark and Forest Services
Labotctories

Milk Plants and lce Cream Processors
Reseaicher:

Industrial Plants

Textile Mills

Inspection and Quality Control
Jobbers, Wholesalers, Distributors

o

® Restaurants and Hotels
® Mail and Phone Order Departments
® Laundries and Linen Supply Houses
® Manufacturers of equipment for:
Order Control
Stock Control
Inventory Control
Traffic Control
Sales and Market Analysis
Laboratory Analysis
Payroli Preparation
® and What Do You Want to Count?

" VEEDER-ROOT INC.

7 HARTFORD 2, CONNECTICUT

Want more information? Use post card on last page.
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SILICON CARBIDE

LAVA °
or porous)

ALUMINA (vitrified
STEAT|TE . Z|RCON|UM OXIDE

. NU
MAGNESIUM SILICATE ALUMI )
FORSTERITE ° TITANIUM DIOXID

. CORDIERITE
° Z|RCON
M S|LICATE

Development of new, special purpose ceramic compositions is

a regular part of our work. No matter what your requirements

are, the chances are good that we have an AlISiMag compositicn

that will do the job

o =, | . . -

BOOTH NO. 34 If you need a material with special characteristics or have a
difficult design involving intricate shapes or close tolerances,

BAS‘( MATER‘ALS give us your requirements. Let us show you what we can do.
EXPOS‘T‘ON 53RD YEAR OF CERAMIC LEADERSHI?

Msfpenle AMERICAN LAVA CORPORATION

Development Show
CHICAGO
MAY 17-20, 1954

SEE DUR DISPLAY

A Subsidiary of Minnesota Mining and Mcnufacturing Company
CHATTANOOGA 5, TENNESSEE

OFFICES: METROPOLITAN AREA: &71 Brood St., Newark, N. )., Mitchell 2.8159 <+ SYRACUSE, N. ¥.:

204 Harding Place, Phone 9-0656 « CLEVELAND: 5012 Euclid Ave., Room 2007, Express 1-6485 » NEW

ENGLAND: 1374 Mass. Ave., Combridge, Mass., Kirkiond 7-4498 * PHILADELPHIA: 1649 N. Bread St

Stevenson 4.2323 ¢ ST. LOUIS: 1123 Washington Ave., Garfield 4959 ¢ CHICAGO: 228 N. laSclie St.,

Central 6-1721 + SOUTHWEST: John A. Green Co., 6815 Oriate Dr., Dallas 9, Dixon 9918 ¢ LOS ANGELES:
5603 N. Huntington Dr., Copital 1-9114
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THERE’'S JUST NOTHING FINER,

The Gates CC-1 all plug-in audio console is superlatively fine — commercially
beautiful to look at — warmingly satisfying to operate — technically superb
— functionally complete beyond expectation — and upholds the tradition of

those that have long been associated with the very best.

There is indeed a lot of pleasure and contentment in the operation of a speech
input console so quality filled—that behind the control panel are parts and
workmanship that spell complete reliability and assurance that your audio

quality and handling cannot be excelled—anywhere.

Your 240-page Gates master catalog, Pages 120-124, or speech input cuatalog

DS-534, tells the CC-1 story. If your copy has been misplaced, only the asking
— > T T

/This Console is on display at all GATES

\ stock-carrying branches in ATLANTA,
\_HOUSTON and LOS ANGELES. __

@[ﬁ@@ GATES RADID COMPANY surcr, v 0.5 »

Manufacturing Engineers Since 1922

Washingtan, D. C., Warner Bldg. Atlanta, 13th & Spring Sts.
7501 Sunset Blvd. Montreal, Canadian Marconi Co.

will send another on its way to you.

Houston, 2700 Palk Avenue
New York, 51 East 42nd Street Los Angeles,

New York, International Div., 13 East 40th St.

60 ‘Want more information? Use post card on last page AP’”, 1954 — ELECTRON:CS



When it comes to electronics . . . experience is our single greatest virtue.
The average experience of our electronic engineers is more than ten years in this specialized field.
Their contributions to this fast-developing industry are attested to by our producing acoustical-electronic
firing error indicators . . . portable, high-powered, Tkw-plus long-range transmitters . . . and one-man, multi-channel
UHF transceivers. If you have a problem which may be solved by the use of electro-mechanical,
hydraulic, pneumatic or electronic equipment, let’s talk it over.
**WE DISTRIBUTE A WIDE RANGE OF AIRCRAFT EQUIPMENT FOR A NUMBER OF AMERICA’S

LEADING MANUFACTURERS, A NEARBY BRANCH WILL BE HAPPY TO SERVE YOUR NEEDS.
DO MORE BUSINESS . . . REALIZE MORE PROFIT WITH AIR ASSOCIATES' EQUIPMENT.”

PRESIDENT

IR
SSOCIATES, INC.

TETERBORO, NEW JERSEY

DIVISIONS: ATLANTA - CHICAGO - DALLAS « GLENDALE «- HACKENSACK - MIAMI « ORANGE - TETERBORO | -

ELECTRONICS — April, 1954 Want more information? Use post card on last page. 61
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AXIO

Regd. Trade Mark

i FIDELITY

OF SOUND

M‘JEE“ IN BENGLAND

AXIOM 150 Mk II

A 12-inch twin-cone full range high fidelity reproducer,
with a power handling capacity of 15 watts.

BRIEF SPECIFICATION :
Frequency Coverage - -

- - - 30/15,000c¢/s

AUDIOPHILE Fundamental Resonance - - - . 35¢/s
NETT PRICE Flux Density - - - - - - . 14000 gauss
Nett Weight - - - = - - 12lb. 130x. (58 kg)

$43-50

AXIOM 22 Mk Il

A 12-nch: twin-cone high-power P.M. loudspeaker combining
genercus bass handling capacity with full range high fidelity
“ reprocuction.

BRIEF SPECIFICATION

Frequency Coverage . . . . . 30/15,000 ¢fs’ AUDIOPHILE
Fundamental Resonance 35¢/s NETT PRICE

Flux Dvensi 17,500 gaus
New weight 18l 4om 83 ke $65.00

AXIOM 80

A medium power FREE SUSPENSION high fidelity
P.M. reproducer for the professional enthusiast,

BRIEF SPECIFICATION

Frequency Coverage - - - - - -20/20,000 c/s
Fundamental Resonance - - - -20¢/s

Flux Density - - - - - -17,000 gauss nominal

$52.30 Nett Weight - - - - - - 9lb. 60z. (4°2 kg)

AUDIOPHILE
NETT PRICE

"FREE SUSPENSION
Exclusively distributed by:—

EAST: WEST:
Goody Audio Centre Inc., Hollywood Electronics,
235, West 49th St., New York 19, N.Y. 7460, Melrose Avenue, Los Angeles 46, Cal.
NORTH & MID-WEST: SOUTH:
Newark Electric Company, High Fidelity SSS,
223, West Madison St., Chicago 6, ILL. 606, Peachtree St., N.E., Atlanta, Ga.

CANADIAN SALES OFFICE: A. C. Simmonds & Sons Ltd., 100, Merton St. Toronto 12.

GOODMANS INDUSTRIES LTD., AXIOM WORKS, WEMBLEY, MIDDLESEX, ENGLAND.

62 Want morc information? Usc post card on last page. April, 1954 — ELECTRONICS
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fitted overload

protection

With the HEINEMANN hydraulic-magnetic principle, you can have overload pro-
tection in circuit breaker or relay form precisely designed for your product.

First, you are not limited to the nearest “standard” rating—you specify the exact
rating based on the normal running current of your
equipment.

Second, you have a sclection of time delay response
curves. Your choice is based on normal inrush char-
acteristics as well as the size and duration of over-
loads that should be permitted—specifically in your
product.

Furthermore, since Heinemann Circuit Breakers
and Overload Relays do not employ thermal elements,

their ratings never change . . . de-rating for ambient

temperature is never necessary . . . nuisance power

interruptions never occur. Yet, on dangerous over- MORE INFORMATION? On circuit
loads or short circuits, they provide the fastest circuit breakers[(/eji), .\f,xz/ for lBulIe:i:iiS;V;
g g g on overload relays (right) sen or
interruption available. Bulletin S1014.

Send for descriptive literature.

HEINEMANN ELECTRIC COMPANY

97 Plum Street o Trenton 2, N. J.

ELECTRONICS — April, 1954 Want more information? Use post card on last page. 63
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NQ\/\/—the modern successor

%
(% -
9.8

to the galvanometer

Null Indicator

If you use galvanometers, you’ll be interested in the new ElectroniK Null

Indicator. For here, at last, is the lab man’s ideal d-c¢ null balance detector . . .

completely free from all the limitations of galvanometers.

characteristics It's easy to use—no ‘‘loss of spot’” from excess signal; bridge balancing oper-

ation is simplified.

It's self-protecting—will take heavy over-loads without damage.

It's vibration-proof —undisturbed by nearby traffic or machinery.

it goes anywhere—needs no leveling or special mounting; plugs into 115-volt
60-cycleline; smali case fits readily into experimental set-ups.

It's stable—holds steady zero after warm-up.

It's fast—indicates in less than one second; ideal for production testing.

It's sensitive—suitable for use with high precision measuring circuits.

The Electroni K Null Indicator is priced within reach of any budget. It will

OPERATING VOLTAGE be a valuable asset to your lab. Write today for complete information.

115 volts, 60 cycles MINNEAPOLIS-HONEYWELL REGULATOR Co., Industrial Division, Wayne and

Windrim Avenues, Philadelphia 44, Pa.

electrical

INPUT IMPEDANCE
1500 ohms

CURRENT SENSITIVITY

0.6 x 10-9 amperes
per millimeter

VOLTAGE SENSITIVITY

1 microvolt
per millimeter

@ REFERENCE DATA: Write for Instrumentation Data Sheet No. 10.0-12.

Honeywell

BROWN INSTRUMENTS
r ]
Fost e Coitinds

Want more information? Use post card on last page. April, 1954 — ELECTRONICS



FOR ELECTRICAL AND ELECTRONIC ENGINEERS

Published by TECHNICAL SERVICE, Chemical Manufacturing Division, The M. W. KELLOGG Company

APRIL-MAY 1954

Rectifier Molded in Kel-F Plastic,
Smaller Than a One-inch Cube
... Boasts 100-G Shock Resistance

Unmatched  compactness, high
clectrical efficieney under severe
conditions, and exceptional dura-
bility are advantages gained by
using “Kel-F’" triflluorochloro-
cethyvlene polvmer to insulate this
double-bridge instrument rectifier.
The size of the rectifier belies its
3-mu output from each of two 130-
volt rms full-wave bridges. Insula-
tion of the many rectifier wafers
and resistors in the unit 1s enhanced
by the exceptionally high clectrical
resistance of “Kel-IY"". The high
strength and stability of the molded
fluorocarbon block also enable it
to serve as a mount for parts, since
the plastic is unaffeeted by high
thermal and shock loads. )

The parts of the rectifier are
assembled in a block of injection-
molded “Kel-IF, which, in turn,
1s encased in plastic. The unit is
made by International Resistance
Company, Philadelphia, Pa., to
specifications of the Rayvtheon
Manufacturing Company, Wal-
thamn, Mass. Rectifier is employed
in phase-comparator applications,
has many other potential uses.

For further information ask for
Application Report E-122

Magnetic Stirring Bars Sealed in Kel-F"
to Stop Corrosion and Breakage

A vacuum-tested casing of “Kel-F”
permits these metal bars to be used
indefinitely to “mix” highly corrosive
acids, alkalis, solvents and peroxides—
at from minus 200°C to plus 200°C—
without corrosion or breakage. The
fluorocarbon cannot crack or
chip. Non-porous and non-absorbent.
the covering is virtually self-cleaning.
can even be sterilized.

Tskin

B) Registered trademark for The M. W. Kellogg Company’s trifiucrochloroethylens polymer products.

Three sizes of stirring bars are now
made by the Arthur H. Thomas Com-
pany of Philadelphia. Pa.. by sealing
cevlindrical permanent magnets into
extruded tubing. Extruded from un-
plasticized “Kel-F” Grade 300 by the
Plax Corporation of Hartford. Conn.

For further information ask for
tpplication Report C-113

(SEE REVERSE SIDE)
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CONTINUED FROM PRECEDING PAGE

Coil Connector of Kel-F Boosts
Actuator Motor Performance and
Qutput, Simplifies Maintenance

Molding this coil connector for a minia-
ture motor from *Kel-F”” made possible
the addition of a vital brake cluteh, a
sharp increase in output and the use of
time-saving solderless terminals—with-
out increasing the unit’s size.

High insulation resistance of “ Kel-F”
under thermal cyeling, allowed specifi-
cation of a lighter connector for ef-
fective insulation over the temperature
range of minus 65°F to 200°F without
tracking or shorting. Exposed to high
humidity, the plastic’s zero water ab-
sorption prevents arcing or dissipation.
Then non-wetting and smooth surface of
the molded connector is fungus-inert.

The connector is injection molded
from “Kel-F” unplasticized polymer
by the United States Gasket Company
of Camden, New Jersey. The Grand
Rapids Division of Lear, Incorporated,
manufacturers of precision aircraft in-
struments and electronic systems, uses
this connector 1 a D.C. motor.

For further information ask for
Application Report E-123

Leading molders, ertruders and fabri-

cators specialize in the production of mate-

rials and parts made of " Kel-F"' .. . each
I month this column will spotlight several

of these companics with their principal
| services and products.

Brilhart Plastics Corporation
Mineola, N. Y.
Injection, Compression & Transfer
Molding
Electrical & Electronic Components
Gaskets, Diaphragms & “O’ Rings

Fluoro Plastics, Incorporated
Philadelphia, Pa.
Compression & Transfer Molding
Gaskets & “O" Rings; Valve Seats;
Containers
Electrical & Electronic Components

The Garrison Company
Kenilworth, N. J.

Extrusion & Production Machining
Electrical & Electronic Components
Wire Insulation

| Penn-Plastics Manufacturing Co.

Glenside, Pa.

| Compression & Transfer Molding
Electrical & Electronic Components

| Porous Plastic Filter Company
Glen Cove, N. Y.

Porous Filters

Recent Significant
Developments in “‘Kel-F"’

Electronic Tube Caps boost performance
of high-altitude communications
interference

equipment, removing

from thermal eyeling, high humidity.

Ashestos, Glass Fiber, other fillers being
successfully incorporated in molded
parts in high temperature, corrosive
valve service, structural electrical

members.

Float Bodies of “Kel-F” and powdered
metal incorporated in flowmeter
bodies machined of “Kel-F” for
smaller, more accurate measuring de-
vices for severe corrosives, liquid or

gaseous.

Welding, by “hot gas” method being
used in fabrication of corrosion-re-

sistant feed hoppers.

Registered trademark for The M. W. Kellogg Company’s triflusrochlorsethylene polymer products.

Visit the Kel-F

POLYMER EXHIBIT ar
the Basie Materials Show
May 17-20 --Chicago, IlI.

CHEMICAL
MANUFACTURING
DIVISION

M. W. KELLOGG
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It is the designers and specifiers who USE the ELECTRONICS BUYERS GUIDE.|

USAGE

OF THE “GUIDE” IS A PROVEN FACT!

Questions that arise at the breadboard . . .

Questions of product specs,

Questions of manufacturers. ..

Designers requiring immediate

B ..
anid aceurate answers to their questions
The results of a survey, ELECTRONICS BUYERS’ simply resort to the most eflicient
GUIDE QUESTIONNAIRE ON BUYING HABITS, and expedic“[ n)c[l]o(l

will be availoble in booklet form soon. Herc . .
. of geiting those answers . ..
are focts and figures that prove usage of the R

“Guide" as o purchasing source by the men Of course, this is in the ELECTRONICS BUYERS’ GUIDE

who do the specifying and buying. In this where questions are daily answered, all year round
booklet you will find what they bought . . R
. in a manner complete and accurate.
where they bought . . . how mony times they
bought, See printed evidence of the positive The “Guide” is the accepted product reference book
sales value of the "Guide.” For your free copy,
call your District Manager of ELECTRONICS or
write to the Business Department of ELECTRON-

1CS BUYERS' GUIDE. by getting into the habit of looking itup in...

of the entire industry.

You, too, ean profit

’
BUYERS’ GUIDE
A McGraw-Hill Publication 330 West 42nd Street, New York 36, N. Y..
ELECTRONICS — April, 1954 Want more information? Use post card on last page. 65
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thate why ite smart business
fo buy from a specialict

Through more than 50 years of
specialization in the development and
production of magnetic materials,
Thomas & Skinner has gained the
skills and know-how that assures you
the best in engineering assistance—the
best in quality production . .. at prices

Want more information? Use post card on last page.

that may be lower than you are now
paying.

It will, pay you to investigate the
many advantages offered by Thomas
& Skinner . . . specialists in magnetic
materials . . . permanent magnets, elec-

trical laminations, and wound cores.

Specialists. in magnetic materials, Permanent Magnets, Electrical Laminations and Wound Cores

WWW.americanradiohistorv.com
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PERMANENT MAGNETS wWhatever your needs— Alnico,

cobalt, chromium—Thomas & Skinner can meet your specifications
for either standard designs or special shapes. Typical of T&S ad-
vanced materials is Alnico 5Cb, offering an energy product of 5.70
million #ominal. And typical of T&S advanced techniques is shell-
molding, offering intricate shapes with tolerances as close as = .005"
without grinding or finishing.

ELECTRICAL LAMINATIONS Geared to high volume pro-

duction, T&S uses the most modern equipment available to produce
high quality laminations in quantity at the lowest prices possible.
Rigid quality control is maintained through each phase of produc-
tion—stamping—atmosphere annealing— every vital step in produc-
ing top quality laminations. For every type application, T&S can
provide all grades, all gauges to meet your demands for standard
or special laminations. T&S’s OrthoSil is also available for appli-
cations requiring directional electrical characteristics with extreme
high permeability and low core loss.

WOUND o RES You can save on both assembly costs and time
—and reduce both size and finished weight—with “C” Type and
Toroidal Wound Cores made from T&S OrthoSil. The directional
magnetic characteristics and extremely rectangular hysteresis loop
of oriented OrthoSil have proved advantageous on hundreds of
applications, particularly in 400 cycle equipment at flux densities of
15,000 gauss and over.

(J
p'd you know’” that you can now buy electrical lamina-

tions that are pre-tested with the certified reports sent to you with
each shipment. Yes, Thomas & Skinner certifies that each order of
3 laminations is tested and meets the most rigid specifications . . . you

o S receive test figures for both core loss and exciting current «f 10M
g s 55 gauss on each heat annealed. This means an additional savings to
- you since it eliminates the need for retesting on your part. Many of
S the leading transformer manufacturers specify T&S CERTIFIED
; 3 o LAMINATIONS. Perhaps you should too!

Magnet Design— Bulletin 151 (for the design engineer)

Standard Magnets — Catalog SM-1252 (complete data with dimen-
siona! drawings) -

O
O
[J Alnico 5Cb— Bulletin 1253 (details on today’s newest Alnico)
[J Laminations — Bulletin L-752 (applications, specifications, value
graphs)

] Wound Cores— Bulletin WC-353 (specifications, value graphs)

ThomassSkinner

STEEL PRODUCTS COMPANY, INC.

Name and Title

Company. e —
Address. .

1122 EAST 23RD STREET
City - - INDIANAPOLIS, INDIANA

ELECTRONICS — April, 1954 Want more information? Use post card on last page. 67
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how to repeat

a master touch

an electronic answer to process control

“The master touch” by which a process achieves a
perfect result may be a lucky combination of tem-
peratures, pressures, agitation, timed feeding of in-
gredients and numerous other variables. But the
desired results could be achieved every time — pro-
vided an exact process pattern could be fed to elec-
tronic controls.

Ampex recordings provide a ‘‘perfect mem-
ory’’ — Practically any chemical, metallurgical or
manufacturing process can be “remembered” intact
on magnetic tape by an Ampex Recorder. Any likely
number of variables can be recorded concurrently
and with high accuracy. They occupy parallel chan-
nels on a single width of magnetic tape; timing and
synchronization are inherently perfect.

The Ampex playback can actuate any reaction
— From this magnetic tape, the process is “played
back” as a pattern of electrical signals. These can

Want more information? Use post card on last page.

operate valves, thermostats or pressure controls and
can run motors, adjust speeds or control any other
necessary mechanical or electrical responses. Thus a
magnetic tape can repeat any process sequence that
previously achieved a successful result, controlling
it more closely than even a standby operator.

Wherever you control a sequence of operations, magnetic tape
may achieve important advantages. For further information, write
today to Dept. E-1447

o
|
i
|

CORPORATION |

AMPEX CORPORATION
934 Charter Street * Redwood City,California
Branch offices: New York, Chicago, Atlanta, San Francisco and
College Park, Maryland (Washington,D.C. area).
Distributors: Radio Shack, Boston; Bing Crosby Enterprises, Los
Angeles; Southwestern Engineering & Equipment, Dallas and
Houston; Canadian General Electric Company, Canada.

April, 1954 — ELECTRONICS
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T eramic :
hey are Availgp)e ;. CPACitors,
I'Qnges u e ]

L P to 1940 mmi‘.n

GENERAL PURPOSE

GENERAL PURPOSE DISC CZRA-
MICONS have low series induct-
ance which assures efficient high
frequency operation. They are
made in sizes from %4 to %"
diameter, and in capacitance val-
ues ranging from 4.5 mmfto.02m{d.

ERIE components are stocked by leading electronic distributors everywhere.

ERIE RESISTOR CORPORATION . . . ELECTRONICS DIVISION

Main Offices and Factories: ERIE, PA.
Sales Offices: Cliffside, N. J. ® Philadelphia, Pa. ® Chicago, Ill. ® Detroit, Mich.
Ashland, Ohio ® Fort Wayne, Ind. ® Los Angeles, Calif. ® Toronto, Ontario

Manufacturing Subsidiaries:
HOLLY SPRINGS, MISS. * LONDON, ENGLAND * TRENTON, ONTARIO

69
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RATIOS FROM 20:1 TO 3125:1

A new miracle in engineering —the LINK
Hi-Precision Gear Box —is ready now for use
inservo-mechanisms, computers and many other
instruments that demand exceptional perform-
ance and.design simplicity.

This light weight, lifetime lubricated gear
box is now being produced in quantity — with
custom craftsmanship.

ADVANCED
PERFORMANCE
WITH THESE
OUTSTANDING
LINK FEATURES

1. Virtually Friction-free — Less than
.01 tneh ounces of frictional torque
at the input to the gear box.

2. Practically Backlash-proof —Re-
peated tests find less than 0.27° on a
gear box of 500:1 ratio.

3. Low Inertia — Aluminum gears, mo-
lecularly lubricated for a lifetime,
help keep inertia down to less than
4.5 gram em” on a 500:1 gear box.

4. Long Life—Continuous performance
tests of a 150:1 gear box for more
than 1800 hours under Y0 inch ounces
of load at 3000 rpm assures depend-
able service.

5, High Torque — Rated at 120 inch
ounces ofl the slow turning shaft.

6. Overall Dimensions — 31" x 315" x
2-7/32".

AVIATION, INC.

BINGHAMTON, N. Y.

Manufacturers of the world-famous Link Trainers,
s_er\_ro-mechuni_sn}s, ier\g(ﬂpliﬁers, graphic recorders,
fractional h.p. wide range varioble speed =
drives, spur gear differentials, friction and aver-
drive cluiches, index dials, phase angle meters,
ratio valtmeters, precision potentiometers and
other special electronic devices.

'____ ———
‘ Dept. E-1, link Aviation, Inc.
|| Binghamton, N. Ys . .
\ Please send the following free information:
i i isi Catalog

1 [ Link Hi-Precision Gear Box ; .
' [1 Attached is our servo-mechanism problem — how will your
! solve it?
‘ e Title e
\ Name___ _ -

- i
| Firm —
! t S
: S'_'ee - Zone State. -
\ Gty ——
l —————————
Lo m e m T

Want more information? Use post card on last page.
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engineers are -+
critical people

V_I‘g:;kng‘; w, because
‘ 'vso-’g engineers, foo

Radio and TV stations, recording studios, commercial and indus.
trial film studios, testing laboratories, program production or-
ganizations and a host of others have long needed a thoroughly
professional, well designed, easily maintained tape recorder.

More than a year ago, Presto’s top engineers were assigned to the
development of such a recorder. Months later a test model was
completed which not only met these specifications, but embodied
a completely new principle of recorder design . . . unitized con-
struction; the entire capstan drive is a separate, easily removed unit.

The instrument was designated “Model RC-11,” and then a series

of rigorous tests were begun. The RC-11 was run continuously
for hours at a time under the most adverse conditions. These tests pRESTO Rc-ll
TAPE RECORDER

IN CONSOLE WITH 900-AZ
AMPLIFIER

resulted in further improvements.

Finally, when we were satisfied that this was the finest tape re-
corder of its type that could be built, we tooled up and put it into
production.

By reputation engineers are the most critical people on earth.
(We know, because we’re engineers, t0o.) And, some of the most

Self-contained Capstan Drive
qualified recording engineers who have seen and operated the Unit—3 motor drive.

RC-11 share one opinion . . . that here is the finest, easiest to op-

; . Three magnetic heads in metal
erate, best performing tape recorder available today. Bl

¢ Push button function switches.

Reel capacity to 10%" diameter.

Response: 50 ta 15,000 cycles
+ 2 db.
RECORDING CORPORATION

Flutter: less than 1%2% af

PARAMUS, NEW JERSEY 15"/sec,
« Signal to noise: 55 db. at 2%
Export Division: 25 Warren Street, New York 7, N. Y. = distortion.

Canadian Division: Walter P. Downs, Dominion Square Bldg., Montreal

WORLD‘S LARGEST MANUFACTURER OF PRECISION RELORDI!ING EQUIPMENT AND DJSCS
Wwww.americanradiohistorv.com



TYPE C45-70

COMPLETE

CIVILIAN LINE

Exceptionally good delivery cycle on

civilian orders due to tremendous

mass production facilities.

TYPE C2-45

TYPE €2-35

Types.

composition resistor.

NEW HIGH QUALITY MINIATURIZED
“DIME-SIZE” CIVILIAN CONTROL—
Performance Fully Equals Larger

TYPE 70, 3/4" diameter variable
Wattage,
rating: .3 watt for resistances
through 10,000 ohms, .2 watt with
350 volts maximum across end
terminals for resistances over
10,000 ohms. Also available in
concentric shaft tandem construc-
tion C45-70 as shown obove.

TYPE C2-25 —

TYPE GC-45, 15/16" diameter variable
composition resistor. Wattage rating:
1/2 watt for resistances through
10,000 ohms, 1/3 watt for resistances
over 10,000 ohms through 100,000
ohms, 1/4 watt with 500 volts maxi-
mum across end terminals for resist-
ances over 100,000 ohms. Available
with or without illustrated attached
switch and in concentric shaft tandem
construction C2-45 as shown above.

TYPE GC-35, 1 1/8" diameter variable
composition resistor. Wattage rating:
3/4 watt for resistances through
10,000 ohms, 2/3 watt forresistances
over 10,000 ohms through 25,000
ohms, 1/2 watt with 500 volts maxi-
mum across end terminals for resist-
ances over 25,000 ohms. Available
with or without illustrated attached
switch and in concentric shaft tandem
construction C2-35 as shown above.

TYPE GC-252, 2 watt, 1 17/64 diam-
eter variable wirewound resistor.
Available with or without illustrated
attached switch and in concentric
shaft tandem construction C2-252
as shown above.

TYPE GC-25, 4 watt, 117/32" diom-
eter varidble wirewound resistor.
Available with or without illustrated
attached switch and in concentric
shaft tandem construction C2-25 as
shown obove.

Typicol concentric shaft tandem with panel and
rear sections operating separately from
concentric shafts (TYPE C45-70 ILLUSTRATED).
Similar construction available tor all

military resistors.

REPRESENTATIVES
Hensy E. Sanders
McClatchy Bldg.

69th & Market St.

Upper Darby, Penna.

Phone: Flanders 2-4420

W. S. Harmon Company
1638 So. La Cienega Bivd.
Les Angeles 35 Cahforma
Paone. liadshaw 2-332)

lehm A, Green Cornpany
-6815 Oriote Drive
Dallas 9, Texas

IN CANADA

C. C Meredith & Co.
Streetsville, Ontario

SOUTH AMERICA
Jose Luis Pontet

Buenos Aires. Argentina
Mantevigeo, Urupuay
Kio de Janeiro, Brazil
Sae Pauie, Brazil

OTHER EXPORT
Sylvan Ginsbnry

& West 40th Street
New York 18, N. Y.




COMPLETE
MILITARY LINE

Immediate delivery from sfock on 189
types including JAN-R-94 and JAN-R-19
types of variable resistors.

Describes Electrical and Mechanical characteristics,
Speciol Features and Constructions of a
complete line of variable resistors for military
and civilian use. Includes dimensional drawings
of each resistor. Write today for your copy.

TYPE 45, (JAN-R-94, Type RV2)
1/4 wott, 15/16" diameter vari-
able composition resistor.
Also available with other
special military features not
covered by JAN-R-94 includ-
ing concentric shaft tandem
construction. Attached switch
can be supplied.

TYPE 65, (Miniaturized)
1/2 watt 70°C, 3/4" diameter minia-
turized variable composition resistor.

TYPE 35, (JAN-R-94, Type RV 3)
1/2 watt,11/8" diameter vari-
able composition resistor.
Also available with other
special military features not
covered by JAN-R-94 includ-
ing concentric shaft tandem
construction. Attached switch
can be supplied.

Ad
'Si o .ué(
TYPE 90

! watt 70°C, 15/16” diameter vari-
oble composition resistor. Attached

TYPE 252, (JAN-R-19, Type RA20)
2 watt, 1 17/64" diameter
variable wirewound resistor.
Also available with other

switch can be supplied. Also avail-
able in concentric shaft tandem
construction.

special military features not
covered by JAN-R-19 includ-
ing concentric shaft tandem
construction. Attached switch
<an be supplied.

Speclally designed for military communis
cations equipment subject to exireme
temperature and humidity ranges.
~55°Cto 4-150°C...aridity to saturation,

7
TYPE 25, JAN-R-19, Type RA30) 4 — K- 2
{May also be used as Type RA25) B O ; \ £
4 watt, 117/32"” diameter / D f bk o
variable wirewound resistor. / TYPE 95, (JAN-R-94, Type RV4) 3
Also available with other { 2 watt70°C,11/8" diameter variable °
special military features not composition resistor. Also available 13
covered by JAN-R-19 includ- with other special military features 0
ing concentric shaft tandem not covered by JAN-R-94 including Q
construction, Attached switch concentric shaft tandem construction. &
can be supplied. Attached switch can be supplied. .g‘

ELKHARY « INDIANA
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- From “The House_ of Resistors

gy **

So you must get cost down in

designing that assembly? That's just
the time to enlist Clarostat’s
cost-saving talents and facilities.

The same superlative engineering and
production skill that accounts for the finest
quality in controls and resistors, is also
available for designing and fabricating
cost-reducing components.

Three typical examples are presented
herewith. These are standard items,
promptly available in any quantities,
at marked savings. And for any
extraordinary requirements, special
controls and resistors can be

developed, tooled-up and produced.

74 Want more information? Use post card on last page.

CLAROSTAT MFG. CO., INC., DOVER, NEW HAMPSHIE

The osiginal “"Humdinger’

Series MH. Compact, rugged,
wire-wound control. Virtvally
nillions in use. Fibre base holds
esistance winding. Movable arm and
shaft. 1-watt. 2 to 1000 ohms.

Latest "‘Humdinger'" Series 39.
Metal-case mounted with rivefs or
screws. Mounting surface serves

as cover. Semi-fixed setting by
screwdriver slipped into rotor slot
=no shaft 2-watt 4 to 5000 ohms.

Twist-Tab Mounted Series 47.
Eliminates usual bushing,
lockwasher, nut, Composition-
element control. Metal or plastic
shaft. Plastic shaft has rear
slotted protrusion, therefore
adjustable from front or rear.

**Trade Mark

In Canada: CANADIAN MARCONI CO., Ltd., Toronto, Ont,

April, 1954 — ELECTRONICS
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LIGHT-AS.A-PENCIL G-E MIDGET reduces operator fatigue, has longer-
lasting Ironclad tip. The Midget solders like a pencil dots an *‘i

1)

EXTRA-HEAVY-DUTY G-E IRON with long-life calorized copper tip
& ideal for soldering heavy-gage cans and armature windings.

You get lower costs, faster soldering with
the complete line of long-life G-E irons

Select a soldering iron from General
Electric’s complete line for easier, faster,
cost-cutting soldering. You can choose
from 24 different irons with ratings from
25 to 1250 watts.

Long-life G-E Ironclad Copper Tips last
up to ten times as long as ordinary tips.
Ironclad tips combine the durability of
iron and excellent heat-transfer of copper.

For Soldering Small Connections, vou’ll
want to try the G-E Midget iron with easily
interchangeable 14-in., l4-in., and -in.
Ironclad tips. This 13{-ounce, 25-watt
iron reduces operator fatigue, makes pin-
point connections. And because the Cal-
rod* heater is built right into the tip,
you get maximum heat transfer, amazing
heat recovery for an iron of this size.

For Medium-sized Jobs, try G.E.’s sturdy
Lightweight iron. This high-speed iron

*Reg. Trademark of the General Electric Co.

for continuous soldering takes plenty of
hard use. Because the iron has a thin
shank and interchangeable 1{-in. or j-in.
Ironclad tips, you can solder tight jeints
without damaging small connections.

For the Bigger Soldering Jobs, General
Electric has larger irons ranging from
the 75-watt, L5-in. tip unit to the heavy-
duty 1250-watt, two-inch-copper-tipped
model. With a G-E Calrod heater cast
into the heating head, you get unusually
quick heating and high efficiency.

Contact Your General Electric Sales Office
or Distributor to solve your soldering
problems. Start cutting costs and in-
creasing production with long-life, high
speed irons from the complete General
Electric line. And for more information
mail the coupon at right.

Sect. 720-126, 3aneral Electric Co.,
Schenectady 5, N. Y.

Please send me Bulletin GEA-4519D,

Industrial Soldering Irons.

Naome

Company

Addrass

Citly State

h——'——'———————-

GENERAL @3 ELECTRIC

ELECTRONICS — April, 1954

Want more information? Use post card on last page.
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Can you see f/u'd

Ln your

400.00
CYCLES

Also available in—

240
500
1,000

2,000 cycles
ACCURACY: 1 PART IN

(€]
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e
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7 AG‘“’-‘\C —
W ¥
ulure! I
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sRAY
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3\—\0 S\S‘I\
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50,000

Manufacturers of a wide variety
of timing equioment used in such
fields as Aviation, Navigation,
Ordnance, Ballistics, High-speed
Photography, Viscosity Measure-
ment, Fluid flow, Nuclear Physics,
Telemetering, Chemical Reaction,
Radiation Counting, Computers,
Facismile, Fire control, School and
Industrial Research Laboratories.
Accurate speed control.

FREQUENCY
STANDARDS

IN QUANTITIES
PRECISION WITH RUGGEDNESS

TYPE 2003. Temperaturc-compensated tuning fork
with most of the circuitry sealed inside. Requires a
miniature double triode and 6 pigtail componcnts in
your circuit.

TYPE 2007. Temperature-compensated tuning fork
with ALL circuitry, including sub-miniature double
triode, scaled inside.

FEATURES — Plug in
Interchangcable
Shock-vibration resistant
Hermetically sealed
Light weight. (7 ounces)
Small size (172" x4%")
Mects JAN-MIL specifications

WRITE FOR DESCRIPTIVE LITERATURE, TYPE 2003-7
OR SEND BRIEF OUTLINE OF REQUIREMENTS.

American Time Products, Inc.

580 Fifth Avenue

OPERATING UNDER PATENTS OF WESTERN ELECTRIC COMPANY

New York 36,N.Y.

76

Want more information? Use post card on last page.
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IT PAYS TO ASK THE

STACKPOLE man:

BEVERLY HILLS, CAL.

’ ~ 4S. L. Spraggins
f \ 373 South Robertson

Ty
%
1@« I,PHONE. Crestview
ot 5-1544
~ &

i These Stackpole sales engineering representa-
tives can help you in many ways—from making
cost-saving suggestions to providing engineering
samples and helping you procure dependable,
economical components to match your production
requirements and scheduling. Write, wire or call
the engineer in your territory next time you need
any of the materials listed below.

4
PLAINVILLE, CONN.

A |

-~

Kar! Dornish
105 Farmington Ave
PHONE: Plainvilie 653

; Electronic Components Division

STACKPOLE CARBON COMPANY
St. Marys, Pa.

gl

ATLANTA, GEORGIA

P Floyd Fausett & Son

777PinehurstTer. S.W.
4 -@%z ]

PHONE - Raymond 3104
CHICAGO 13, ILLINOIS

Allen Woods
3403 Broadway

PHONE: Buckingham
1-4200

IRON CORES

All types and sha

MOLDED COIL FORMS

C. R Booth With or without iron core sech
Room 317

4000 W. North Ave.
PHONE - Capital 7-2810

pes

1
CHICAGO 39, ILLINOIS

ons

P
DEARBORN, MICHIGAN
1. E. Vollmer

24800 Winona Drive
PHONE: Logan 1-6778

GLENSIDE (Phila.), PA.
25 South Easton Rd.  PHONE: Turner 1325
J.R. Benge

Donald G. Brown

MINNEAPOLIS 4, MINN,

H. M. Richardson
9 East 22nd Street
PHONE: GEneva 4078

Want morc information? Use post card on last page.

ELECTRONICS — April, 1954

PHONE: Cherry 1-7600

wm PHONE: Logan 5233

KANSAS CITY 2, MO.

2 .

M. E. Bettis

Room 11

406 W. 34th Street
PHONE: 0772-0773

BUFFALO 3, NEW YORK

T
R.W. Mitscher F
487 Ellicott Sg. Bldg f
PHONE: Washingtan
2517

NEW YORK 1, N. Y.

Joseph Sprung

254 West-31st Street
Room 1104

PHONE : Longacre
5-1820

CINCINNATI, CHIO

W. C. Laing
3253 Lambert Place
PHONE: East 1435

C. A. Hammer
Standards Bldg.

DALLAS 9, TEXAS

Edward F. Aymond _
4310 Maple Avenue

. OAKVILLE, ONT., CANADA

W. T. Barron
Box 126
PHONE: OAkville 2410

77



Stabilize Amplifier Gainwith \ Y

GLOBAR™ .

VARISTORS

SERIES DROPPING

—
<
b3
[-4
% RESISTOR
w
o}
E 100 Variation of gain with
hr / l\' supply voltage for
g e 12SK7 pentode in circuit B+
w P using lincar resistors and
; VOLTAGE SENSITIVE vplmge sgnsitive (non- - STANDARD
; RES!STOR linear) resistors. == RESISTOR
3% 7 {
(&) Circuit using volrage- '
= sensitive resistors has VOLTAGE
e voltage divider returned SENSITIVE
= to ground through cath-
$ 80 90 100 110 120 | ode resiscor. RESISTOR
i SUPPLY VOLTAGE IN PERCENT OF NORMAL = —
Varying supply voltages need nor affect perform- HOW YOU CAN USE GLOBAR TYPE BNR VARISTORS
ance of pentode amplifiers. A GLOBAR® Type BNR
Voltage Sensitive Resistor in the low potential PRODUCT APPLICATIONS
section of the voltage divider— returned to ground
through the cathode resistor, as shown in this circuit .. . S .
. . L. . ) Television Receivers, Automatic picture-width control; surge
fora 1281\7—eﬁcect1vely limits gain fluctuations to Cathode-ray Oscilloscopes limitation to protect tubes.
within +0.2% when supply voltage varies from
—10% to +10%. The same SUPPI}' variation in a con- Conrmuniculions Automatic signal-strength control; surge
’ i i R K , Equipment limitation to protect tubes.
ventional circuit, with a regular series dropping re-
sistor, results in fluctuations up to +£2.5%...more Relays, Solenoids, Vibrat- Reducing surge voltage peaks to limit
than 12 times as great, ing Contact Devices, etc. arcing, insulation stresses.
GLOBAR BNR varistors give similar stabilization L .
. Small Motors Surge limitation to reduce arcing of
with nearly all r-f pentodes—and some beam contact points.
pentodes. Qur engineers will work with you on
any voluge stabilization problem you have. .. Low voltage devices Spark reduction to lower interference on
. . . radio and television.
without obligation. Write Dept. EL 87-43, The
Carborundum Company, Niagara Falls, New York. Electronic circuits Voltage stabilization; surge limitation;
generation of unusual wave shapes,
harmonics; DC control of AC resistance;
_____ — volume compression.

GI_UBAR Ceramic Resistors

by CARBORUNDUM

REGISTERED TRADE MARK
a7-43

78 Want morc information? Use post card on last page. April, 1954 — ELECTRONICS
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Your inquiries are invited on the many uses of Union Diodes exclusive
with National Union. You wiil find that Union Diodes have character-
istics particularly useful to the circuit designer interested in small signal
and pulse applications. For example, the turn-on and turn-off time of
the 1IN107 is equal or superior to most point-contact diodes.
The accompanying charts show the Union Diode’s behavior with tem-
perature variations. Also plotted, over wide ranges of voltage and
current, are their fo'ward and reverse characteristics.
Important to you is the fact that Union Diodes are produced by the
electronics engineers who helped pioneer the original research and
development leading to such devices.
. i i ' XADIL 1. 4.
BOROC p . .
ELECTRONICS — April, 1954 Want morc information? Usc post card on last page.
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THESE CONNECTORS ARE ACTUAL SIZE

80

Series SM-20......Sub-Miniature Rectangular COnnectorsT

Serles 20.......cveecaere Miniature Rectangular Connectors

Series H-20 .......Hermetical Seal Miniature Rectangular

Connectors

Series C-20. Miniature Hexagonal Connectors
(Vibration Proof)

Series EZ-16.....cccveeeneene Easy Release Power Connectors
(Spring Loaded contacts)

Series 16...cucueeerveaneensnonisl Rectangular Power Connectors

Series 14.... ...Rectangular Power Connectors

Series PC.....eeeeeieccirceninens Printed Circuit Connectors

Minlature Precislon Stand-offs

SPECIAL DESIGNS — submit your connector problems to
our engineering department,

Want more information? Use pest card on last page.

ELECTRONIC SALES DIVISION De diUHHmSCU CUHPUHH“U"

Write Dept. EC-4, Dejur-Amsco Corporaticn
45-01 Northern bivd., Long island City 1, R. Y.

April, 1954 — ELECTRONICS
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FIRST FOR

o /'/'/’/‘/féﬂ/kPRECISION OUR OBJECTIVE
e

TO MEET DESIGN
NEEDS IN SMALL
BEARINGS . . . . .

S’PECI;}, by providing design

engineers in this
country with pre-
cision bearings of
improved perform-
ance through techni-
BEEARING S ques capable of
volume production
at Microscopic tol-
erances and sizes.

A MICRO FIRST in improved perform-
ance. Precisiorn RETAINER Bearings. In 1§50,
MICRO introduced retainers to the small beating
field. By separating the bal's with retainers higher
speeds and lower friction is possible. MICRO was
also first to provide ground outer races.

THE MICRO FAMILY OF RETAINERS ¥

ENLARGED 3 X

] e’
t* »
RIBBON CROWN MACHINED RETAINERS SPRING
RETAINER RETAINER METAL PHENCLIC PLASTIC SEPARATOR

A MICRO FIRST

5 !

NEW HAMPSHIRE BALL BEARINGS, INC.
PETERBOROUGH, N. H.

R

THE NEW RIBBON R2
DOES NOT WIND-UP
HANG-UP OR FALL OUT

o

For Easier Mounting, Simplified Design and
MICRO CIRCLE TELEPHONE 424 Lower Machine Costs, Specify Micro Flange Type

ELECTRONICS — Aprif, 1954 Want morc information? Use post card on last page.



Look 1o PHELPS

REALISTIC APPROACH TO

@

PRACTICAL KNOWLEDGE of magnet wire

application problems and trends.

CONTINUING INVESTIGATION o+

existing insulations to improve quality

and performance.

EX”AUSTIVE TESTING and evaluation of

new organic and inorganic insulation
materials to determine fundamental

properties and application possibilities.

ENGINEERING ASSISTANCE in selection

and use of exactly right magnet wire

for specific motor, transformer or coil.

(ot o (iting Qualily— from Mine T Mkl



 DODGE for a
MAGNET Wi

Economical solutions
to many varied and
complex application problems!

ctured here illustrate the wide range

The magnet wires pi
f these wires—devel-

of the Phelps Dodge line. Some 0O
oped specifically by Phelps Dodge to answet special
problems—-suggest unlimited new applications for the
future with overall savings 1o the user. Bondeze and
Sodereze are examples of this Kkind of research.

Any time magnet wire is your problem, consult Phelps

Dodge for the quickest, easiest answer!

PHELPS DODGE COPPER FRODUCTS

CORPORATION

INCA MANUFACTURING DIVISION

FORT WAYNE, INDIANA




A career in

Designers for Industry, Inc. is helping many
well-known clectronics manufacturers meet the “challenge
of change” by providing a pool of technical talent unsurpassed
by any product development organization.

Our 180-man engineering organization not only gencrates
product ideas. We are also equipped, by experience and facili-
ties, to carry the project through its various stages of develop-
ment to a final, tested, pre-production model.

In the Elecfronics fleld, the DFI orgamzation has
built a particularly strong background in miniaturization and
modular construction techniques. Some of the many types of
development projects we handle are listed below.

Opportunities for unlimited advancement
arc avatlable at DFI for engineers who have proven records
in electronics, electrical, electromechanical, hydraulic and
mechanical ungmeumtr Write for further information regard-

ing opportunitics in creative engineering work at DFI, as well

as DFL emplovee benehts.

DF! development

COMMUNICATIONS

VHF, UHF,

and HF Receivers

Television Receivers

VHF and UHFE Transmitters

RADAR
Circuitry

Servo Systems
Display Svysteurs

COMPUTERS
Test Equipment
Systems Plauning
Circuitry

Microwave Systems Mechanisms Servomechanisms
WOFI( in electronics Mol){]f: and Spefcmllzed Beacons Intricate ngll—specd
Military Equipment Systems Mechamsms

includes: Tffc. (e COMPONENT PARTS

Mechanisms

MISSILE GUIDANCE

Svstems

CONTROLS

Llcctromechanical Evaluation Programs

Servomechanisins Servomechanisins Special Components

PLANNED

DESIGNERS FOR INDUSTRY, Inc. e
2915 Detroit Avenue CLEVELAND 13, OHIO

Incorporated 1935 PRODUCTS

84 Want more information? Use post card on last page,
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HERMETICALLY SEALED
Germunium Diodes

COMPLETE METAL TO CERAMIC SEAL. Gas-tight ceramic cases with
metalized ends permit solder seal to nickel pins.

MOISTURE PROOF. These new diodes exceed the requirements
of JAN humidity specifications.

REQUIRED ELECTRICAL PROPERTIES. More than two years of de-
velopment were necessary to perfect this combination of hermetic
seal and superior performance.

MECHANICAL STABILITY. Platinum-rhuthenium whisker is welded
to the germanium pellet.

LONG-LIFE. The elimination of moisture effects adds years to
the life of your equipment!

Production quantities of hermetically sealed types 1ING9,
1N70, and 1N81 are now available. Hermetically sealed
commercial types are expected to be ready in a few months.
Be sure to include them in your design planning now! For
complete information write: General Electric Company,
Section X444, Electronics Park, Syracuse, New York.

C/O(J l&72/2 //// /0/[’& C‘O/?////é/((’é’ 272

GENERAL &3

2

Www.americanradiohistorv.com

) ELECTRIC

Want more information? Use post card on last page.

JAN

A. Ceramic Case

B. Solder

C. Germanium Pellet

D. Weld

E. Platinum-Rhuthenium Whisker
F. Weld

G. Solder

H. Nicke! Pin

1. Weld

J. Leaded Copper Clad Wire

MAXIMUM RATINGS (At 257

'YPES

1
)

&

C)

Hermetically
Sealed DIODES 1N69 IN70

INB1*

Peak Inverse Voltage 75 125
Continvous Operating

Inverse Voltage 60
Min. Forward Current

{MA)} at -1V 5.0 3.0
Maox. Inv. Current (s c)

At — 50V 850

At— 10V 50 25
AV Rectified

Current (MA) 40 30
Peak Rectified

Current (MA) 125 Q0
Surge Current (MA) 400 350

*JAN approval applied for

NEWS FROM OUR ADVANC
DEVELOPMENT LABORATORI

50

40

ED
ES

® A four-terminal junction transistor has
been developed having a region of nega-

tive output impedance. This swi

tching

device is unique in that two coincident
trigger signals are required to turn iton.

Thus two gating functions may
complished by a single transistor.

be ac-

85



Cesigner’g

INSTRUMENT guide-

WESTON “per-cent load” am-

meters and wattmeters make it

S casy for operators to secure optimum production from lathes, mill-
ing machines, automatics, grinders, etc. Prevent overloading —re-
duce tool breakage — assure uniform quality with fewer rejects.
Other scale calibrations also available.

&
1

* FOR ELECTRONIC EQUIPMENT — WESTON panel instruments
47, 34",

are available in 1%”, 2%”,
4%" and 5%” sizes in all required ranges and types, including d-c,
a-c, rectifier and thermocouple types. Approved ruggedized and
4

scaled instruments available in all types in 2%” and 3%” sizes. Spe-
cial panel bulletins give complete information.

i
Q%I FOR RPM MEASUREMENTS — WESTON electrical tachome-
b | ter indicators are available with

scales calibrated in RPM, or any function of RPM, such as feet per
min. —pieces per hour, cte. Indicators can be mounted remotely;
and if required, more than one indicator can be operated from one
generator. Special compact, lightweight a-c and d-c generators
permit wide flexibility in mounting and connection arrangements.
Directly indicate speeds from 1 RPM to 40,000 RPM or higher.

FOR TEMPERATURE MEASUREMENTS — WESTON Bi-metal thermome-
ters are rugged and dependa-
ble, and are readily adaptable for built-in needs. Available in angle
and straight stem types, stem lengths from 2” to 72”, scale lengths
3.40” to 9”, ranges low as —100°F. and high as +1000°F. Corro-
sion resisting stainless steel stems — accuracy 1° of thermometer
range.

6402

Literoture an ony of the obove instruments sent on request.
WESTON Electrical Instrument Carparatian, 614 Frelinghuysen
Avenue, Newark 5, New Jersey.

WESTO?}ZJ ; ;

86 Want more information? Use post card on last page.
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i ¢ Rubber

{NATURAL AND SYNTHETIC)

Recommends Materials Best Adapted
to your Vibration Control Requirements

Metal—Natural Rubber —Silicone
—Neoprene—Buna S—Buna N—
and others are selected by LORD

Engineers to satisfy your specific en-

Over 27,000 basic designs and
their variations are already
available from which to choose.

ELECTRONICS — April, 1954

vironmental conditions and assure
the most economical solution of
your vibration control problem,
LORD research is constantly de-
1CS ANGELES 28, CALIFORNIA DALLAS, TEXAS

7048 Hollywood Blvd,
Life Building

DETROIT 2, MICHIGAN
311 Curtis Building

313 Fidelity Union

NEW YORK 16, NEW YORK
280 Madison Avenue

veloping and evaluating new materi-
als and processes to insure that the
most complete line of vibration con-
trol mountings is at your disposal.

PHILADELPHIA 7, PENNSYLVANIA DAYTON 2, OHIO
725 Widener Building 410 West First Street

CHICAGO 11, ILLINOIS
520 N. Michigan Ave.

CLEVELAND 15, OHIO
811 Hanna Building

LORD MANUFACTURING CCMPANY « ERIE, PA.

Waat more information? Use post card on last page.

WWW.americanradiohistorv.com
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"DRIVER-HARRIS
ALLOYS

CHICAGO TELEPHONE SUPPLY

W\J

Chicago Telephone Supply Corporation has suc-
ceeded in accomplishing two things indeed difficult
to combine, as summed up in their slogan “Special-
ists in Precision Mass Production of Variable Re-
sistors.”” They manufacture the high quality variable
resistors indispensable to radio, television, and
military electronics. In fact, they are the world’s
largest producers of variable resistors.

To achieve this outstanding record, they con-
centrate their entire effort on variable resistors, they
maintain close control over all manufacturing pro-
cesses, and fabricate their own parts under close
supervision from basic raw materials. Naturally,
they make no secret of the importance to them of
high quality materials.

States Chicago Telephone: “To make our raw
material program effective, we have stressed the

CTS 45 Series '%4" dia.

" variable composition resistor
with blade type printed

circuit terminals.

Cutaway view of CTS 252

Series, 1'%3" diameter

2 watt wirewound variable

resistor. The total resistance

can be varied from 3 ohms to ——
15,000 ohms, depending upon the
size and type of resistance wire used.

CTS 25 Series
2 Watt
Wirewound
3-25,000 ohms

CTS 252 Series
2 Watt
Wirewound
3-15,000 ohms

importance of dependable, quality-minded sources
of supply. Driver-Harris is a supplier with these
qualities, and Driver-Harris alloys have contributed
greatly in making our performance possible. For many
years we have been using Driver-Harris Nichrome*,
Karma*, Advance*, and other D-H Alloy wires for
our resistance windings, with excellent results. We
can strongly endorse Driver-Harris’ dependability
and high quality products.”

Nichrome, Advance, and Karma are at your ser-
vice too, as are more than 80 other D-H alloys
developed for application in the electrical and elec-
tronic fields. If a high degree of resistance and
absolute uniformity of output are “musts” for your
product, let us have your specifications. We'll be
glad to make recommendations based on your
specific requirements.

¥T.M. Reg. U.S. Pat. Off.

Sole producers of Nichrome, Advance, Karma

Driver-Harris Compcmy

HARRISON, NEW JERSEY

BRANCHES: Chicago, Detroit, Cleveland, Louisville, Los Angeles, San Francisco

In Canada: The B. GREENING WIRE COMPANY, Ltd., Hamilton, Ontario.

MAKERS OF THE MOST COMPLETE LINE OF ELECTRIC HEATING, RESISTANCE, AND ELECTRONIC ALLOYS IN THE WORLD

88

Want more information? Use post card on last page.
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MULTIPLE POWER SUPPLY

OUTPUT VOLTS CURRENT REGULATION |  RIPPLE
1 0-150 Bias| 0-5 Ma. 5 Mv.
2 0-400 0-150 Ma.| 0.5% 5Mv.
3 0-400 0-150 Ma.| 0.5% 5 Mv.

2 & 3 Parallel 0-400 0-300Ma.| 0.5% 5Mv.
2 & 3 Series 0-800 0-150 Ma. | 0.5% 5My.
4 6.3 AC 10 Amp. *
5 6.3 AC 10 Amp. *

REGULATION: As shown in table for both line fluctuations from 105-125
volts and load variation from minimum to maximum current.

*Regulation Bias Supplies: 10 millivolts for line 105-125 volts. ;% for toad at 150 volts.
KAll AC Voltages are unregulated.

131-38 SANFORD AVENUE <+ FLUSHING 55, N. Y.
INDEPENDENCE 1-7000

NEW POWER SUPPLY CATALOG AVAILABLE ON REQUEST. WRITE DEPARTMENT 789

ELECTRONICS — April, 1954 Want morc information? Usc post card on last page. 89
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FASTER STARTING AND STOPPING HELPS THIS AUTOMATIC LATHE TO PRODUCE MORE

General Electric Selenium Rectifiers
Help Make This Lathe More Productive

Speeding up starting and stopping
operations has increased the produc-
tivity of many of today’s finest machine
tools. In the Sunstrand automatic lathe
pictured above, an electric brake and
clutch combination starts and stops
the machine spindle. Another electric
brake provides a fast stop when the
tool carriage is advanced to the work,
or backed off to the unlaading position.

D-C POWER to operatz the electric
brakes and clutch on this lathe is sup-
plied by General Electric selenium rec-
tifiers shown in the smaller photo-
graph. Their high quality (see C.E.

| |- 2 = ] 3
D-C POWER for the lathe's clutch and brakes
comes from this selenium redifier.

Hamann’s article at right) makes G-E
selenium rectifiers ideal for almost all
machine tool applications.

TOP PERFORMANCE of G-E selenium
rectifiers is the result of a unique
“evaporation’ process and careful in-
spection and testing. Besides providing
stacks with exceptionally low forward
voltage drop and low reverse leakage,
this process assures greater uniformity
of these characteristics among different
stacks. These qualities last in service.
On test in the laboratory, and on-the-
job in almost every field of application,
G-E selenium rectifiers are demonstrat-
ing their extremely slow aging.

OTHER APPLICATIONS for G-E selenium
rectifiers include supplying power to
operate d-c relays in various control
circuits and as components in elec-
tronic equipment. A complete range of
ratings is available in either open stacks
or various types of sealed cases to meet
special operating conditions. Contact
your nearest G-E Apparatus Sales
Office for complete information, or
write Section 461-33, General Electric
Company, Schenectady 5, New York.

/
(%‘tl can /éw//(y(/z conflitence i —

GENERAL &3 ELECTRIC
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METALLIC RECTIFIER
FACTS FOR ENGINEERS

Quality
by C. E. Hamann

One of the most overworked terms
used in the selenium rectifier in-
dustry is ‘“high quality.” Every
manufacturer claims ‘‘high quality”
for his product. Every user wants
“high quality” in the selenium com-
ponents he buys because the quality
of the end device can be no higher
than that of the components as-
sembled into it.

There are many yardsticks for
measuring the quality of a selenium
stack. Electrical characteristics, for
example: low forward drop and
low reverse leakage. Often one is
sacrificed in favor of the other.

TYrTITTITY,

|- LOW FORWARD DROP |

Which “‘yardstick’’ measures quality?

Real quality insures that both the
forward and the reverse character-
istics are good.

Uniformity of characteristics is an-
other yardstick. If the characteristics
vary from stack to stack the per-
formance of the end equipment will
be questionable.

Stability is another important
standard in determining quality. The
initial characteristics must be good,
but they must stay good and not
deteriorate with time and use.

Reliability is still another measure
of quality. No matter how liberal
the manufacturers replacement pol-
icy, frequent failures in the field
are costly to the equipment manu-
facturer, and annoying to the equip-
ment user.

All of these yardsticks must be
considered carefully in determining
quality. To really earn the title
of “high quality” a selenium stack
must measure up to a high standard
of performance by every one of
these yardsticks.

General Electric Company

April, 1954 — ELECTRONICS




Grade of laminate

Sheet size
g k Overall thickness
666 Thickness tolerances
a. Standard NEMA

sanding

about your uses for Metal: Copper [J

Other (J

" T i @8 Minimum bond strength
c-D-F w@v&& @m Punching requirzments

Any other specsfications

b. Closer to erances requiring
Aluminum [
Metal facing: Ome side [] Both sides (]

Did you know that C-D-F supplies a full range of
metal clad laminates in both Dilecto and Teflon
grades? With mounting interest in printed circuits
it pays to consider the respective advantages of these
new C-D.F materials . . . it also pays to line up all the
Information Wanted facts and discuss your specific
application with your C-D-F sales engineer (Offices
in principal cities). He’s a good man to know!

Dilecto METAL GLAYS

Printed circuits depend upon stable, uniform core
material and Dilecto has years of proven insulation
service (Dilecto is a laminated thermosetting plastic
made only by C-D-F from paper, cotton, glass or
asbestos fabric base, or a mat base). Normally
phenolic or melamine impregnating resins are used
for METAL CLAD sheet stock. There are many
grades of Dilecto, but only the better electrical
srades are supplied with metal foil surfaces. Out-
8tanding is C-D-F grade XXXUP-26, a hot punching
grade with high insulation resistance, low and
stable dielectric losses and excellent moisture re-
sistance. Green color. New C-D-F Catalog GF-53
gives complete data on Dilecto grades. Write for
your copy today.

Teflon™ METAL CLADS

Glass fiber cloth is first coated with Teflon resin
and laminated into C-D-F GB-112T sheet stock.
This base withstands high heat (200°C. maximum
operating temperature) with the dissipation factor
and dielectric constant extremely low over a wide
frequency range. No adhesive film is needed to
bond metal to the Teflon laminate, thus the inher-
ently good electrical properties of the core material
are maintained. GB-112T has practically zero water
absorption, so a METAL CLAD with this core
offers consistent high insulation resistance with ex-
cellent stability of dielectric loss properties.

i

L T I

grrenny

b= FE N
METAL GLAD Surfaces S
Copper foil (usually .00135” or .0027” thick) is
bonded on one or both faces of the sheet grade of
Dilecto selected. The foil used is a special grade
of electrolytic deposition copper particularly adapt-
able for cementing onto laminated materials. An
adhesive film is placed between the metal and the
Dilecto, and cemented during the pressing and cur-
ing cycle. When closer tolerances are required
C-D-F sands the Dilecto to the required thickness
before bonding. Aluminum, silver, or other alloys
of various metals may be supplied.

Better Bond Strengths

One of the most important physical properties of
a metal clad product is its peel strength, the pounds
pull required to separate the foil surface from the
core material. Working with years of laminating
know-how, C-D-F has been successful in obtaining
the following average test values for its METAL
CLAD sheet stocks:

Lbs. pull per

1”7 width
XXXP-26 plus .00135” copper ..... 5to 8
XXXP-26 plus .0027” copper ..... 7 to 10
XXXP-26 plus .0015” aluminum .. 9 to 12
GB-112 Tefion plus .00135” copper .. 6 to 9

Sheet sizes: Dilecto grades — 38 x 38”7, 38 x 42”
Teflon grades — 16 x 36”

wental-Uinmond e

NEWARK 16, DEI.AWARE? a

*DU PONT TRADE MARK

Write for new C-D-F General Catalog GF-53, new C-D-F Teflon folder 7-52, and talk METAL CLADS with your C-D-F sales engineer.

ELECTRONICS — April, 1954 Want more information? Use post card on last pege.
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Look what's happened to the “cat’s whiskers”

A miracle that can hide Lehind vour thumb-nail i~ the
hottest electronics news in vears. Modernized de~centlant
of the Tweniies’ crystal diode with its cat’'s whisker. the
transistor threatens to send many vacuum tubes the way
of old head sets.

No matter which ultimately gets the nod—tube or tran-
sistor—Superior will be in there pitching. Supermor
seamless and Lockseam® nickel cathodes, anodes and ¢1id
cups are [amiliar to yon in vacuum tubes. Now Superior
tubing is going into transistors.

CBS-Hvtron, a division of Columbia Broadeasting System,

Inc., uses Superior tubing for the L-shaped bracket that
holds the germanium ervstal in their PT-24 point-contact
transistor. For this purpose thev purchase tiny tubes

0327 1.D. x .003” wall. .193" long. drasvn from seamless
nickel. Added to the good welding, soldering and (orm-
abilitv characteristics of the meial, Superior manufactures
the brackets 1o the close tolerances CBS-Hytron must have.
Whether vou are for the old or new order in electronics
if vou need an idea or an analysis in smail tubing, Superior
is the first place to look. Superior Tube Company, Elec-
tronics Division, 2500 Germantown Aveo, Norristown, Pa.

All analyses

=
010" to %'
\f"z’, = - Q.D.

e ¢ Certainanalyses
W™ in Light Walls up

to 22" O.D.
SeamlessNickelAnode. Seamless Nickel Cath- Lockseam® Nickel Disc Cathode 1217 Many types of nickel cathodes—made in Seamless ond lockseam®
Flottened one end. ode. Round, flanged Cathede. Round, C.D. .312" long. from nicke! strip, dis¢ cothodes, and o wide variety of anades, grid

cups and other tubvlar fabricated parts are ovalable from Superior.
For information and Free Bulletin, address Superior Tube Campany,
Eleztronics Division, 2500 Germantown Avenue, Narristown, Pa.

*Manviactured under U.S. Patents.

.500"" O.D. x .025""
Wall x 1.625'" long.

oneend,.070°" /.072"' tobbed, single bead,
1.D. x .0025" Wall. .045" O.D. x .0021"*
.295" long. Wall. 27 mm long.

92 Want more information? Use post card on last page
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Mr. Charles T. Buttoa
Holtzer-Cabot Motor Division.

i BT el L

v

, Sales Mgr. g

“Put our Motor Experience to Work for You!”

“Here at Holtzer-Cabot, we have a superb team of
motor specialists who can—and do ~ solve practically any
motor problen: that is given them.

“I've been connected with the motor business for nearly
30 years, yet every now and then our design and develop-
ment engineers will come up with a motor innovation,

adaptation or solution that makes me blink!

“Our sales representatives, too, are something to be proud
of. They’re men of long experience in motor application
problems, they havea thdrough knowledge of the business,

NATIONAL PNEUMATIC CO., INC. ,,, HOLTZER-CABOT

125 Amory St., Boston 19, Mass.

PHILADELPHIA « CHICAGO ¢« NEW YORK « CLEVELAND
Sales Service Representalives in Principal Cities throughoul the Free World

and give customers sound advice and help.

“If you have a problem in small-motor applications, take
advantage of Holtzer-Cabot’s organizational skill and
depth of experience. The same engineering ingenuity and
manufacturing excellence that have made Holtzer-Cabot
the standard of high quality in motors and related electrical
apparatus for 78 years are yours to command.

" Write, wire or phone. There is, of course, no obligation
on your part by doing so. Your problem will get expert —
and prompt— attention.”

DIVISIONS

Designers and manufacturers of mechanical,
pneumatic, hydraulic, electric and electrenic
equipment and systems




ELECTRICAL

CORDS

| KIEEP YOUR APPLIANCES
& IN SERVICE

MANUFACTURERS AND SERVICE MEN WHO SERVE BEST

e D@l

WIREMAKER FOR INDUSTRY

94 Want more information? Use post card on last page. April, 1954 — ELECTRONICS



for ELECTROMECHANICAL INSTRUMENT COMPONENTS

For more than 12 years, P M Industries has specialized in designing, developing, and
producing electromechanical instrument components of widely divergent natures. The prin-
cipal concern has been with slip ring assemblies (from $-foor, 500-ring assemblies down
to miniatures for synchros, gyros, and resolvers), but PMI also maintains a contract manu-
facturing service, producing such devices as operator control assemblies for anti-aircraft
directors, eectrical winches, guided missile components.

The years spent solving problems imposed by a diversity of customer specifications have
abundantly endowed PMI with experienced engineers and skilled technicians, backed up by
complete laberatory and factory facilities. The combination may well be of value to you in
helping solve troublesome component problems. Your inquires are invited and will receive
prompt attentiosn.

PM Industries, Inc., Stamford, Conn.

Design-Development - Production @ Electro-mechanical Assemblies
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A MESSAGE TO AMERICAN

A 20-YEAR RECORD...

INDUSTRY o

ONE OF A SERIES

The Electric Power Companies’
Case for Public Confidence

An economic study of the record of the investor-
owned electric power companies of the United
States over the past twenty years underwrites
their claim to public confidence today. A key
factor of this record is set forth by the chart in
the middle of this page. This shows that while
the cost of living as a whole has almost doubled,
the average price of electric energy for residen-
tial use in the United States has been cut in half.

performance of these companies during World
War I, J. A. Krug, Director of the Office of War
Utilities, said, “Power has never been too little
or too late.” The same can be said for the entire
period of the past twenty years.

To be ready with enough power —on time —
the electric power companies have expanded
their production fourfold since 1933. This has
required an investment of over $17 billion in new
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The average prices of industrial and commercial
power also are much lower than they were
twenty years ago.

Such a study confirms the record on other key
accomplishments of the electric power companies
during the past two decades.

They have not failed, either in peace or war,
to meet the nation’s rapidly exrpanding electric
power requirements. In paying tribute to the

facilities, To raise the funds for this investment
they have enlisted the participation of about 3
million direct stockholders. Through life insur-
ance companies, banks and similar institutions,
about 90 million Americans — more than half
of the nation’s total population — have become
investors in electric power companies. By thus
relying on private investment for their expan-
sion, the power companies have provided their



plant and operating equipment without burden
on the taxpayer.

In addition, the investor-owned companies
have paid about $12 billion in taxes to various
governments — national, state and local —over
the past twenty years. Unlike government-owned
and -operated systems, they have received no
public subsidies. When taxes and subsidies are
taken into account, the rates for electricity
charged by the investor-owned companies have
been as low as, or lower than, those charged by
government-owned and -operated systems.

Many Americans do not appreciate the job
that the power companies have done over the
past two decades. That is due, in part, to the
public memory of financial abuses by some utility
holding companies during the 1920’s. This mem-
ory obscures a clear and unprejudiced view of
the progress since those days. And some of the
all-out advocates of reliance on government
rather than on regulated private enterprise for
the development of our power resources do their
best to keep this memory of the past alive in
the present.

An Impressive Case

Some special cases of electric power develop-
ment. may involve problems for which the in-
vestor-owned companies are unable to provide
full solutions. This may be true, for example, of
some' large multiple-purpose projects that com-
bine ‘electric power generation with related de-
velopments such as the improvement of naviga-
tion, flood control and the irrigation of arid lands.
Some of the economic and administrative prob-
lems. imposed by such projects are not well
adapted to effective handling by private enter-
prise, Flood control and the improvement of
navigation, for example, usually involve the pro-
vision of much costly service over and above the
cost of producing power.

It is true, however, that in some cases devel-
opment of the electric power side of multiple-
purpose projects by private enterprise may well
be more feasible than would appear from state-
ments by some government power advocates.
And the record indicates that even in those proj-
ects on which both the power generation and the
other services are handled by public authority,
it may well be desirable to have the investor-
owned companies assume the transmission and
distribution functions.

Our study of the record of the investor-owned
and -operated companies over the past twenty

years has led us, of course, behind the statistics
that bear on the wisdom of giving them a pri-
ority in the development of our power resources.
It reveals that these enterprises are manned by
people who, through lifetime experience, are
peculiarly conversant with the needs of the com-
munities they serve. They have given the con-
sumer notably good service while conforming to
standards set and enforced by public regulatory
commissions. They have won the confidence of
the investing public. By their nature and their
experience they are competent to handle any
power program that can be demonstrated to be
economically sound.

The Paramount Public Interest

By their economic performance during the
last twenty years, the electric power compa-
nies have earned the confidence of the public.
By relying on these companies to meet its electric
power requirements the public will fully protect
its economic interest in ample and efficient serv-
ice at fair prices.

That is where our study comes out. Our find-
ings do not touch the political consideration that
private operation of electric utilities under pub-
lic regulation is a safeguard against further con-
centration of both political and economic power
in a federal government that already commands
too great a concentration. But if these findings
make an economic case for preferring power de-
velopment by tax-paying business as against
power development by governmental agencies,
they clear the way for an appeal to the paramount
public interest in safeguarding our personal and
political freedoms against the further encroach-
ment of government.

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

Permission is freely extended to newspa-
pers, groups or individuals to quote or reprint
all or parts of the text.

@@W@h

PRESIDENT

McGRAW-HILL PUBLISHING COMPANY, INC.




Here's the performance curve for the Kinney 311 cubic foot vacuum
pump — Model DVD 14.9.18. Where high, fast vacuum is needed . . .
in lomp works, power plants, cable impregnating operations, altitude
chambers, coaters, and hundreds of other applications . . . this is the
pump to pick. Model DVD 14.9.18 mointains high pumping speed in
the low absolute pressure ranges . . , the reason why leading process
companies depend on this vacuum pump for reliable, efficient operation.

Kinney district offices are staffed with competent vacuum engineers,
ready to help you get the right vacuum pump for your needs. Send
coupon for complete details.

| KINNEY MFG. DIVISION

‘ D Our vacyum problem involves..

b rhe wew vork are sraxe (0MPAN¥® Name ...
| 3565 WASHINGTON STREET * BOSTON 30 * MASS.

Free air displacement of 311 CFM ot
360 RPM — 15 HP motor.

Designed for easy accessibility of
working parts.

Famous Kinney-perfected cil sealed
pumping system,

Ask about special design for water-
vapor removal.

Company
l D Please send Bulletin V51B describing the complete
' | line of Kinney Vacuum Pumps. Address
..... - City State
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You'll find no radial cracks in CT.C.
terminal boards, or ‘“‘cracked” rivet
shanks on terminals. And there’s a good
reason for this.

Our swaging machines use tools that
we designed ourselves in order to pre-
vent just such damage. Terminals_are
fastened securely — and carefully. You
benefit from a board that has no ““weak
spots’’ — that can give you the service
you have a right to expect. And, of
course, you also benefit from all the
other quality control details that enable
us to offer our customers gucranteed
components — custom or standard.
Coatings are smoothly applied — no
wrinkles, no heavy deposits. C.T.C
terminals are made from certified stock
that is free from defects. And the
terminals themselves are guaranteed,
even to the thickness of the coatings.

This C.T.C. quality control is given
to all C.T.C. products including in-
sulated terminals, coil forms, coils,
swagers, terminals and capacitors. For
all specifications and prices, write to

98

No cracks, please

Cambridge Thermionic Corporation,
437 Concord Avenue, Cambridge 38,
Mass. West Coast manufacturers con-
tact: E. V. Roberts, 5068 West Wash-
ington Blvd., Los Angeles 16 and 988
Market St., San Francisco, California.

Terminal Board Data. CT.C. makes both standard
boards and to your own specifications. Standard
boards in cotton fabric phenolic, nylon phenolic or
grade L-5 silicone impregnated ceramic. Custom
made in cloth, paper phenolic, melamine, epoxy or
silicone fibreglas laminates, imprinted as required
and lacquered or varnished to specifications
MIL-V-173 and JAN-T-152.

CAMBRIDGE THERMIONIC CORPORATION

makers of guaranteed electronic components,
custom or standard

Want more information? Use post card on last page.

A widevariety of hardware is available at C.T.C. —
all of it quality controlled and guaranteed for
durability. This hardware includes terminal board
brackets, standoff mounts, spacers. tube clamps,
panel screws, thumb screws, dial locks, shaft locks,
handles and handle ferrules.

April, 1954 — ELECTRONICS



NEW/

for convenient
point-to-point
wiring . . .

Y ®
(\ O

Y

R RA

Here are two truly miniaturized self-mounting
wire-wound power resistors to simplify your
TV and industrial electronic production where
space is a factor. They’re ideal for point-to-
point wiring, terminal board mounting, and
processed wiring boards, where they fit in ad-
mirably in dip-soldered subassemblies.

Axial lead Blue Jackets are rugged vitreous
enamel power resistors built to withstand the

severest humidity performance requirements SPRAGUE ELECTRIC COMPANY

As for economy, these newest members of the 35 Marshall Street, North Adams, Mass.
Sprague Blue Jacket family are low in cost . . .

eliminate need for extra hardware . . . save time

You can get these outstanding new Blue Jack-
et Resistors without delay in any quantity you
require. Sprague Engineering Bulletin 111
gives full data on these and all other commer-
cial Blue Jacket Resistors. Send for your copy.

SPRAGUE WATTAGE  DIMENSIONS MAXIMUM
and labor in mounting! TYPE NO. RATING L (inches) D RESISTANCE

. 27E 5 1% Hs 17,500 @
28E 10 1% 5o 35,000 ©
Standard Resistance Tolerance: =5%,

PIONEERS IN ELECTRIC AND ELECTRONIC DEVELOPMENT

NORTH ADAMS, MASSACHUSETTS

EXPORT FOR THE AMERICAS: SPRAGUE ELECTRIC INTERNATIONAL LTD., NORTH ADAMS, MASS. CABLE: SPREXINY
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W0y GENERAL |, cno 1o b
\CERAMICS ol cusnacee™™

An ideal Core Material for Antennd
Rods, Filter Inductances, Loading Coils, RF Coils and all other
Applications Requiring High Performance up to 30 Megacycles.

Ferramic “Q” is an exclusive development of General
Ceramics Corp. It was created to overcome the instabilities
that characterized previous high performance ferrites. Ex-
haustive tests prove that Ferramic “Q” is completely stable
in respect to age, shock, vibration, temperature. In addition
this new material features higher Q and lower losses than
former materials at all frequencies up to 30 Megacycles.
Cost-wise, Ferramic “Q” offers extremely favorable com-
parison with competitive materials. For complete details,
W call, write or wire today.

OUTSTANDING ADVANTAGES OF “FERRAMIC Q"

ARE
1 OF IDENTICAL COILS WITH CORES OF FERRAMICS SHOWN IN COMPARATIVE CHARACTERISTICS

J AND N, AND THE NEW FERRAMIC “Q" MATERIAL

-“\\v;\),'.\"fw‘-@\'*”}”"
_\\})\S\,ﬁ}};ﬁ' s

ANTENNA ROD
F-214 — 8" LONG

BASIC TOROIDAL MEASUREMENTS

TYPICAL ANTENNA ROD MEASUREMENTS

| i T ey, o=~ BN [~ =P |
nitial Permeability go (1Mc} 125 | FREQUENCY | Q | C=mmf,
Figure of Mer;l Q (1M¢) I 400 approx. | 06 - ——334—-— 1 -344 -
Loss Factor _'  {IM¢) .000020 approx, 0.8 350 189 |
Kol (M) | .000031 1.0 E5 l 5% ,
(M) | .000050 1.2 338 a5 |
(20Mc) .000097 1.4 3 i 5
fto vs Frequency | Good to | — = F=% ] !
Characteristics | over 30 Mc¢
Q vs Frequency Good to TEMPERATURE COEFFICIENTS N
Characteristics over 30 Mc Antenna Rod No. F-214 (.330x8"). Standard Test
Curie Temperature (°C) 250 | Coil — Space wound solenoid 85 turns #26 AWG.
Temp. Coeff. of g (1Mc) o, /°C(25°C 10 70°C) + 0.08 approx; Formex copper, occupying approx. 80% of length of
Temp. Coeff. of Q (Same units as above) | —0.75 rod and centered on rod. (Resonates at 1 Mc. with
Saturation Flux Density | 120 mmf.)
Bs {gauss) at Hdc = 25 oersteds 2900 _ %Ak o .
Max. Permeability g max 400 = Lo (2571075°Q)
Coercive Force Hc (oersteds) 1.90 |
Residual Magnetism Br 1050 _i Temp. Coeff. of Rod + 1.0 to +2.0

Temp. Coeff. of Coil only=0

e e CERAMICS and STEATITE CORP.

TELEFHONE: VALLEY 6-5100
General Offices and Plant: KEASBEY, NEW JERSEY,

$TEavITE imsuLATORS

MAKERS OF STEATITE, ALUMINA, ZIRCON, PORCELAIN, SOLDERSEAL TERMINALS, LIGHT DUTY REFRACTORIES, CHEMICAL STONEWARE, IMPERVIOUS GRAPHITE, FERRAMIC MAGNETIC CORES
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WAVEGUIDE BEND /557 CIRCULAR WAVE GUIDE BEND $P400 LOW POWER TERMINATION :P540A
WAVEGUIDE BEND 4536 WAVEGUIDE 907 TWIST +558

MAGNETRON «5789

FREQUENCY METZR -PS13

[f you are working in the millimeter region
or are exploring it — you may be able to save
considerable design and production time by ac-
quainting yourself with our extensive experience,
facilities and products in this field.

Available to you right now are over 40 items
components and test equipment — ready for you
to incorporate in your designs and benches. Com-
ponents for use in the 35 kmcs. hand include slotted
lines, frequency meters, loads and a spectrum
analyzer adapter. If you are working with high
resolution radar systems, we can furnish the long-
life 40 KW 5789 magnetron, the IN53 diode, com-
plete duplexers, balanced mixers, echo boxes and
many other components such as bends and transi-
tions for operating circular wave guide in the low
attenuation TE;, mode.

BITEZLICIIDY Write for detailed specifications and
catalog literature descrihing our millimeter components,
magnetrons, TR and ATR tubes and silicon diodes.
If you have an interest in the millimeter waves, we
would be pleased to give you the henefit of our ex-
perience to help you plan your operations in this region.
MICROWAVE ASSOCIATES, INC., 22 Cummington
Street, Boston 15, Mass., Telephone COpley 7-4441.

e MIGROWAVE

B A ssociatesS INCORPORATED

EALANCED MIXER #P1026

ELECTRONICS — Ap-il, 1954 Want more information? Use post card on last page. 101



GONTINUOUS
WAVE

E.M.

SIMULTANEOUS
F.M.andA.M.

F.M./AM. SIGNAL GENERATOR (7 >>+=

The Marconi Signal Generator Type TF 995A is a compact, transportable, a.c. operated
instrument covering from 13.5 to 216 megacycles in four crystal-standardized ranges.
It has an open-circuit output level variable, in 1-db steps, from a minimum of o.1
microvolts to a maximum of 100 millivolts at §2 ohms, and 200 millivolts at 75 ohms.
The output may be c.w., frequency modulated, amplitude modulated, or simultaneously
both frequency and amplitude modulated. The modulation, obtained either from an in-
ternal 1000-cps oscillator or from an external source, is variable to maximum frequency
deviations ranging from 25 to 600 kc for f.m., and to depths up to 50% for a.m.

Full data and prices of any of the items listed below will be maited immediately on request:

FM/AM SIGNAL GENERATOR TF 995A - UNIVERSAL BRIDGE TF 868
FM DEVIATION METER TF 934 - STANDARD SIGNAL GENERATOR TF 867

ALSO
VACUUM TUBE VOLTMETERS - FREQUENCY STANDARDS °* OUTPUT METERS
WAVEMETERS - WAVE ANALYSERS *+ Q METERS °*© BEAT FREQUENCY OSCILLATORS

MARCONI INSTRUMENTS

23-25 BEAVER STREET - NEW YORK 4

CANADA : CANADIAN MARCONI CO., MARCON! BUILDING, 2442 TRENTON AVENUE, MONTREAL
ENGLAND: Head Office: MARCONI INSTRUMENTS LIMITED, ST. ALBANS, HERTFORDSHIRE

Managing Agents in Export: MARCONI'S WIRELESS TELEGRAPH COMPANY LIMITED, MARCONI HOUSE, STRAND, LONDON, W.C.2
TF995A
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for TV

Precision Projection
BETTER Commercials at LOWER COST

Yes ... now you can use better 27 x 2”
transparencies in uninterrupted sequence

at lower cost. Important too, Gray Telo-
jector is low in initial cost . . . ideal for
budget-minded program directors. Telo-

Complete Projection Sysiem

The New Gray 3B Telojector (2” x 2” Trans-

parency Slide Projectcr) utilizes a single lens

jector is compact, light weight, trouble-
free. Two turrets take up to 12 slides at
one loading. Additional loaded turrets are

. . i substituted in a matter of a few seconds
—permits UpETpesiGlef e Riifyes ‘aniar ... providing unlimited continual sequence.
Controlled locally at the unit or remotely
at the master video console. Also, can be
used with the Gray 358 Manual Control

Box to produce superposition, laps, fades

optical axis . . . eliminates any need for ex-
ternal registration adjustment. The improved
unit provides positive focusing of images on
the camera tube witk an uninterrupted se-
quence of slides for television commercials, and slide changes at any desired rate.
news flashes and photagraphs or station and

sponsors’ identification.

}
YOU ARE INVITED:

See the NEW, SINGLE lens Gray Telo-
jector and complete line of TV—Broad-

It casting Equipment at Booth 297, IR.E.

~\
| 7 A \ ' 4
:Nw ( i 1 \ \ : R E\s Ei/A R c “ Show, March 22nd—25th, Kingsbridge Ar-
: i) = A

| mory, New York. If unable to visit L.R.E.

AND DEVELOPMENT CO.. Inc., Hilliard St., Manchester. Conn. Show write for illustrated, detailed infor-
D'lv'lﬂlon of the GRAY MANUFACTURING (.‘OMPAI\Y mation on the NEW, S‘NGLE LENS GRAY

Originators of the Gray Telephone Pay Station and the
Gray Audograph and PhonAudograph. TELOJECTOR,

Want morc information? Usec post card on last page, 103
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'MEJ[" ETRON

FOR LONG LIFE, UNEQUALLED PERFORMANCE AND LOW COST

The superb quality of Continental Electric
Co. special purpose electronic tubes for
industry, the armed services, and for the
replacement market is the result of nearly
a quarter century of development and
production.

Through research, CETRON Tubes are
opening new fields of application and
improving efficiency in traditional cir-

CETRON PHOTOTUBES

Continental manufactures o type
for practically every electronic ap-

plication, Makes more different Ch:"
o
types of photocells and special Types

purpose photocells than any other
manufacturer in the world.

. Continental Electric pioneered

Lead Sulfide Cell . ..
CE-708
ce-gra | &1
CE-C70)

sive cell. Here are just a few of

its applications;

CONTINENTAL

G E N

the early development of the
a photo-
conductive rather than an emis-

E V A

cvitry at the lowest cost per operating
hour.

Data sheets for all or any family of types
are immediately available for your selec-
tion of applicable tubes. We welcome
comparative tests in your own equipment.
You may discover surprising improve-
ments in performance at substantial
savings in cost.

HEADLIGHT DIMMER

sae
VACUUM PHOTOTUBE 7':?
CE-XR-692 ]

Especially designed for
automobile headlight
dimming. New. Low
Priced. Low microphonic
noise levels. High sensi-

?
|

tivity.

CE-228/JAN3B28

Filament Volts 25
Filoment Amperes 5.0

CE-1-C CE-B25V-C CE-918
CE-1P23 CE-29-R CE-919
CE-1P30 CE-30-C CE-920
CE-1P32 CE-30V-C CE-927
CE-1P37 CE-31V-C CE-929
CE-1P39 CE-34-R CE-930
CE-1P40 CE-B36-C CE-934
CE-1V-C CE-64-R CE-5581
CE-B22-C CE-73-R CE-5583
CE-B25-C CE-91-R CE-5653

LEAD SULFIDE

. Sound reproduction.

. Infra-red photometry.

. Burglar Alarms, door-openers, etc., especially
using infra-red radiation.

. Tubulating machines.

. Phonograph pick-ups.

. Controls and counters.

Low temperature pyrometry,

W R -

NO A

ELECT

DC Ampere Qutput 0.25
Peak inverse Volrs 10000
CE-235A

Ftexible Lead

Filament Volrs 2.5
Filament Amperes .. 250
DC Ampere Output 150
Nom. DC Voltoge 60
Peak Inverse Volts 230
(E235 Stiff Lead)

CE-329C

Heater Volts 14.0
Heater Amperes . . 255
DC Ampere Qutput 3 30
Operating Inverse Volts .. 500
Surge Inverse Volts. . . . 3000

Send for our 1954
catalog; contains
complete techni-
cal data covering
our complete line.

RIC CO.

L L N O S




PHOTOTUBES - RECTIFIERS - THYRATRONS

CE-393A/JAN393A
Mercury and Gas

Filament Volts. ..
Filament Amperes. .
DC Ampere Qutput
Peak Inverse Volts. .
Peok Forward Volts .

CE-309/FG17
Mercury Vapor

Filoment Volts.
Filament Amperes
DC Ampere Output
Nom. DC Volioge
Pegk Inverse Volts .

4
‘. {

"

CE-2W2
TV Color Circuits

Filament Volts. .
Filoment Amperes. .
DC Ampere Qutpu!
Nom. DC Voltege
Peok Inverse Volts

CR-5

Filament Volts. . .
Filament Amperes
DC Ampere Qutput
Nom. DC Voltage
Peck Inverse Volts

CE-872A

Filament Volts ..
Filomen! Amperes
DC Ampere Qutput
Nom. DC Voltage . .
Peak Inverse Volts.

CE-323B/JAN3238B

Filament Volts .
Filament Amperes

DC Ampere Qutput
Peak Inverse Volts. ..
Peak Forward Volts. . ..

CE-206

Filament Volts
Fitament Amperes
DC Ampere Qutput
Nom. DC Voltage
Peak Inverse Yolts

CE 249C/JAN249C

Filoment Volts
Filament Amperes
DC Ampere Dutput
Nom. DC Vcltage
Peak Inverse Volls

PARTIAL LIST

Filamen! Voits

Filoment Amperes

DC Ampere Qutpur . . .
Peak Inverse Volts
Peck Forward Volts

Cé)

Filament Volts
Filoment Amperes. .
DC Ampere Qutpet .
Peak Inverse Volts_ .
Peak Forward Volts

CE-220

filament Volts. .
Fitoment Amperes

DC Ampere Output. ..

CE-226/JAN4B26

Filament Voits. ..
Filament Amperes
DC Ampere Qutput .
Nom. DC Voltage. ... ... ..
Peak Inverse Voits. .. .. ... ..

CE-304
Mercury Vapo.

Filament Volts
Filament Amperes
DC Ampere Qutput
Peok Inverse Volts
Peak Forward Volis

CE-210A

Filament Volts
Filament Amperes
DC Ampere Output
Nom. DC Voltage .
Peak Inverse Volt:

CE-205

Filament Volts
Filoment Amperes

DC Ampere Qutgut . ..

Nom. DC Voltage
Peok Inverse Volis

CE-2028B

Filament Volts. ..
Filoment Amperes.
DC Ampere Qutput
Nom. DC Voltage
Peok Inverse Volis

CE-311/JAN3C23

Filoment Volts. .. ... ... ... 2.5
Filoment Amperes e . 7.0
DC Ampere Qutput. .. ... ... 1.5
Pegk Inverse Volts Lo 1250

Peak Forward Vaolts. ... .. ...

CE-203

Filgment Volts, . . . ........ . 25
Filoment Amperes. . ........200
DC Ampere Output. .. .. ... 150
Nom. DC Voltage . 150

Peok Inverse Volts. ... ..... 500

CE-221/4B25

Filoment Volts. . . oy 215
Filoment Amperes. . 170
DC Ampere Qutput. . . ... 64
Nom. DC Voltage . . ... .. .. 200

Peak Inverse Volts. ... ... 725

CE-213A

Filoment Volts. ..
Filament Amperes. . ..
DC Ampere Output. ... ... ..
Nom. DC Volicge. .
Peck Inverse Volts. . ........

IF YOU HAVE A TUBE PROBLEM . .. CONSULT CONTINENTAL

www americanradiohistorv.com



_Air Sea Rescue?

The “Princess Victoria” was lost just over a year ago and with
her, 133 lives. This disaster occurred only 20 miles from land
but search aircraft found the location too late because there
was no ship-to-air communication. Further tragedies may
well be avoided by ships being able to talk direct to each
other and to aircraft. The RM.200 V.H.F. transmitter and receiver
has been developed to meet this need.

TYPE RM.200 Muli-spot channel marine
V.H.F. radio-telephone operating from A.C.
Mains and/or Batteries. Amplitude Modulation.
Range: Ship-to-ship 25 miles; Ship-to-air over
100 miles.

Provides communication on the following
INTERNATIONAL channels and 8 other
channels.

121.5 Mc/s Aircraft Distress & Safety

156.3 Mc/s Marine Intership

156.6 Mc/s Marine Port Control

156.8 Mc/s Marine Safety & Calling

Price £210 Delivery, 4 months

N

.....ONEOFTHEQ
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New Diffused Alloy Junction Type
Has Amazing Advantages...

Philco now presents to industry a new
diffused alloy junction transistor with uni-
formity of characteristics never before
attained in production,

Design engineers will welcome the pre-
dictable performance of circuits incorpo-
rating this superior transistor.

At last, here is a transistor that will operate with
the same high degree of excellence in mass-
produced units as in laboratory models—elimi-
nating the need for individual selection of transis-
tors or associated components to meet equipment

specifications!

Now in production at Philco, this new transistor
meets the high standards required for production
applications. It is one of the smallest transistors

e Minimum size.

e Hermetically sealed, resistance-welded
metal case . . . leads sealed in glass,

L PHII.CO

PHILCO

V OUA
N LIT !}//

p g

ever produced. Leads are fused in glass—the
entire transistor is enclosed in a metal envelope
—an instantaneous resistance weld hermetically
seals the complete unit. Advanced processing
techniques and new mechanical design features
assure excellent characteristics and uniformity
throughout the life of the transistor. Phone,
write or wire Philco today for descriptive litera-
ture and specifications on this revolutionary
transistor.

e Uniform characteristics.

e Designed to meet typical military
environmental conditions.

CORPORATION

GOVERNMENT & INDUSTRIAL DIVISION « PHILADELPHIA 44, PA.

s
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P‘(I)WERFUL MOVING COIL

MECHANISM HAS
GYRO-LIKE STABILITY

The Marion Type MEP-1 meter mechanism was designed to
develop highest possible torque for a given volume of mag-
netic material. Iis high torque, heavy eddy current damping
and low relative inertia provide unusual performance charac-
teristics simulating the stability of a gyro, in like environment.
Already it is setting new and higher standards for reliability
in moving coil indicating mechanism design for aircraft appli-
cation, where the influence of vibration and rapid attitude

changes on pointer indication are significant factors.

The gyro-like stability of the MEP-1 mechanism results from
ifs unique mechanical design. An end-pivoted coil assembly,
with a one piece bearing shaft and precise mechanical
assembly operates in a self-shielded magnet structure which
produces approximately 6000 Gauss in a single air gap.
When the end-pivoied moving coil, of long turning radius,
operales in a magnetic field of such strength, substantial
gams in itorque and eddy current damping are realized.
This great torque, combined with relatively light weight, per-
mits unil bearing loadings substantially lower (i. e. larger

pivot and jewel radii) than heretofore normal.

MECHANISMS BY MARION

Although developed expressly for application in aircraft navi-
gational instruments, many of the MEP-1 characteristics make
it desirable for use as the sensitive element in control devices
where it is required to initiate a control function. It is one of
a number of Mechanisms by Marion that extend the field o!
moving coil mechanism application where previously size,

weight or performance characieristics prevented their use

Marion Electrical Instrument Company.
401 Canal Street, Manchester, N. H.

fd

. s st

4.8 B s - s
Eata P o S0 B

MANUFACTURERS OF RUGGEDIZED AND ""REGULAR"

108

Want morc information? Use post card on last page.

METERS AND RELATED PRODUCTS

Copyright 1954 Marion
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Eimac Klystron Report -

® 3 kw CW power output
at 1400 mc

@ Power gain of 1000 times

A power gain of 1000 times at 1200-1400mc in CW
operation has been registered by the new Eimac X544
threc cavity, cascade type klystron. With only three
watts driving power the X544 delivers 3kw power out-
put. This high power and high power gain is possible
over a 200mc range through the exclusive Eimac feature
of completing tuning circuitry external to the vacuum
system. Other features of the Eimac X544 are a long
life cathode, ceramic tube cavities, practical design and
light weight.

The X544 is another Eimac advancement in klystrons

EITEL-McCULLOUGH, INC.

SAN BRUNO ¢ CALIFORNIA

Xod4

I =

Eirmac X544 anc external tuning boxes.

for higher power at higher frequencics. Other
Eimac klystrons include high power amplifiers
for UHF-TV and sturdy reflex klystrons for use
in conditions of severe shock, vibration and
sustained acceleration at frequencies to 9600mc.

® Lor [urther information contact
our A/}[)lica/iou En gineeriu g Department

MARK OF EXCELLENCE IN
ELECTRON - POWER TUEBES



There may be some doubt about

flying saucers

But none about Vieloreen
Current Regulator Tubes

More than 40 different Current Regulator Tube

types are produced by Victoreen. Each tube

type is designed to regulate the current at a

definite value. A tube maintains its rated cur-

rent within narrow limits after the threshold

voltage is reached. From the great variety of

tube types, with threshold voltages ranging from

1.5 to 35 volts and current ratings from 80 to

4200 ma, you may readily select just the tubes

suited to your applications.

These top-quality Current Regulator Tubes

will give many hours of low-cost, dependable

regulation when used as recommended.

Write for brochure listing Current Regulator Tubes
with complete technical information about them.

The Vicloreen Instrument Co.

COMPONENTS DIVISION: 3800 PERKINS AVE.  CLEVELAND 14, OHIO

110 Want more information? Use post card on last page. April, 1954 — ELECTRONICS



Yo U R FAST OPERATE—FAST RELEASE—The Clare
I s RE LA I Type C relay will operate in from 0.005 to 0.04
————— second, depending on voltage applied, coil re-
sistance, and contact assembly. Release time
DIFFERENT?

is from 0.006 to 0.020 second.

SLOW OPERATE —The Clare Type D Relay uses
a low resistance copper slug to delay its
operation. Operate time can be varied, from
0.01 to 0.1 second, by coil selection. Release
time can be held low by heavy spring pressures
and large residual settings.

% These five

SLOW RELEASE —The C|ar;e TyeE Relay uses CLARE RELAYS

acopper slug on the heel end of the coil to hold
circuits operated from 0.05 to 0.3 second after

the coil circuit has b broken. O i

i rom 0.01 10 0.08 second. 1 T Hme have successfully
met thousands of

difficult applications

® CLARE RELAYS are built to render the
. utmost satisfaction to the user whose re-
SLOW ACTING —The Ciare Type H Relay uses lay requirements are above the average—
et ot copperfeass oo ol iy where extremely long life, and precise, reli-
ation and release. Operate time may be from able operation under severe conditions may
o(?b%lt;oo%()sicsoe:g‘nd. and release time, from be requlr.ed.
Relays illustrated are all developments of the
famous Clare Type C d-c Relay whose precision
and dependability has been proved in thousands
of military and industrial applications. They permit
wide flexibility in design and construction to meet
the most exacting requirements.
For full information on Clare relays, contact your near-
est Clare sales engineer or write: C. P.Clare & Co., 4719 West
Sunnyside Avenue, Chicago 30, Illinois. In Canada: Canadian
Line Materials Ltd., Toronto 13. Cable Address: CLARELAY

i —
B CP CLARE & co.

SNAP ACTION—The Clare
Type CMS relay has enclosed
snap-action switch contacts, rated
at 10 amperes, 125 volts a-c

e Write for Engineering Data Book

FIRST

in the

INDU:IT;:'- c L AR E REL AYS

.....



Zlece. Metal Lined

CAPACITORS

Now you can get ALL Good-All Capacitors

EncLoSED in MIETAL LINED ruges

impregnated with "Marbelite” plastic

® Practically unaffected by humidity or climatic conditions. ® Eliminates
troublesome field failures. ® Low.capacitance change with temperature. ® Thermo
setting, hard-as-marble, “Morbelife"*plostic end-fill provides life-time sealing
—eliminates costly pull-outs. ® Extremely durable. ® So Superior they are being
used extensively by leading TV and Radio manufacturers of America. _.

Use GOOD-ALL METAL LINED CAPACITORS for every Requirement

._.“"m o
METALINED

e

112

Type 503ML Enclosed “Marbelite” Capaci-
tor is impregnated and sealed in hard-as-
rock thermo-setting plasticc. —50°C to

+100°C operating temperature. Popular
priced.

Type 520ML Enclosed capacitor is impreg-
nated in highest quality capacitor oil. —50°C
to 4-85°C operating temperature. Designed
to meet exacting specifications of ALL TV
and Radio circuits.

Want more information? Use post card on last page.

Type 522ML Enclosed capacitor is impreg-
nated in Miracle*X.” (Same high quality im-
pregnant used in more expensive hermeti-
cally sealed capacitors.) Extremely high
insulation resistance. Capacity change less
than 5% over operating range of —55°C to
+125°C.

Write for complete catalog covering all types of
Good-All long-life capacitors. Our engineers are al-
ways ready to work with you on any capacitor prob-
lems. We invite sample orders for your evaluation.

*Trade Mark Registered

GOOD-ALL ELECTRIC MFG. €CO.

114 W. FIRST ST., OGALLALA, NEBRASKA e PHONE 112 OR &L’{—,CA:BI.E ADDRESS “GOODALULA"

April, 1954 — ELECTRONIC3
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Westinghouse Fosterite Transformers
must pass this 4-hour underwater test

If you're looking for a small, open-type transformer,
fully protected against moisture, check the line of
Westinghouse Fosterite impregnated transformers.
This four-hour underwater test proves the point:

All Fosterite-treatad transformers are completely
submerged in hot water at 60° Centigrade for two
hours, after which they are “thermal-shocked” in
cold tap water, and soaked there for an additional
two hours. An electrical test is then applied. in
which each transformer must show an insulation
resistance reading of at least 2000 megohms.
Fosterite has to be good!

This is just one of many severe tests to which

you caN 8e SURE... e it5

V%stinghouse

Westinghouse specialty transformers are subjected.
They assure you of quality that will meet your re-
quirements exactly . .. quality that stands up under
extreme conditions.

Fosterite impregnated and coated transformers
can be made available to meet your most stringent
specifications. In addition to moisture protection,
Fosterite makes drastic weight reductions possible
...as much as 30 to 50%, when compared to
enclosed types.

Call your Westinghouse representative for further
information, or write Westinghouse Electric Corpo-
ration, P. O. Box 868, Pitsburgh 30, Pa.  J-70678

WwWw.americanradiohistorv.com
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USE CLEVELITE

to make a good product better . . .
and at lower costs!

SERVICE

Our Design and Production Depart-
ments are geared to customers’ needs
in every way. Deliveries are prompt!

WRITE to The Cleveland Container
Company plant nearest you for a copy
of our CLEVELITE brochure . . . of
value to every Engineering Depart-

ment.
* Reg. U. S. Pat. Off.

/% CLEVELAND CONTAINE

6201 BARBERTON AVE. CLEVELAND 2, OH!
PLANTS AND SALES OFFICES ut Chicago, Detroit, Memphis, Plymouth, Wisc, Ogdensburg, N. Y, Jamesburg, N J. /2 '5.:-

PROVEN

IN HUNDREDS OF CRITICAL
APPLICATIONS EVERY DAY

QUALITY

TO MEET UNLIMITED
NEW APPLICATIONS

CLEVELITE"

LAMINATED PHENOLIC TUBING

Moisture Resistant
Mechanically Strong
High Dielectric Strength
Dimensional Stability

Low Loss Factor

&7

=

Rés

ABRASIVE DIVISION at Cleveland, Ohio ]
CANADIAN PLANT: The Cleveland Container, Canada, Ltd., Prescett, Ontario ;

REPRESENTATIVES

NEW YORK AREA R T.MURRAY, 604 CENTRAL AVE, EAST ORANGE, N ). =
NEW ENGLAND R S. PETTIGREW & €O, 62 LA SALLE RD., WEST HARTFORD, CONN. 5
CHICAGO AREA PLASTIC TUBING SALES, $215 N. RAVENSWOOD AVE, CHICAGO K
WESY COAST  IRV. M. COCHRANE CO., 408 S. ALVARADO ST, LOS ANGELES

Want more information? Use post card on last page. April, 1954 — ELECTRONICS
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These coils saved winding costs

Ezch of these coils represents a sizable saving on coil wind-
ing costs because it was wound on Universal Coil Winders.

There are Universal machines for a broad range of coil
specifications and production requirements — long or short
runs. Users report increased output, a higher degree of ac-
curacy, and greater operator satisfaction.

The coupon will bring you information on the complete line
— plus any specific data you wish regarding your particular

FOR WINDING COILS

UNIVERSAL WINDING COMPANY

Please send me

D Condensed Catalog of Universal Winders

coil wincing requirements.

Also: e sure to visit the Universal Demonstration Room
nearest you — in Cranston, R. I. or Chicago, Ill. You'll see
winders in operation and have a chance to talk over your coil
winding problems with a Universal sales engineer.

To arrange for a visit to the Demonstration Room, write to
UNIVERSAL WINDING COMPANY, P. O. Box 1605,
Providence 1, R. 1., or 9 South Clinton St., Chicago, Ill.

P. O. BOX 1605, PROVIDENCE 1, RHODE ISLAND

D Information on Universal Winders for coil types that meet my particular needs. | enclose
specifications and production requirements.

IN QUAMTITY. .. ACCURATELY Name....ooivvionnone, Woomboreioivsenebonseroarnnas Tiflese . inaneeieainineennne
... AUTOMATICALLY ... USE COMPANY + ¢ et stsvneas st te s e e as it simnerasaenssensusinsarnenseseneves
UN!VERSAL WINDING MACHINES City'vovvnornen [P T —— Zone..,.Staf€ . vrririocanncanana
ELECTRONICS -— April, 1954 Want more information? Use post card on last page. 115
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POWER AND FILAMENT TRANSFORMERS e FILTER REACTORS ¢ MODULATION

TRANSFORMERS ¢ PULSE TRANSFORMERS e CHARGING REACTORS ...

NOW available to industry for applications which require the quality
and superior performance characteristics of Moloney Transformers.
Engineered to your specifications, tested to your specifications, perfor-
mance to your specifications. Produced in any quantity . . . send your
inquiry to us now for prompt attention.

Physical Characteristics: Per MIL-T-27 « Hermetically
Sealed « Solder-sealed Bushings + Oil Filled
Askarel Filled .+ Air Cooled; Class A, B and H.

Write for Bulletin SR-205 describing HiperCore Electronic Cores and
Bulletin ST-3505 describing Specialty Transformers.

MEZ4-8

MOLONEY ELECTRIC

116 Want more information? Use post card on last page.

COMPANY

Manufacturers of Power Transformers « Distribution Transformers « Load Ratio Control
Transformers o Step Voltage Regnlators « Unit Substations o Electvonic Transformers

SALES OFFICES IN ALL PRINCIPAL CITIES » FACTORIES AT ST. LOUIS 20, MISSOURI AND TORONTO, ONTARIC, CANADA

G

T

sl

Moloney HiperCore Electronic Cores are
available to manufacturers in any quantity
in more than 1000 srock sizes or to your
own special specifications.

April, 1954 — ELECTRONICS
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ENGINEERS IR UL R Y

NOW IS THE TIME TO INVESTIGATE

VVestinghouse

For industrial stability, progress and professional recog- e Job stability

nition, investigate Westinghouse! The Westinghouse

Electronics Division . . . located in Baltimore, Mary- o Extensive facilities

land, is expanding its operations in the development of

highly specialized commercial and military equipment. o Opportunities for advanced study

There are some excellent opportunities for engineers

from the B.S. to the PhD. level. Investigate today! ® Association with competent technical leaders
SYSTEMS ENGINEERS ANTENNA ENGINEERS

Systems Planning » ® Fire Control Systems Applied Research o e Fire Control Antennas

Systems Analysis 1n e gﬁzSile Guidance Development ln ® Radar Antennas

- ® Kadar . ® Microwave Plumbin
Systems Evaluation o T Design Techniques ¢

ELECTRONIC CIRQUIT ENGINEERS COMPONENTS ENGINEERS

Applied Research e Fire Control Evaluation L] gaplaftiltm‘s
1 1 [ ] esistors

Development e Communications o f :
- p ]n e Radar Standardization O ® Switches .
i ® Missile Guidance Application o Other Electronic

Components

OR... SEND TODAY_

... if you have experience and educatior in com-
munications, mobile radio, nuclear reactor instru-
mentation, technical writing, broadcast transmit-
ters, high power audio amplifiers, high frequency
heating application, servo mechanisms, magnetic
amplifiers, etc., please apply.

For your copy of “"Gateway
to an Engineering Future,”
including complete descrip-
tion of Electronics Division
operations and the pleasant
living conditions in Balti-
If employed at your highest skill in a defense more—home of the division.
industry do not apply.

Mr. R. M. Swisher, Jr.
Employment Supervisor, Dept. A-3
Westinghouse Electric Corporation
109 West Lombard Street
Baltimore 1, Maryland

you caN 8e SURE...i¢ 175

Please send me a copy of “Gateway to an
Engineering Future.”

V-Vestinghouse

Name_ B .
ELECTRONICS DIVISION Address ]
BALTIMORE, MARYLAND B Sae

Engineering Field.

ELECTRONICS — April, 1954 Want more information? Use post card on last page. 117
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OTHER TYPES OF RECTIFIERS TOOK
THEIR TOLL AT THE TOLL GATES

««. THEN

Seletron
uu

SELENIUM RECTIFIERS

MCINEERS working on New York's grest Tri-
borough Bridge had a problem: Existing recti-

much heat,

tronic Signal

INSTALLATION AT TRIBOROUGH BRIDGE,
60 VOLTS OUTPUT, 45 AMPS. CONTINUOUS performance,
DUTY, OPERATING 24 HOURS A DAY, 365 amsemblies to
OAYS A YEAR. voltages.

Perhaps you have o tough rectification problem thot SELETRON engineers can solve. Will you
write and tell us about it naw? Our general catalog is yaurs for the asking, too. Just address

Dept. E5-24.

SELETRON & GERMANIUM DIVISION

fier installations controlling 22 toll lanes were
not efficient. .
current and voltuges delivered. . . They generated oo

The solution? Ralph M. Thompeon of the Elec-

the contract was let chose and installed
TRON Selenium Rectificrs built on aluminum
3 | the problem ceased to exist! For SELETRON
Seleninm Rectifiers actually require no more than
1 5th the spaee needed for the okl equipment; they
ww internul heat losses, and afford much better
» regulation,

The Triborough Bridge installation is typical of
hundreds of other applicalions where *‘job-rated”
SELETRON Selenium Rectifiers have paid off in top

v | Speaking
“ of long

rums...

. They were far too bulky for the

Company, Williston Park, L. L, to

They are available in a variety of
cover u wille range of currents and

LN
RADIO RECEPTOR COMPANY, INC. 'f| o b
~1je lfm' ronj-=

Since 1922 in Rodio and Eleetronics @

SALES DEPT 251 West 1th Street, New York 11, K. Y,+IFACTORY, 84 North 9th Street, Brookiyn

uud

Gl
e

How’s this for continuous performance!

SELENIUM RECTIFIERS

Back in 1948 an ad we ran told how SELETRON Sclenium Rectifiers
were operating successfully in a new installation on the toll lanes
of New York’s great Triborough Bridge.

Today after many years SELETRON's hit performance still continues.
As a result, additional installations have been made at other tunnels
and bridges under control of the Triborough Bridge Authority. These
rugged rectifiers are giving positive proof of their long-lasting depend-
ability on the bridge and in hundreds of other diversitied applications.

1f you have a spot in your plans for selenium rectifiers, you need
SELETRON. Write us now without obligation, won't you, or study
our catalog in Sweet’s Product Design File. We also manufacture
germanium diodes and transistors.

Seletron and Germanium Division

RADIO RECEPTOR COMPANY, INC.

18

In Radio and Electronics Since 1922

SALES OFFICES: 251 WEST 19TH STREET, NEW YORK 11, N.Y., WATKINS 4-3633, FACTORIES IN BROOKLYN, N. Y.

1

Want more information? Use post card on last page. April, 1954 — ELECTRONICS
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Clevite Germanium Diodes l

CARTRIDGE TYPE
I1N34 IN65 IN98 IN147

IN34A  IN66  IN99  INi74 only Clevite Germanium Diodes

IN38 IN67 IN100  INI90
IN38A  IN67A INIOS  4A . R
1N48 IN68 IN107 4B 1
N e i g are available in 127 types!
IN52 1N69 INI10Y 4D
IN54 IN70 INIIO  4E
INS4A  IN72 INIIl  4F
LSS I 17/ R V1L I Gy Cartridge—Bead —Can—Special Case Types—For All Applications
INS5A  IN8I INII3  4H
INSSB  IN86 INI14 4l o . )
IN56 IN87 INIIS  4) : Nowhere else can you get this wide range of diode types — suitable for
INS6A IN88 INI16 4K i so many applications! Basically point contact or junction crystal rectifiers,
::ggA mgg m}}; 311;4 CLEVITE Germanium Diodes offer numerous advantages over conven-
IN60 1N95 INI24 4N tional vacuum tube diodes — including extremely long operating life and
IN63 IN96 IN132 no filament or heater power requirements.
1N64 1N97 IN133

"DIOMITE"” BEAD TYPE CLEVITE DIODES Offer All These Features!
DIN34 DIN65 DINIOS IC ® (1 ;
DIN34A DIN6 DINIO9 1D Universal Lead Mounting
DIN4g  DIN86 DINIl6 1E ® 30 different pigtail lead mounting positions on cartridge types permit
DINSI DIN88 DINII7 IF crent pie ead & b ¢ gc types p

DINS¢ DIN9O DINLIE 1G design versatility and easy installation — ar no extra cost!

DINS4A DIN95S DINI174 1H ° Gd 3 H h preci tal electro-bondin
Nl o 1 Positive Electrical Stability through precious metal electro-bo g
DINS6A DINIO7 1B ® Advanced Hermetic Sealing
"MICROTEMP" DIODES ° i ; ; i g
8, ) n mperature range op-
MIN38 MINSSB MINGSA MINIOS Proyldes n;olllsturg resistance and wide ambient tempe (] ge op
MIN38A MIN58 MIN70 6A eration at full ratings
MINS4A MINS8A MIN75 6B o i ™ i
N R TN Uniformly Low Inter-Electrode Capacitance
MINS5A MIN67 MIN107 ® Micro-sized — Precision Tested — Rugged
SPECIAL CASE TYPES
SIN39 IN188 INI89 5B LOW COST — HUNDREDS OF APPLICATIONS
For data sheets and complete information As Rectifiers — Detectors — Discriminators — Limiters — Multipliers
on CLEVITE transistors, diodes and tran- — Modulators — Switches — and many new, important uses that are
sistor test sets, write Dept. E4. . . .
being discovered daily!

TrRANSISTOR PRODUCTS, INC.
s Aol R ‘ SNOW axo UNION STREETS, BOSTON 35. MASSACHUSETTS

CODES: UNITED TELEGRAPH-HOUSE ‘ AN CPERATING UNIT 0fF CLEVITE CORPORATION

TRANSISTORS « DIODES = SEMI-CONDUCTOR MEASURING EQUIPMENT

ELECTRONICS — April, 1954 Want morc information? Use post card on last page. 119



is a word
ADLAKE engineers don’t understand!

Often, a problem that *“‘can’t be solved’ is merely
one which hasn’t yet been brought to the right
people. When such problems come in to ADLAKE

relay engineers...problems requiring special relays i . =
for unusual installations...they promptly drop the R A ——.

i N Vo AMS & W 2
“can’t”’. For, if there is no ADLAKE Relay to answer A L Api':x,ﬁ\‘n.s.ﬁ“"" -

a specific need, one will be designed and manufac-
tured to fill it.

ADLAKE Mercury Relays have proved their ability
to stand up under the most adverse conditions of
temperature and moisture. Their time delay char-
acteristics are fixed and non-adjustable...normal
line voltage fluctuations or ambient temperatures
from —38° to 200° F. have no material effect on
these characteristics.

Yes, in chick incubators or diesel locomotives...
wherever sensititivy and dependability are re-
quired...ADLAKE Relays can be counted on. Send
for complete Relay catalog today...The Adams &
Westlake Company, 1171 N. Michigan, Elkhart,
Indiana. In Canada, write PowerLite Devices Ltd.,
of Toronto.

EVERY ADLAKE RELAY IS TESTED
—AND GUARANTEED
—TO MEET SPECIFICATIONS!

Type 1045 Quick-Acting Relay contact
either normolly open or normally zlosed.

v flamg & Westlake comemr @@~

t
vear ﬁ,
Established 1857 o ELKHART, INDIANA + New York e« Chicago R0, of serving fhe trensportation
A ond building industsier —gg‘
Manufacturers of ADLAKE Hermefically Sealed Mercury Relays *{:-3{57&@:;.
120 Want more information? Use post card on last page. Aprid, 1954 — ELECTRONICS
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Variable Transformers
TYPE 136 AND 236

TYPE 136

{
tl
premStead R

wenm

TYPE 2PF13¢
TYPE 5M136-3

TYPE 5M136 TYPE 136-3

Higher Ratings — to meet the demand for POWER-
sTATS with 20 ampere capacity.

Small Size — “‘pancake’ coil design provides com-
pact assembly for panzl or bench mounting.

Easy, Versatile Installation — 3 sets of mounting
holes to suit all needs — simple to change from
bench to panel mounting — binding post type
terminals provide for any method of connection.

Smoother Operation — self-lubricating nylon bear-
ing shaft support. Hand-fitted knob.

Easy Service — simply remove plate block for easy
access to brush assembly.

Rhodium Plate Commutator —assures smoother per-
formance and longer life — contact surface forever
free of oxides — uniform contact drop maintained
— corrosion reduced — allows greater overload
characteristics.

Single and three phase assemblies are offered for
manually-operated and motor-driven duty in 120,
240, 480 volt rating. Write for Bulletin P354.

®

-

e SUPERIOR ELECTRIC

COMPANY
204 CLARKE AVENUE, BRISTOL, CONN.

]

Monufacturers ofe Povm.ﬁ:' Varicble Tronsformers o " Stabiline Automatic Vo";uco
Regulators o Voitbox A-C Power Supplies » Powerstal Light Dimming Equipment
Yaricell D-C Power Supplies * Superior 5-Way Binding Posts




ﬁnest name in

ONAR

Ingenuity of design, proven performance and superior

range with accuracy are the main reasons why EDO is now
regarded and recognized as the outstanding leader in the

development of echo-ranging equipment.

From deep depth sounders for navigation, survey, and
ocean bottom exploration to a wide variety of under water
detection systems, Edo equipment has made its mark and

proven its superiority.

That’s why when you see the Edo flving fish embiem on a
sonar equipment you can confidently recognize it as a prod-

uct of brilliant engineering and masterful workmanship—

reliable beyond question.

EDO SCANNING SONAR a tvpical example of a complex naval sonar
system, developed and built for the U. S. Navy by Edo.

EDo CORPORATION + COLLEGE

A FEW OF MANY EDO SONAR
EQUIPMENTS FOR COMMERCIAL AND NAVAL USE

2 3

A

0 TO 6000 FATHOM DEEP DEPTH SOUNDER in wide use with
U. S. Navy (AN/UQN-1b) now available commercially
(Model 185). Gives clear indication of depth on cathode-ray
tube in two scales: 0 — 100 feet; 0 — 100 fathoms. Records
continuously in three scales: 0—600 feet: 0—600 fathoms;
06000 fzthoms. The finest deep depth sounder available.
For complete details send for Model 185 brochure.

i

EDO FISHSCOPE. Most advanced tish finding device available
today. Spots fizh on cathode-ray tube in 0 — 250 fathom range,
then magnifies any 10-fathom sector 25 times for clearer view.
Commercial fishing boats equipped with the Fishscope report
better than average hauls in far less time thanks to this Edo
development. For full details send for Fishscope brochure.

POINT, L. 1., N.Y. Since 1925
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STILL LEADING THE BIG

).,
o

-

HERMETICALLY -
SEALED

[ [ ) , L
miniature cdosures

~ —FOR TRANSISTORS

AND OTHER COMPONENTS

NO. 1 NO. 3
SERIES SERIES

|

New EI Miniature Closures can be supplied in

various standard types or economically produced

to your exact specifications for all electrical
and electronic applications. The EI closure

types illustrated are typical examples

| TRANSISTOR
! ’ CLOSURES of the many miniature designs now in
L AC(TSLTﬁWSTZE) production. Cases can be supplied in

WRITE FOR THESE CATALOGS round, rectangular or square shapes

® BULLETIN 949-A On hermeticolly seofed ter-
minals. Discusses cushioned glass construction,
thermal shock resistance, preferred types and spe-
cial terminals.

@ BULLETIN 950-A On hermetically sealed mul-

tiple headers. Explains vacuum tight feature, cush-
joned gloss construction, stroin-free qualities.

® BULLETIN 951 With complete information on
octal type plug-in and multiple headers. Solid
metal blonks insure maximum mechonical strength
and rigidity.

& BULLETIN 952 Complete informatian on E-! end

seals for hermetic sealing condencers, resistors and

with hermetically sealed termina-

‘j\ tions to your order.

FOR COMPLETE
DATA AND PRICES
ON SPECIFIC TYPES

other tubulor electronic ond electricol components, OF MIN'ATURE

@ BULLETIN 953 Individual, calor-coded her- X

metically sealed terminols. Available with glass g twice CLOSURES’ CALL

inserts calored in standard, easily identified RMA actual OR WR'TE
’

color codes.

@ BULLETIN $60 Compression size
type multiple heoders. Super
rugged, absolutely rigid and prac-
tically indestructible. Guaranteed
vacuum-tight.

*PATENT PENDING
AULL RIGHTS RESERYED

DIVISION OF AMPEREX
ELECTRONICS CORPORATION

,,/%

/

ELECTRICAL INDUSTRIES

&
/? 44 SUMMER AVENUE, NEWARK 4, NEW JERSEY

EXPORT AGENTS: PHILIPS EXPORT L ORP., 100 EAST 42nd STREET, NEW YORK 17, N, Y.



THIS FELLOW IS TRAINED IN YOUR BUSINESS. His
main duty is to travel the country — and world
— penetrating the plants, laboratories and man-
agement councils . . . reporting back to you every
significant innovation in technology, selling tac-
tics, management strategy. He functions as your
all-seeing, all-hearing, all-reporting business com-

munications system.

THE MAN WE MEAN IS A COMPOSITE of the edi-
torial staff of this magazine. For, obviously, no
one individual could ever accomplish such a vast
business news job. It’s the result of many quali-
fied men of diversified and specialized talents.

AND, THERE’S ANOTHER SIDE TO THIS ““COMPOSITE
MAN,” another complete news service which com-
plements the editorial section of this magazine —
the advertising pages. It’s been said that in a

business publication the editorial pages tell “how
they do it”—“they” being all the industry’s front
line of innovators and improvers — and the ad-
vertising pages tell “with what.” Each issue un-
folds an industrial exposition before you—giving
a ready panorama of up-to-date tools, materials,
equipment.

SUCH A “MAN” IS ON YOUR PAYROLL. Be sure to
“listen” regularly and carefully to the practical
business information he gathers.

M-GCRAW H/LL Amm
== FOR BUSINESS

McGRAW-HILL PUBLICATIONS
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A.C. BRIDGE

No. 1110A —INCREMENTAL INDUCTANCE BRIDGE
This bridge has an impedance range of one millihenry to 1000
henries in five ranges and zan be extended to 10,000 henries
through the use of externa resistance. The inductance values
are read directly from a four dial decade and multiplier switch.

The inductance accurace is within plus or minus [%, through
the frequency range from 50 to 1000 cycles. For the largest
multiplier at 1000 cyles, tve accuracy of the bridge is de-
creased to 2%,

On the 1000 henries range, the D.C. is limited to 20 MA.
On the 10 henries range t1e D.C. is limited to 200 MA. On
all lower ranges, one ampere D.C. can be used.

No. 1180 — A.C. SUPPLY
A valuable laboratory instrument with. eon-
tinuous variable output from .1 volt to 100
volts at 60 cycles.

oo ———————r

No. 1170 — D.C. POWER SUPPLY

A stabilized Power sugply primarily intended
to be used as a D.C. supply for Incremental
Inductance Bridge Type II10A. Provides 4
continuously variable current ranges: 5 milli-
amps, 25 milliamps, 100 milliamperes, and
500 milliamperes. Mazimum Output voltage /‘
270 V.D.C. Noise leve — 92 Db. Py
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No. 1150 —-UNIVERSAL BRIDGE

Offers a variety of five possible bridge circuits. A range of
capacitance, inductance, impedance, and phase angle measure-
ment can be.made throughout the frequency spectrum from 20
cycles to 20,000 cycles. By using decade resistors in the variable
arms the unknown can be measured to four significant figures.
Operation is simple with terminals and controls arranged for
convenience and ease of measurements.

Frequency range 20 cycles to 20,000 cycles. Inductor
Range: 100 microhenries to 1000 henries. Capacitor Range:
I micromicrofarad to | microfarad. Accuracy: 059 (@ 1000
cycles. Condensers smaller than 0.001 mf should be measured
by the substitution method. .

No. 1210A—NULL DETECTOR & VACUUM TUBE VOLTMETER

Provides simultaneous measurement of the
voltage across the unknown and the balance of
the bridge. Yacuum tube volt meter Sensitivity
.1, 1, 10, 100 volts. Frequency range 20 —
20,000 cycles. Null Detector part of instrument
same as Type 1140A.

No. 1140-A NULL DETECTOR AMPLIFIER MODEL

A high gain null indicator for bridge meas-

urements, providing visual null indications

or aural indications when used in conjunction

with headphones. The unit may also be used

as a high gain amplifier for general labora-
_tory work.




They don’t just meet ratings;
they exceed them!

Other capacitors may look like C-D micas.
Other capacitors may have the same voltage
ratings. But there, the resemblance ends.
Because only C-D’s have the built-in extras that
are the result of over 40 years of capacitor
leadership. From the tiny Silver Mikes* to the
largest heavy-duty power capacitors and
Faradons*, you can be sure that C-D capacitors
will not just meet your specified rating, but

will have an extra margin of safety that assures
consistent dependability. Engineering

samples gladly sent on request. For your special
design and application problems, use our
Technical Advisory Service.

Cornell-Dubilier Electric Corp., Dept. K-44
South Plainfield, New Jersey.

THERE ARE MORE C-D CAPACITORS IN USE TODAY THAN ANY OTHER MAKE

CORNELL /.
DUBILIER 2200051

PLANTS IN SOUTH PLAINFIELD. N. J.: NEW BEDFORD. WORCESTER AND CAMBRIDGE. NASS ; PROVIDENCE ANO HOPE VALLEY.R. I.
INDIANAPOLIS. IND.: FUQUAY SPRINGS AND SANFORD. N. C.. AND SUBSIDIARY. THE RADIART CORPORATION. CLEVELAND. OHIO

® T I o £ ©
- ) 1 Q) ﬁ\/ T

ANTENNAS ROTORS CAPACITORS VIBRATORS CONVERTERS

*®
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Flexibility — sharp turns and 90° bends
cause no cracking or peeling — no loss
of dielectric strength.

Dielectrically-Strong — All grades con-
form to NEMA and MIL-1-3190 standards.

Moisture-Resistant — including resist-
ance to salt water, mild alkalis and
acids.

Flame-Resistant — Standard burning
test is 45 seconds to burn 1 inch. Can

ing, lead wire and tying cord.

CORPORATI‘NW

S

Makersof il SO

Electrical Insulahngs
Tubmg and Sleevmg o

&
.
o
i
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HIGH TEMPERATURES

Send for FREE SAMPLES

Mail coupon today for free folder
containing 25 different test samples
of Varflex insulating sleeving, tub-

VARGLAS SILICONE

CLASS H
TUBING and SLEEVING

for applications requiring prolonged heat endurance at
temperatures up to 260°C.

Varglas Silicone tubing and sleeving were developed by Varflex for
applications involving continuous operating temperatures up to 260° C.
Exceptional stability is combined with the following qualities . . .

be made self-extinguishing on special
order.

Cold-Resistant — Excellent resistance to
chafing and abrasion, flexible to
—35°C.*

*For temperatures down to —65°C, and
for applications requiring extraordinary
flexibility, we recommend our new Var-
glas Silicone Rubber sleeving and tub-
ing. Inquiries invited.




Stop Troubles
Before They Start...
With Mallory Vibrators

The best time to do this is while your equipment is still in the design stage.
Iiach element . . . the vibrator, transformer and buffer capacitor . . . must be
carefully selected for balanced electrical characteristics il your power supply
18 to give top performance in service.

You can avoid vibrator power supply trouble by calling on the specialized
knowledge and experience of Mallory engineers. Let them translate the power
requirements of vour equipment into a smooth operating, trouble-free design.
You will save time and money and get the kind of performance vou want.

Why call on Mallory ? There are a lot of reasons . . . good ones. Our expericnce
in this field is backed by an unmatched fund of engineering knowledge that
started over 20 vears ago when we produced the first commercial Vibrator.
Our experience includes supplying more Vibrators for original equipment
than all other makes combined.

That’s not all. If vou wish, we are equipped to desien and manufacture
) k [opg g

complete power supply units...to your exact requirements . . . to meet

your production schedules.

To save engineering time and reduce production costs, write us todav. It is
: I ’ )
the best way to stop troubles hefore thev start.

Expect more . . . Get more from MA“.ORY

Parts Distributors in all major cities stock Mallory standard components for your convenience.

ALLORY

P. R. MALLORY & €O., inc., INDIANAPOLIS 6, INDIANA

Serving Industry with These Products:
Electromechanical—Resistors e Switches o Television Tuners e Vibrators
Electrochemical —Capaciters e Rectifiers ® Mercury Batteries

Metaliurgical—Contacts ® Special Metals and Ceramics ¢ Welding Materials
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W. W. MacDONALD, Editor

» TWO SPRINGS ... This report
is written in California, where
spring came early, with San Fran-
cisco singularly free of fog and
Los Angeles temperatures well up
in the eighties. By the time it goes
to press we will be back in New
York, and thus will see two
springs for the price of on