' 4

COMMUNICATIONS , ON 2660 MC

»



www.americanradiohistory.com

5 7 Artepied s e brreramat
wanufoeiurer of quality tragaboeners

b the camuanicaYions iphusteg.

e

e

VNS Durane THe WAR

; Thye largest manufattorerof
comtunicatings tragsformers iy he wseld.

N $till leating e feld in high

quality trapstormers for broadeast appli-
catiows, specially fields and volume users.

| g
150 VARle( STREET . NEW YORK 13, N. Y.

[X!ORT DIVISION: 13 EAST 40th STREET, NEW YORK 16, N.Y., CABLES: “ARLAB"

x R Al deo B S



www.americanradiohistory.com

-

electronics =

JANUARY . 1946

RAILROAD RADIO ..................... 00 00 0g 0GB000a000 L tieve... Cover
Three dipoles fed by a stub-supported coanial line provide a power gain of eight

RADAR COUNTERMEASURES.............. 5000006008 50600060 5000000000 e 0000060000004 92
Equipment for detecting and jamming enemy radars

RADAR ON 50 CENTIMETERS, by Harold A. Zahl and John W. Marchetti ...... 0000000 000008000800 000a300 98
First of two articles describing the TPS-3, a 600-mc unit of significant design

VEHICULAR-MOUNTED MINE DETECTOR, by H. G. Doll, M. Lebourg, G. K. Miller. ...... 0GB 0000000800000 105
Detection of a mine automatically sets the brakes of a jeep travelling at 8 mph

THE MPG-1 RADAR, H. A. Straus, L. J. Rueger, C. A. Wert, S. J. Reisman, M. Taylor, R. J. Davis, and

Jo H. Taylor ... D 8600000080 . 110

Transmitting, r-f, receiver and antenna-positioning system details

2,660-MC TRAIN COMMUNICATION SYSTEM, by E. A. Dahl ...... 00060506000006000060000000000080 ceee.. 118
Details of microwave f-m system to be installed on Rock Island Railroad

CAPACITOR-CHARGING RECTIFIER, by H. J. Bichsel. ................. 500 00 BoBoc 5000000800000 506680000 123
Experimental determination of design criteria for fastest charging of large capacitor bank

CAVITY MAGNETRONS .................0.0u0n. L . 126
Microwave pulse generators capable of producing four million watts peak power at 3000 me

SUPERSONIC FLAW DETECTOR, by Ralph B. De Lano........ 50060000 0050000088 600 DaanaB0680860088 ceen. 132
Industrial device permits nondestructive locating of minute flaws in castings and other solid objects

MINIMUM ATTENUATION IN AIR-CORE WAVEGUIDES, by Edwin N. Phillips............... 500600 00000000 . 137
Tabulation of design equations and graphical procedure for quickly finding optimum conditions

PICKUP WITH LOW MECHANICAL IMPEDANCE, by Henry P. Kalmus ................................ 140
Light stifi moving element, which requires small tracking weight, amplitude modulates an oscillator

PULSE RESPONSE OF DIODE YOLTMETERS, by Allan Easton ...... e e ittt et i a et een, 146
Corrections necessary for peak-reading voltmeter used to measure pulse amplitude

ELECTRONIC A-C VOLTAGE REGULATOR, by L. Dale Harris ........................ 500000060000 003000 150
Vacuum-tube circuit absorbs fluctuations in line voltage, permitting calibration of ‘a-c instruments

BRIDGING AMPLIFIER FOR F-M MONITORING, by George E. Beggs, Jr.........ououunnunonnennn .. 152
Push-pull all-triode amplifier with good transient and frequency response characteristics

BETATRON PULSING SYSTEM, by I. Paul and T. J. Wang ... e cee... 156
Circuit employs thyratron and ignitron to give 1,000-ampere pulse as capacitor discharges through orbit-shift coils

IMPEDANCE-ADMITTANCE CONVERSION CHART, by Robert C. Paine .............. 500060060 8000000 oo 162
A short cut for speeding computation of value of impedances in parallel

CROSSTALK ........................ 91 ELECTRON ART ..................... 222 NEW BOOKS ...........cocvvevunn.... 344

INDUSTRIAL CONTROL ............. 164 NEWS OF THE INDUSTRY ........... 258 BACKTALK ...............0c.cuvn.. 356

TUBES AT WORK ................... 200 NEW PRODUCTS .................... 300 INDEX TO ADVERTISERS . ., .. —1Y

H HENNEY, Edifor; DONALD G. FINK, Executive Editor; W. W. MacDonald, Managing Editor; John Markus, Vin Zeluff, Associate
Editors; Frank Rockett, A. A. McKenzie, Assistant Editars; J. A. Myers, Chicago Editor; Frank Haylock, Los Angeles Editor; Gladys T. Mont-
gomery, Washington Editor; Jeanne M. Heron, Make-up Editor; Jeanne E.” Grolimund, Fditorial Assistant; Harry Phillips, Art Director;

Eleanore Luke, Art Assistant

H. W. MATEER, Publisher; J. E. Blackburn, Jr., Director of Circulation, Electronics; Wallace B. Biood, Manager

D. H. Miller, H. R. Denmead, Jr., New York; Ralph H. Flynn, H. D. Randall, Jr., New England; F. P. Coyle, R. E. Miller, Philadelphia;
C. D. Wardner, A. F. Tischer, Chicago; E. J, Smith, Cleveland

.1_:_—‘_-'“'___

Contents Copyright, 1946, by McGraw-Hill Publishing Company, Inc. All Rights Reserved

McGRAW-HILL PUBLISHING COMPANY, INCORPORATED
JAMES H, McGRAW, Founder and Honorary Chairman

PUBLICATION OFFICE 99-129 North Broadway, Albany I, N. Y., U. S. A,
EDITORIAL AND EXECUTIVE OFFICES 330 West 42nd St., New York 18, N. Y., U. S, A,

James H. McGraw, Jr., President: Curtis W. McGraw, Senior Vice-President and Treasurer: Howard Ehrlich, Vice-Prqsident_(for busiqess operations); Willard Chevalier,
Vice-President (for editorial operations); Joseph A, Gerardi, Secretary: and J. E. Blackburn, Jr., Vice-President (for circulation operations),

ELECTRONICS, January, 1946, Vol. 19; Na, 1. Published monthly, price 50c a copy. Directory Issue $1.00. Allow at least 10 days for change of address. All com-
munications about subscriptions should be addressed to the Director of Circulation, 330 W. 42nd St., New York I8, N. Y,

Subscription rates—uUnited States and pessessions, Mexico, Central and South erigan countries, $5.00 a year, $8.00 for two years, $10 for three years. Canada
(Canadian funds accepted) $5.50 a year, $9.00 for two years, $1{.00 for three . AW, other countries $7.00 for one year, $14.00 for three years. FPlease indicate
position and company connection on all subscription orders. Entered as Second Class matter August 29, 1936, at Post Office, Albany, New York, under the Act of
March 3, 1879. BRANCH OFFICES: 520 North Michigan Avenue, Chicago i!, ll.: 68 Post Street, San Francisco 4; Aldwych House, Aldwych, London, W.C. 2; Wash-
ington, D, C, 4; Philadelphia 2; Cleveland 15; Detroit 26; St. Louis 8; Boston i6; Atlanta 3, Ga.; 821 So. Hope St., Les Angeles 14; 38-9 Oliver Building, Pittsburgh 22.

www americanradiohistorv. com


www.americanradiohistory.com

THE CLINIC
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' For every evil For radio noise, the remedy is Filterizing by Tobe . . . a complete service
Y under the sun,
There is a remedy that enables you to guarantee that your electrical products will not
or there is none,
Old Eng. Prow.

interfere with radio reception. Filterizing by Tobe covers these three
important aspects of every radio noise problem:

R.F. Circuit Desiga — Engineers with many years experience, thoroly versed in measurement
techniques, and usiag the latest instruments, determine the radio noise output and r-f character-
istics of your prodact and specify the correct circuit elements to stop radio inserference over the

desired frequency range.

Electrical Design — The filterizing circuit is checked for effect upon performance of the apparatus being " ==
——— |
Filterized and all components are selected so that normal performance is obtained after Filterizing;

voltage drop, temperature fise, phase relationships — all are held within required limits.

Mechanical Design — The arrangement of circuit elements is co-ordinated with existing space limitations
—— e

50 that radio noise is quelled without need for extensive re-design of the apparatus.

These three design factors, embodied in every Tobe Filterette, are based on exact, scientific knowledge
and, when applied by Tobe engincers, enable you to guarantee radio silence for your electrical apparatus.
This guarantee, shown by the FILTERIZED label, helps build sales for your product. Ask us for details,

TOBE DEUTSCHMANN CORPORATION  CANTON, MASSACKUSETTS

ORIGINATORS OF FILTERETTES o ¢ o THE -ACCEPTED CURE FOR RADIO NOISE
2 January 1946 — ELECTRONICS
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®Many brilliant projects have been started with a K & E Slide Rule and the back

of an old envelope. But between a new conception and its practical execution
of the vital links are always the engineer and the draftsman. For through their
techniques they construct the project on paper with unmistakable clarity and
precision. In this their drafting instruments and equipment become part of their
own hand and brain, and their partners in creating.

For 78 years Keuffel & Esser Co. Slide Rules, drafting equipment and materials
have been partners in creating the greatness of America, in making possible
our nationwide railway system, giant airports, fine radios for nearly every home
... S0 universally is K & E equipment used, it is self-evident that every engineering
project of any magnitude has been completed with the help of K & E. Could you
wish any surer guidance than this in the selection of your own “engineering
pariners’?

In slide rules especially, you will ind K & E precision invaluable. For it not

only brings you a slide rule that is a joy to

® [ use, but it adds to your confidence in making

pa rtn e rs I n c re a il n g every calculation. You will find Don Herold's
booklet, "How To Choose A Slide Rule”,

amusing and very helpful. Write on your

letterhead to Keuffel & Esser Co., Hoboken, N. J.

...the greatesf
airports

Drafting, Reproduction,
Surveying Equipment
and Materials,

Slide Rules,

Measuring Tapes.

«+.the world’s
safest trains

W B e

‘«' pEc i 2 ! - 1 - a o 5
&  KEUFFEL & ESSER CO.
A= 3 i s:_ww.‘, EST, 1867
i A e S O NEW YORK . HOBOKEN, N. J.
CHICAGO « ST. LOUIS » DETROIT « SAN FRANCISCO
% LOS ANGELES « MONTREAL
ELECTRONICS — January 1946 3
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Allis-Chalmers Electronic

NEW KIND OF

g~ Compare Engineering: A-C’s years of industrial elec-
tronic experience give you superior operating features.

CONVENIENCE, economy, low cost — the magic of induc-
tion heating at its finest — that’s what Allis-Chalmers new
Electronic Heater now offers you!

EWF~ Completely Automatic: Pre-set timer controls heat se-
quence from 2/10 seconds to 2 minutes — so that even unskilled
operators can harden and braze metal parts in volume — uni-
formly — at simple touch of starter button. All controls are
located on one panel for easy change in applications. Job
settings are protected from tampering by door and Tock.

W~ High Efficiency: 3-phase rectifying system guarantees
maximum power from Electronic Heater, prevents unbalanced
load on power lines. All tubes carry manufacturer’s guarantee
(minimum: 1000 hours), often have useful life in excess of
5000 hours. New coupling system keeps losses low, permits
adaptation to most applications without use of radio frequency
tranformers.

@F~Safety Features: Operator and equipment are fully pro-
tected by heavy-duty control, fuses, high water-temperature
relay, interlocking switches on door, choke coil, water filters
and pressure switches.

Maybe your manufacturing operation can be performed bet-
ter, faster, cheaper with this great new production tool. Write
for further information, or send samples for free laboratory test.
No obligation. ALLIS-CHALMERS, ELECTRONIC DEVICES SECTION,

" MILWAUKEE 1, WISCONSIN. A 1914

-

e Allis®

January 1946 — ELECTRONICS
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MEIAL

Heater Now Offers You A

MAGIC

P&~ Compare Results: High frequencies, accurate control
of A-C’s new unit give you finer products at lower costs.

INCREASES PRODUCTION

Joining patts by brazing is ideal for induction heating —
an application of this new magic process which can slash
product costs by doubling and redoubling production rates!
Here’s how A-C's Electronic Heater solved the problems
of one lubricator manufacturer who formed sub-assemblies
by torch-brazing. His rejects were high, his production was
slow (15-20 units per hour), and slow heat affected cad-
mium plating on parts so that it peeled off in a short time.
A-Cs Electronic Heater was able to step production up to
200 units ﬂPer hour! Rejects became negligible, and plating
was not affected. Maybe Allis-Chalmers Electronic Heater can
show you the same spectacular results!

ELECTRONICS — January 1946

'S WISCONSIN

MORE EFFICIENT HARDENING

Allis-Chalmers Electronic Heater gives you surface hardening
to controlled depths — faster, cleaner, without heat, fumes,
space-waste of conventional methods. Tendency of high-
frequency currents (400,000 cycles and up) is to hug surface
of conductor. Result: thin, hardened surface with healthy,
ductile core — as shown above, left, in unretouched micro-
photograph section of 34 inch bar of SAE 1045 steel —
hardened by Electronic Heater. Compare this with micro-
photograph section of 3/ inch SAE 1045 steel bar hardened
by conventional methods — above, right! Here, uncontrolled
hardening has penetrated deep into the core, making the
bar brittle and weak.

MILWAUKEE
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Try—ﬂlen compare, a,,dg you-ﬁ'-" e that this

g BT

professional receiver is an outstanding value- It is

Frequency

31—.54 built by craftsmen who specialize in communieation

Megacycles equipment. The HQ-729-X has endless improvements :
| which are fully described in an eight-page backlet .. ;
! Write today for complete technical informaticn.
. 3 ‘-»p"
X oF @ )

:\ 04(’ m&m m&m [!I[I] D] D
! i
BT, THE HAMMARLUND MFG. CO., INC., 460 W. 34T ST., NEW YORK 1, N.Y. }
CTRT ey MANUFACTURERS OF PRECISION COMMUNICATIONS EQUIPMENT i
6 January 1946 — ELECTRONICS
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jél.d (s l%e juée you Aaue » TYPE 3D23
éeen deeét’ﬁg lo indfa// n your | |

LEWIS ELECTRONICS

. Mode in U.SA.
/ood fwar frandmtﬂem

A remarkable new TETRODE for fixed |

_ or mobile operation (e
Filament Voltage . . . . . 6.3 AC.or DC Volts
Filament Current . . . . . . . . Fo Amperes
Amplification Faccor . . . . . . . . . . 65
Mutual Conductance . . . . .. . . 2750
Plate Dissipation . . . . . 35 Warts
Medium 4 Pin Ceramic Base
Maximum Power Output . . . . . 130 Watts .
Approx. Driving Power . . . . . . . 4.5 Watts Lewis at Los Gatos
. Manufacturers of all types of
Inter-Electrode Capacities transmitting tubes — from 35
Input to Plate 2 MMFD Watt West Coast type triodes
: DA . F to 35 kilowatt externalanode,
Input, 6.5 MMFD . . . . . Output, 1.8 MMFD MBlgisgcid tobes. A new
Licensed under R.C. A. Patents ;ne{!llb“ of the Aireon
Catalog Sheet and Tubes Now Ready for 1.5

Distribution

LEWiS E|€C'|‘I'OI‘I iCS, Los Gatos, Calif.

SUBSIDIARY OF Ail‘-eon MANUFACTURING CORPORATION

'8 Janvary 1946 — ELECTRONICS
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of Tomorrow, TODAY |

The Aireon Cinaudagraph Speaker is a iﬂroduét
of deft engineering, vast experience, daily pro-
found research and proven performance. It has
an international reputation for tone, stamina
and perfection. The plus features that you get
in Aireon Cinaudagraph Speakers are inherent
—born of the highest standards of inspection
and use of the finest
materials. You’ll need
these extra—these plus
factors to help you do
the better job you
now require.

ALNICO §

Cinnudagrnph Speakers, Ine.

Subsidiary of Aireeon Manufacturing Corporation
3211 SOUTH MICHIGAN AVENUE, CHICAGO

All P. M. Models of Aireon
Cinaudagraph Speakers use
Alnico 5, the ;miracle metal
that gives you 4 times the per-
formance without size or
weight increase. No set-up is
complete without at least one
—write for information, today.

ELECTRONICS — Jonuary 1946
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resilient...lic

htweight

ay be your a/nswr fo
rofitable products

ulcanized [Fibre adds ito the
iency/of structuraf;arts inair¢raft—
this/strong, durable materia?l gives your prod-
ucts and equipsent longer Rerformance \ . at
eater economy.

f?T he unusuaf strength of Natlonal Vulcamzed
/ Fibre, combjned with its other remark’able
properties, makes it a nat‘ural” for coum\less
applications in every mdqstry Resilient and
light in wéight (about half that of aluminum),
it has outsfanding tensile and impact strength.. ..
excellent/ machinability and forming qualities
..is hiqzx in dielectric stréngth .is extrem y

NATIONAI. VUI.GANIZE

WILMINGTON, DELAWARE

IONAL VULCANIZED \FIBR

rma-
trained technical
tional Vulcaniz

eously in your\
plant equipmient and in your prgducts. \

profitable éossibilities in your prodl\1§s{\ and

OFFICES IN PRINCIPAL CITIES
January 1946 — ELECTRONICS
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It's a well known fac: that metal bolts and screws stretch, under constant
service and temperature changes. If they didn’t, lock washers, lock nuts

and lock fastenings of any kind would be unnecessary.

Diamond G Spring Lock Washers ... . scientifically designed with CON-
TROLLED TENSION . . . assure unfailing spring tension PLUS thrust washer
action. They permit full tightening of bolts and screws, and lock themselves

against vibration, shock and excessive wear.

Specify Diamond G's today! Samples on request. Write for illustrated folder

including new ASA and SAE specifications on Spring Lock Washers. Prompt OTHER DIAMOND G PRODUCTS: Flat Wash-

delivery assured on all orders. ers, Stampings, Springs, Snap and Retainer
Rings, and Hose Clamps.

GEORGE K.GARRETT CO., INC. / o N\
1114 MORRIS BLDG.. 1421 CHESTNUT ST, PHILADELPHIAR 2, PA. ‘ ;
MANUFACTURERS OF NN/

DIAMOND < PRODUCTS

ELECTRONICS — January 1946 1

wWWWwW americanradiohistorv.com


www.americanradiohistory.com

onstant Voltage

. « . is always available to equipment protected by a
SOLA CONSTANT VOLTAGE TRANSFORMER

Are you looking for new ways to—

1. Increase the efficiency of your
product?

2. Lower its cost to the user?
3. Reduce maintenance expense?

Much of this can be accomplished
with a SoLa Constant Voltage Trans-
former built into your product. Now,
more than ever before, electrical
equipment needs line-voltage pro-
tection.

Stable voltage, direct from supply
lines, is not available to the users of
your equipment. Voltage may vary
as much as 15-20% from the rating
on your label. Your equipment will
be blamed for the inefficient opera-

tion that results.

Build a Sora Constant Voltage
Transformer into your equipment
and operating voltages will always be
within = 1% of rated requirements

regardless of line fluctuation as great
as 30%.

There is a wide range of sizes and
capacities in SoLa Constant Voltage
Transformers which can be built spe-
cifically for your product. The sav-
ings you can make through the elimi-
nation of other components and an-
ticipated service calls, plus greater
operating efficiency and satisfaction
to your users, merit your considera-
tion of SoLa Constant Voltage Trans-
formers as a component in your
equipment design.

Sora Constant Voltage Transfor-
mers are fully automatic with no
tubes, or moving parts. They require
no supervision or manual adjust-
ments.

There’s a new Sora handbook
that describes fully the theory, oper-
ation and use of Sora Constant
Voltage Transformers. Write for
your copy.

Ask for Bulletin DCV-102

) constawet.ﬁmmrs

Transformers for : Constant Voltage » Cold Cathode Lighting + Mercury Lamps « SeriesLighting « Fluorescent Lighting + X-Ray Equipment « Luminous Tube Signs
Oil Burner Ignition « Rodio + Power » Controls » Signal Systems - etc. SOLA ELECTRIC COMPANY, 2525 Clybourn Avenue, Chicago 14, Illlinels

12 January 1946 — ELECTRONICS
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makis EXTREMELY
SATISFACTORY
HERMETIC SEAL"

AONS .  fones o
Are you seeking a hermetic seal for transformer termi-
nals? Do you want a low loss, high frequency insulating
material that will bond to metal and give positive as-
surance against oil leakage and the damaging effects
of moisture?

Then read the United Transformer Corporation
report made after tests of MOLDED MYCALEX in con-
junction with Monel Metal in this application. The
results speak for themselves.

For 25 years MYCALEX has been known to engi-
neers the world over as the ““most nearly perfect
high frequency low loss insulation.” Now, in highly
perfected form, MYCALEX offers new opportuni-
ties for product improvement.
Specify MYCALEX where low loss factor and

high dielectric strength are required. Our engineers
are at your service.

THE INSULATYOR

TRADE MARK REG. U 5. PAT. OFF

MYCALEX CORPORATION OF AMERICA

“Owners of ‘"MYCALEX’ Patents”

Plant and General Offices, CLIFTON, N. J.

ELECTRONICS — Januvary 1946
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These District
Engineering Offices
To Serve You

ATLANTA
BALTIMORE BOSTON
BUFFALO
CHICAGO CINCINNATI
CLEVELAND
DALLAS DENVER
DETROIT HARTFORD
INDIANAPOLIS
LOS ANGELES
MINNEAPOLIS
MONTREAL NEW YORK
PITTSBURGH ST. LOUIS
SAN FRANCISCO
SEATTLE SYRACUSE
TORONTO

" TYPE 135CXX Actval Size

Much Smaller — Much Lower in Cost
Fully Dependable for Heavy Duty Service

RATING —1 HP polyphase, % HP single phase, to 600 volts AC,

FEATURES—Small Size—5%" x 4" x 17%".
Mechanically Interlocked.
Solid Frame—no laminations.

Simple Maintenance—all parts removable from front; all fixed contacts
alike, all moving contacts alike.

Cost—appreciably lower than conventional units.

APPLICATIONS — Heavy duty reversing and jogging service such as hoists,
door operators, and machine tool auxiliaries.

STRUTHERS-DUNN

5,312 RELAY TYPES  _

January 1946 — ELECTRONICS
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On an 18 mile
circumerence

Speaker

IRECT as an arrow to the target—

that’s the way your voice can reach
any point in a vast area with the G-E
Super-Aire Speaker. The G-E Super-
Aire Speaker is a complete public ad-
dress system in an unusually compact
and economical form.

Ruggedly designed for hard field
usage, in any climate or weather, it can
be employed in the tough day-by-day
jobs of freight yard traffic control,
harbor control, giant dam construc-
tion projects and a host of similar
widespread operations. Even the pre-

cision voice element can “‘take it”
without fracturing under the assault of
terrific shock or vibration.

Where no power supply is available,
a small gas engine can take over the
work of operating the compressor and
furnishing power for the amplifier.
Mobility is just one among the many
advantages of the Super-Aire Speaker
that makes it the perfect unit for the job.

The G-E Super-Aire Speaker is
modern—and today it is available
“must” equipment on large projects.
Write for complete information to:—

Electronics Department, Specialty Di-
vision, General Electric Company, Syra-
cuse, N. Y. See your G-E distributor for
Universal Radio Parts, P. A. Systems,
Crystals, Receiving, Industrial and
Transmitting Tubes, Laboratory and
Service Test Equipment.

®

EVERYTHING IN
RADIO - TELEVISION « ELECTRONICS

GENERAL @ ELECTRIC

ELECTRONICS — January 1946
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CONTROL ROOM

Big-Station Studio Control Flexibility
for Every FM and AM Station

HEADPHORNES ANNOUNCE TALK-BACK

MICROPHONE

LOUDSPEAKER  TRANSCRIPTION MACHINES

“ON-AR" LIGHT

2 OUTGOING CIRCUITS
TO “ST," LINES, OR
TRANSMITTER

The new G-Etwo-studio Consolette is ‘@ compact,
flexible and economical speech input equipment
designed to meet the needs of every station,
FM or AM.

A Partial List of the Features that make the G-E
Consolette an Important Part of Every Station,
FM or AM:

® Contains all amplifiers-and controls for complete
operation of 2 studios, announce booth, turn-
tables, and remote lines.

@ Input connections for 8 studio microphones, 2 an-
nounce microphones, talkback microphone, 8 re-
mote lines (including network), 2 transcription
turntables, and 4 special cve input circuits.

@ Output connections for 2 outgoing lines, 4 loud-
speakers, 4 sets of “on-air” and “rehearsal”
lights, and headphones.

® 4 pre-amplifiers provide simultaneous operation
of 4 microphones.

@ 2 program amplifiers provide extreme fiexibility
in operation and reliability of service. Each am-
plifier has ifidividual gain control ond power
supply.

@ Monitor amplifier. with individual power supply is
also used for talk-back circuit with ‘‘over-ride’
feature. All “interlocking” is built in.

@ Simultaneous facilities for broadcasting and re-
hearsing.

@ Electrical performance to meet FM requirements.
At normal output level distortion is lesssthan
1% rms, 50 307500 cycles. Response is within
2 db, 30 to 15,000 cycles: Noise level is'65 db
below program‘level.

@ Two-tone;. blue-gray cabin nly \0'/: inches

Lhigh, providing complete .Visi over itop 5 of:

+ consolette.

HE General Electric Consolette provides com-

plete studio control facilities—monitoring,
cueing, simultaneous broadcasting and rehears-
ing, and over-ride talk-back that operates without
need for order wires—all at a price any station
can afford, FM or AM.

Here is an outstanding control unit that con-
tains all the amplifiers and controls needed for
complete operation of one studio, two studios, or
two studios and an announcer’s booth—including
ten microphone inputs. Two program amplifiers
permit instantaneous switching of the program

from one amplifier to the other.

A new improved push-button system and sim-
plified switching gives the G-E Consolette excep-
tional flexibility and new freedom from operating
errors. Careful arrangement of controls and a
correctly sloped panel combine full visibility with
operating ease unmatched by ordinary consolettes.
A hinged top and a hinged-type chassis mounting

provide complete accessibility.

Ask your ncarest G-E office for a copy of the
new brochure that gives complete data on the new
G-E Consolette, or write: Electronics Department,

General Electric Company, Schenectady 5, New York.

FOR EARLIEST POSSIBLE DELIVERY CF YOUR BROADCAST EQUIPMENT,
PLACE YOUR ORDER NOW.

Use G-E Electronic Tubes in your station for maximum
_ deredability and finer performance.

,egwﬂpwzsr/ﬂé
FM - TELEVISION + AM

wWwWW-americanradiohistorv. com
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of Type GL-813 beam power
TRANSMITIING TUBE

Low driving power requirements —as little
as 0.5 watt (Class C telegraphy)

Nevtralization unneces‘sar’y when used in
adequately shielded circuits '

260 wafts of plate power output, Class C
typical operation

30 megacycles maximum frequency at full
ratings; up to 60 at reduced ratings

/HERE is first-class G-E tube
value—an economically priced
beam power amplifier that delivers
substantial plate output with very
little driving power, and requires
no neutralization in circuits which
employ proper shielding.

Type GL-813 is an excellent high-
power frequency multiplier, also an
ideal power amplifier for the final
stage of transmitters where quick
band change without neutralizing
adjustments is desirable.

Beam power design, and compact
over-all tube dimensions making

GENERAL

Type GL-813

for short internal leads—these fea-
tures contribute to high power sen-
sitivity and exceptional efficiency of
operation.

Type GL-813 is but one of a wide
range of popular transmitting tubes
bearing the G-E monogram, and
conveniently and guickly available
from tube stocks in all parts of the
country. Phone your G-E office or
distributor. He can serve your tube
needs promptly, and will be glad
to discuss your requirements.

Electronics Department,
General Electric Company,
Schenectady 5, N. Y.

ELECTRIC

TRANSMITTING, RECEIVING, INDUSTRIAL, SPECIAL PURPOSE TUBES *

18
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Characteristics of Type GL-813

No. of electrodes. .. ...................... 4
Filament voltage. .. .................... 10v
Filamentcurrent. .. .................. 5 amp
Max. plate voltage. ........... . 2,000 v
Max. plate current . . ............... 0.18 amp
Max. plate input., .. ...o.oviii.. 360 w
Max. plate dissipation. . . .. Sonaodbodon 100 w

VACUUM SWITCHES AND CAPACITORS

January 1946 — ELECTRONICS
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1% times
actual size =

A certain auto radio had need of two controls and a
switch but only had room on the panel for one unit.
CTS solved that problem by devising the G-CIS7-45
featured here, a concentric shaft tandem tone con-
tro! switeh, volume control and on-off switch.

The tone control switch and volume control are
operated from concentric shafts and the on-off switch
is closed at the beginning of volume control rotation
on the rear section. The tone control can be supplied
with two, three or four positions.

The CTS reputation for dependability was acquired—
and has been retained—because of their genius for solv-
ing difficult problems, and then delivering shipments

. 2 . g . it » &
which are uniform in quality and available for use at the g A
time they are promised. "‘g

»

£/7A

&0

Bring your variableresistor problemsto the CTSspecialists.

REPRESENTATIVES IN SOUTH AMERICA IN ENGLAND

Y 3
R. W. Farris Co. Jose Luis Pontet Chicago Telephone Supply Co. _':E"’ 2
406 West Thirty-fourth Street Cord St. John's Woods 1 4 ~
Kansas City 2, Missouri Buenosmjkior:sa k‘rgzminu 103 Grove End Gardens L "= A
Phone: Logan 7495 South Almerica London, N, W. 8, England .|‘i _eg.-‘] ‘l
Frank A, Emmet Co. - > ¥
2837 West Pico Boulevard Mosculing 2624 P e -y ~
Los Angeles 6, California Montevideo, Uruguay SEMB L S
Phane: Rochester 9111 South America C. C. Meredith & Co.
George A. Coleman Avdo. Conselheiro Rodrigues Streetsville, ?"""i°
420 Market Street Alves 1057
Saon Francisco 11, Calif. Villa Mariana -3
Sao Poulo, Brozil ¥
BRANCH OFFICES Southydmesico
S. J. Hutchinson, JIr Walter Th. Kammann Willson
401 North Brood Street Apartado 1891
Philadelphio 8, Pennsylvania Noste 6 No. 17
Phone: Walnut 5389 Caracos, Venezuelo

South America

VARIABLE RESISTORS AND ASSOCIATED SWITCHE
¢ S ELKHART » INDIANA

Meneefacticres of Lewckely Electro- Mecharcal mern@ SForce 75396

ELECTRONICS — January 1946 19
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| TTER RECORDING D\~

T

JUST by the simple expedient of putting a ruler to a recording
disc, you can, in one sense, “measure’ recording quality.

The disc must reflect a true image. Any imperfection in the
reflection means that you can expect corresponding imperfection
in recording characteristics. That’s just A-B-C.

But a better recording disc must possess many other in-built
qualities in addition to a flat, smooth, mirror-like surface:

For recording, it must have (a) split-hair accuracy in thick-
ness of coating (b) easy cutting characteristics (¢) positive thread-
throw with no annoying static and (d) these qualities must not
change — regardless of the age of the disc.

For playback, it must have (a) brilliant high frequency response
(b) no audible background scratch, even after many playings
(c) no increase in surface noise from the time of recording to
playback or processing.

— And finally, these qualities must last as long as the recording

is needed. There must be no deterioration with the years.

3* *

You cannot discover these qualities in a recording disc, by any
yardstick we know of — except one:

Just look for the name Audiodisc — because it assures you all®
the qualities named above — a combination you will not find
in any other recording disc.

Andiodiscs are manufactured by a patented, precision-machine
process which is wniguely theirs, and the Audiodisc recording
lacquer is produced from a formula developed by our research
engineers. Thus, Ardiodisc quality is.consistently dependable. It is
fullycontrolled—straight through from rawmaterials to finished disc.

There is an Awndiodisc designed and priced for every recording
need. Na matter what the purpose, the name Audiodisc is, and
will remain, the measure of a better recording disc.

AUDIO DEV'CES, INC.,u44 Madison Avenue, New York 22, N. Y.

Audiodiscs manufactured in U.S.A. under Exclusive License from La Societe Des Vernis Pyroluc — France.

20
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Radio Condenser is mot an as-
sembly plant. From the humblest

mechanical detail to the completed, fully

tested unit, every part of an R/C Variable
Capacitor is designed and produced by
us. Each is engineered for its specific
function. From original laboratory research

to final shipment, each is'given full benefit of a
wealth of specialized Variable Capacitor Know-
How unmatched in the history of the Radio-
Electronic profession.

Only in this way can maximum dependa- RADIO

bility be assured: Only: by such murfmds

A N, g CONDENSER
matched “on thesnose,”

CAMDEN, N. J.
RADIO CONDENSER CO., LTD., TORONTO, CANADA

SUPPLIERS TO SET MANUFACTURERS O*

ELECTRONICS — Jonvory 1946
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He was no weak sister. But that siow, nerve-straining, muscle-cramping drudgery
of hand-driving slotted screws kept him a high-cost, low-output worker. In fact,

Bill and his whole departmeat were low all the time . .. in production, spirits,

and health . ..

«..'til AMERICAN PHILLIPS SCREWS

stopped him from “beating his brains out”

Bill’s boss got to analyzing his costs one day
... found that his screw-driven assembly
cost was the only cost he could cut, and that
there was only one way to do it. So he threw
out his hand-drivers and slotted screws . . .

put in power-drivers and American Phillips

Screws.

Now his assembly costs are down 50%. His
output is at an all-time high, and so is
product-quality. What's more, Bill’s de-
partment has taken new interest in thejjob,
and no longer bogs down from exhaus-
tion toward the end of the shift. All
because American Phillips Screws are:

Chicago 11: 589 E. Illinois Street

1. “Fumble-Proof” . . . screw and 4-winged
bit fit firmly into one straight unit that can’t
drive any way b«t straight. No wobbly
starts, no dropped screws.

2. “Slip-and-Slash-Proof” . . . bit and
screw can’t twist apart till screw is driven
up tight and flush. No spoiled work or
gashed hands.

Now add a third advantage . . . American’s
4-phase quality control that means higher
“perfection-percentage’’ in every shipment
of American Phillips Screws . .. and you
have your top opportunity for cost-control
looking you right in the face! Werite.

AMERICAN SCREW COMPANY, PROVIDENCE 1,RHODE ISLAND
Detroit 2: 502 Stephenson Building

Guaranteed Free from Burrs and Split Heads

WWW. americaniadiohic o com

AM
PHILLIPS Zow
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A Bright Spot in the Television Picture

Now ready at National Union is a group of
new cathode-ray tubes capable of picture re-
production superior to anything television
has yet offered. Here are tubes whose ultra fine
grain screens* catch the most subtle grada-
tions of light and shadow. Pictures are far
more detailed, clearer, more brilliant. When
enlarged by projection, they hold their dis-
tinct, high-definition quality and depth of tone.
Here, too, ion burn, as a major television
problem, is a thing of the past!

National Union enters the “Age of Tele-
vision,” ideally equipped to supply high-grade
C-R Tubes at mass market prices. Here, is a
large modern plant . . . an ultra-efficient pro-

duction line . . . equipment designed for the
most advanced manufacturing techniques . . .
the highest standards of quality control . . .
skilled workers . . . able engineers. All backed
by one of this Industry’s most extensive and
fruitful Electronic Tube Research programs
—assurance that N. U. will contribute its full

share to future C-R Tube progress.

*So fine is the texture of the special florescent
material developed by National Union Research
Laboratories, it is calculated that a 10-inch pic-
ture on the screen of a National Union cathode-
ray tube is reproduced on 10 billion crystals!

ELECTRONICS — January 1946
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¥ o and
Ohe initials “CRL” in
th2 Dicanand stand fer Ceniralab

They are an integral part of the
Centrulab 1ome, and for more than
a quarke- 3f a century have -epre-
semled the utmost in engineering
skill and precision . . . the height of
mancfoctu-ing perfection.

Both ir criginal equipment and in

replacements. he symbol “CRU” is
tha Mark cf Quality.

. . . Mways specify Centralab.

Cera-ric High Valtage Cupucifo}s
: Bulletin 814
h

Ce-am ¢ High Valtaga Capacitors
Bu lefiv B14

— e
=l (52

Division of GLOBE-UNION INC., Milweukee -

___4 j. iy = - Variable Resistors A .
PROBGUCERS OF b‘g Bulletin 697 wbubar Ceramic  Selecter Switches

€cpac tors Bullatin 722
€eramie Timmers Bell=t ns 630
Eulletin 395 atc £86
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FM BRQADCAST
TRANSMITTER

MODEL 250 BCF

88-i08 MEGACYCLES

TEMCO proudly presents this sutstanding achievement in FM engineer-
ing—the result of 10 years of pioneering in custom-built, supedctive

communication equipment.

HIGHLIGHTS OF THE TEMCO 250 BCF

© Normal rated output power 250
watts.
power 375 waltts.

® Continuous monitoring of the car-
rier frequency by o center fre-
quency deviation meter ccllbrufed
directly in cycles. Poig

® An exciter unit — heart of the
transmitter—characterized by tun-
ing simplicity accomplished by em-

ploying only 4 stages to raise the
primary oscillator frequency to the

carrier frequency.

® A new circuit of technically od-

Maximum rated output-

van:ed concept which maintains a
high degree of center frequency
stahilization without introduction
of distortion.

oPeck efficiency and great de-
pendability are obtained by ‘the
use of new miniature V-H-F tubes

.in the exciter.

¢ Improved design in the IPA and
PA stages eliminating tank radia-
tion, feedback, radio frequency
and high voltage potentials from
the tank circuits and transmitter
framea.

*A limited quantity of the TEMCO Model 250 BCF will be available for
January delivery. Orders will be filled in rotation gis received. ACT NOW.

Place your order af once.

NOW ON DISPLAY FOR YDUR INSPECTION.
Phone or wire for an appointment.

RADIO COMMUNICATION _EQUIPMENT
TRANSMITTER EQUIPMENT MFG. CO., INC. .
345 Hudson Street, New York 14, N. Y.

MAVW americanrad
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FEATURES Lo =

/ AUTO RADIOS
1. Bakelite Resinold Ends. Lead wire cannot
pull out, even under hot conditions.

. Non-Inductive.

. Excellent Temperature Coeificient.
. Very high leakage Resistance.
Fine Power-Factor.

. Range from 20 MMFD to .25 MFD.
From 150 volts to 600 volis.

7. Types PAN, P5N for 100% humidity opera.
tion.

8. Types P4, P5 for 85% humidity operation.

o e W

HEARING
AIDS

Samples and price list on requost

PAT.
PEND.

B CARRYING ' ' | =

> , 7 RADIOS

KEEP ON BUTING VIETORY BONDS

26 January 1946 — ELECTRONICS
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High Speed Counting Method . ..

A versatile, efficient instrument for use as a counter, timer, inter-

A New and Better

val controller, radiation counter, and many other applications

The Potter Two-Decade Electronic Counter is especially well suited for counting rates
exceeding 10 cycles a second, a speed generally too fast for conventional counters.
For continuous high speed operation, it will readily replace those mechanical counters
that cannot stand up under such conditions.

Another use for this versatile and efficient instrument is counting and calibration of
cycles in resistance welding operations.

It may also be used as an interval timer by connecting it through a switch to a known
external frequency; readings are observed in terms of the number of cycles of the
known input frequency.

We can install dial switches on this unit to make it predetermining. It then becomes
useful in a number of control applications.

The Potter Two-Decade Electronic Counter operates from a 60 cycle, 105 to 125 volt line,
at speeds up to 1000 cycles a second. Each decade divides by 10, giving a scaling factor
of 100. A telephone-type relay, whose contacts close once for each 100 input cycles, is
connected to output terminals. An electro-magnetic counter may be added to this output
to extend the count to as many places as desired. It uses 11 tubes. Delivery now in

60 days. Additional details will be forwarded prompily.

Other counter products are — RADIATION COUNTERS which resolve rep-
etition rates of well over 2.5 microseconds; PREDETERMINED COUNTERS
using several decades for control of industrial processes requiring a
rapidly repeated cperation to occur after a predetermined number of
counts; COUNTER CHRONOGRAPHS for measuring projectile velocities to
accuracies of one part in 10,000; INTERVAL GENERATORS that generate
a predetermined time interval from 10 microseconds to 10 seconds in
999,999 steps of 10 microseconds.

136-56 ROOSEVELT AVENUE FLUSHING, NEW YORK

www.americanradiohistorv.com
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 ANOTHER IMPORTANT
- FROM MAGUIRE
Q A

FOR FASTER, BETTER AND MORE COMPLETE SERVICE
TO ALL CUSTOMERS

MAGUIRE INDUSTRIES, INC.

ANNOUNCES THE FORMATION OF ITS NEW

ELECTRONIC DISTRIBUTOR

and

INDUSTRIAL SALES DEPARTMENT
THIS NEW DEPARTMENT WILL ASSUME ALL

MERCHANDISING
SALES

and _
CUSTOMER RELATION

DUTIES AND RESPONSIBILITIES ESSENTIAL IN
MARKETING THE COMBINED PRODUCTS OF THE

THORDARSON DIVISION
MEISSNER DIVISION
RADIART CORPORATION

* * *

LI 21
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THESE SUPERIOR PRODUCTS NOW
AVAILABLE FROM A SINGLE SOURCE

TRANSFORMERS

Precision engineered and quality built transformers
for all requirements. ..replacement, communications,

: ORDARS sound amplifier, industrial, experimental and amateur.
- NN g LLIN TRU-FIDELITY AMPLIFIERS

In new, modern designs featuring advanced tone
compensation, conservative ratings, ample ventilation,
low hum level, multiple input channels and maximum
flexibility of controls.

COMPONENTS

Precision-built components including antenna, R. F.
and oscillator coils; standard, plastic and Ferro-cart
transformers; windings, coils, chokes and accessories.

SERVICE INSTRUMENTS

Meissner Analyst—operates by ‘‘signal tracing”’
method, fastest and most reliable —~furnished complete.
Signal Calibrator—a portable self-contained unit.

VIBRATORS

Radiart Correct Replacement Vibrators are individu-

ot : ‘ sim it _ ally engineered to meet exactly the physical as well

: Af - 5 as the electrical requirements of each application.
o a Ial RUST-PROOF AERIALS

. - o’ : I n B A complete line of newly designed aerials to fit all

cars; 3 and 4 section models—cowl, fender and
under hood types. . . all made of finest materials.

SEE FOR YOURSELF!
See the outstanding products of the Electronic Divisions
of Maguire Industries, Inc., at the Winter Meeting of the
I.R. E. atthe Hotel Astor, New York on January 23 to 26.

ELECTRONICS — January 1946 29
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 RECEIVER MANUFACTURERS:

F your television-receiver program has been held up because of
inadequate test and measuring equipment, here’s the answer.
RCA will begin to deliver the instruments shown here in 60 to
90 days. They are not experimental or first post-war models, but
service-tested equipment—developed before the war and perfected
as a result of RCA’s extensive television-research and manufactur-
ing work during the war for the armed forces.

o8l

P

iy,
b

With items 1 through 4, a complete video signal can be produced,
making it possible to measure and adjust accurately the focus, con-
trast, resolution, and scanning linearity of your television receivers,

e ©o'r

B 4

NE

Items 5 through 8 are other instruments we believe you will also
find useful in easing your laboratory and testing problems.

An early indication from you of your test and measuring require-
ments will assure prompt delivery of this hard-to-get equipment.

MONOSCOPE CAMERA

Produces a fixed television signal for
aligning and testing equipment such as
television receivers, transmitters, and
monitors. The signal is produced by
scanning a stationary pattern mounted
permanently inside the monoscope tube.
It is designed for rack mounting for use
with the distribution amplifier and the |
synchronizing generator (items 2 and
4). The filament supply is self-contained,
but a separate regulated plate supply is
required. The 580-C unit (item 3) is
ideal for this purpose.

DISTRIBUTION AMPLIFIER
(TYPE TA-1A)

For use with the synchronizing generator
and monoscope camera. Applications in-
clude: transmission over coaxial lines of
pictures and synchronizing signals to
various locations, feeding signals from
program line to monitors, for isolating
distributed pulses, as a mixer to combine
synchronizing with picture signals to
form the complete video signal. De-
signed for standard rack mounting, the
unit requires a regulated plate supply.

REGULATED POWER SUPPLY (TYPE TG-1A)

(TYPE 580-C) 4 SYNCHRONIZING GENERATOR

For supplying the plate power required Ideal for design and production testing of television
by the monoscope camera and distribu- receivers, and for application work in experimental
tion amplifier. Regulation is better than laboratories engaged in television work. Provides
.25 per cent over the range between 50 ‘“‘synchronizing” pulses of suitable wave shape and
and 400 milliampéres; output voltage is frequency for the production, in conjunction with
adjustable between 250 and 300 volts; camera equipment, of 525-line interlaced television
output ripple is lower than .012 per signals. It keys together the scanning beams of the
cent of the d-c output voltage. This unit camera Iconoscope and the receiver Kinescope to
may also be used for general-purpose form a perfectly synchronized picture. Conforms
work around the laboratory. Designed with proposed FCC Standards of Good Engineering
for standard rack mounting. Practice.

www americanradiohistorv com
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VIDEO SWEEP GENERATOR
(TYPE 711-A)

A quick, accurate, convenient means of
testing and adjusting wide-band video
amplifiers. When this generator is con-
nected to the input of a video amplifier,
and the output of the amplifier is con-
nected to an oscilloscope, a trace is pro-
duced on the screen that accurately shows
the amplifier’s dynamic-frequency char-
acteristic. The lower-output-frequency
limit of this unit is normally set at 100
kc, and the high frequency at 8 mc (but
the latter can be easily adjusted to any
frequency between 2 and 9 mc). The
sweep to high frequency and return is
smoothly accomplished in one cycle of
the powerline frequency.

HIGH-FREQUENCY, WIDE-BAND
SWEEP GENERATOR (TYPE 709-B)

When used in conjunction with an oscil-
loscope, this instrument will help you
save time in accurately aligning the i-f
and r-f stages of wide-band receivers.
Stage-by-stage alignment is practical as
the generator output voltage is contin-
uously variablejbetween .001 and .4 volts
RMS over theentire frequency range. A
calibration marker permits constant
checking of band-width characteristics.

7 U-H-F SIGNAL GENERATOR
(TYPE 710-A)

Provides an r-f signal of a known fre-
quency and amplitude for easily obtain-
ing the data needed to check the per-
formance of high-frequency devices. This
instrument provides smooth and com-
plete attenuation throughout its range,
plus precision frequency control. Output
frequencies from 370 to 560 mc—just
right for citizens’ radio-phone and other
development work within these bands.

LABORATORY-TYPE OSCILLOSCOPE
(TYPE 715-B)

Especially designed to permit close examination of
extremely short, sharp-fronted pulses and other un-
usual wave forms. Produces steady, clear traces even
with random recurrence of signal. Some of its ad-
vantages for modern development work include:
Extended range (flat to 11 megacycles), triggered
sweep (individually triggered by each signal), time-
base marker (one microsecond intervals), input cali-
bration meter (to permit direct determination of
amplitude of any voltage component in signal), and
many other new features.

HERE’'S A QUICK WAY
TO GET DETAILS

Radio Corporation of America

| i
I Test and Measuring Equipment Section l
I g tquip |
| Box T9083B, Camden, N. J. :
| Please send me complete data on the RCA I
I products corresponding to the numbers :
circled:

| |
|1 2 3 4 5 6 7 8 |
| I
= Name __Tidle :
‘ Company - I
| Address |

1
‘ City Zone_—_State i
e e |

RCA TEST AND MEASURING EQUIPMENT

RADIO CORPORATION of AMERICA

ENGINEERING PRODUCTS DIVIS/

WWW-americanradiohistorv-com

ON.CAMDEN.N.J.
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You Can Become A Charter Member
of the Best Informed Audience
in the World . ..

will shape the pattern of his present and future life.

A PROMISE!!

Starting in

April, 1946, McGraw-Hill will publish a thrilling new non-technical general magazine that

will interpret, month by month, the impact of the scientists’ world-shaping as it happens.

MEET A NEW AND DIFFERENT MAGAZINE

The job that SCIENCE ILLUSTRATED has set for
itself has never been done before.

The need for such a magazine has long existed but
the demand was never as pressing . . . the American
public was never as inquisitive minded . . . as science-
hungry . . . as deeply conscious of impending changes

in our social and economic life as it is today.

SCIENCE ILLUSTRATED will cover the broad
fields of science, invention, mechanics and discovery.
It will discuss the new challenges and opportunities
that are coming out of radar, the heady secret of the
atom, and the amazing, world shaking advancements
in communication and transportation.

It will interpret, for the progressive thinking layman
as well as for the business man, the great new tri-
umphs in drugs, medicines, chemicals, metallurgy,
textiles, fabrics, food processes, materials, methods,
procedures — the entire range of scientific achieve-
ment — in terms of their contribution to better living.

SCIENCE ILLUSTRATED will report, interpret,
and project! It will be fast and fascinating reading —

a thrilling new magazine for an exciting new world!
In its pages, month after month, the products, devel-
opments, and horizons of scientific achievement will
come alive in terse, sparkling text and dramatic color-
ful pictures.

The subjects discussed in SCIENCE ILLUSTRATED
will be of vital importance to everyone in every walk
of life, No matter where your interests lie — in the
products and processes of business or in the things
which make for better and more efficient living —
you will read this new magazine with profit, and
with interest.

If you would like to keep abreast
of the world of tomorrow

make your reservation NOW

for the first twelve issues of

sclence

IIIUSTR\I‘FD
=]

\ !l(( ramw III/ /‘nlm cation
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Experience Plus ““Know-How" Will Produce

Sclence

ILLUSTRATED

3]

A McGraw -1l Publication

-

DR. GERALD WENDT

Editorial Director: Editor,
scientist, author, lecturer—
most recently, full time science
consultant for Time-Life . . .
New York World's Fair Di-
rector of Science and Educa-
tion . . . a practical, working
scientist.

HARLEY W. MAGEE

Editor: Newspaper reporter,
staff writer and, at one time,
city editor for Associated
Press in Chicago . . . formerly
managing editor of Popular
Mechanics . . . a writer with
long experience in interpret-
ing science for the lay reader.

DEXTER MASTERS

Editorial Consultant: Editor
of Army Air Forces magazine,
“Radar' . .. formerly staff
memberRadiatron Laboratory
Massachusetts Institute of
Technology . .. formerly mem-
ber of Fortune's Editorial Staff
. . . first editor of Tide.

To bring you this month by month reporting of progress
and achievement McGraw-Hill has assembled the finest
talent available. Working hand in hand with the men
pictured here is a top-flight staff of science writers, artists
and photographers . . . men with long experience in
making science understandable and interesting.

In addition, the editors of SCIENCE ILLUSTRATED

will have at their command the great technical, consult-
ing, research, and world-wide news gathering facilities
of the McGraw-Hill Publishing Company. 196 editors,
writers and technical experts, which staff the McGraw-
Hill publications, will serve as consultants. All of
McGraw-Hill’s publishing experiences and financial re-
sources are behind this thrilling new magazine.

N.B. to Advertisers: What kind of an audience will be available to you in SCIENCE
ILLUSTRATED? Obviously, an alert, intelligent, forward thinking group of people . . .
the sort of people that are a step ahead of the parade in interests, desires and pur-
chasing power. The initial print order will be 500,000 copies. Forms close on February
10th for the April issue. Write to SCIENCE ILLUSTRATED or telephone your nearest

McGraw-Hill office for complete information.

FIRST ISSUE ON THE NEWS-STANDS APRIL, 1946
Price per copy 25 cents. Annval Subscription . . . $3.00 Per Year

Science lllustrated
330 West 42nd Street
New York 18, New York

—starting in April, 1946.

Yes — | want to become a charter member of the best informed audience in the world. Enclosed
is my check {or money order) for $3.00. Please send me the first 12 issues of SCIENCE ILLUSTRATED

WWW.americanradiohistorv.com
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LAPP-DESIGNED, LAPP-BUILT—TO DO A SPECIFIC JOB

This is an antenna base insulator for use on a communi-
cations center transmitter. It is one of several Lapp de-
signs for transmitter and receiver mast bases for military
vehicular radio—on jeeps, halftracks, tanks and other
rolling equipment.

Whether or not this special-purpose gadget has appli-
cation to anything you build or propose to build, there’s
a moral in it for you. In this case, as in hundreds of
others, an original and impractical design was modified
by Lapp engineers—to provide a part that meets all elec-
trical and mechanical requirements, and that Lapp can
build economically and efficiently.

Lapp engineering talent and Lapp production methods
are such that we can say, “If it’s an assembly ¢ un be
made of porcelain or steatite and metal parts, s what

ELECTRCNICS — January 1946

the requirements are and how you think it might be made;
Lapp will tell you how it can best be made—and will
make it.” Our right to that claim has been proved over
and over in military electronic production; it's going to
be a competitive advantage to smart post-war electronic
producers. Lapp Insulator Co., Inc., LeRoy, N. Y.
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HERMETIC§LLY SEALED TUBULAR

He:e is a line of midget size Capacitors that will
fitinto those many inaccessible places encountered
in ELECTRONIC DEVICES, RADIOS and TELE-
VISION SETS.

These are hermetically sealed *“Paper Dielectric”

units—impregnated and filled with oil* or wax—
in tubular containers of brass with a heavy tin dip.

They are particulacly suitable where a high
quality capacitor is required to function under
conditions of excess humidity and where stability
and long life also are vital factors. They are fungus
resistant—excellent units to use in radionic and

Actual size photo) |
(f phota} il

7

electronic equipment for operation in tropical or
similar areas. In certain regions servicing may be
a problem, consequently continuous and reliable
performance is essential,

This line includes capacities from .00025 to .13
Mfd. and voltage ratings 100 to 600 V.D.C. Some-
what higher capacities and voltages can be sup-
plied without increasing the size abnormally. Be-
low is a partial listing of standard types.

Please write or telephone for prints or other

data. We will be happy to serve you.

Class 20—Both Terminals Insulated Class 22 —0One Terminal Grounded
WA X ihpregnated and filled
Cap. Volts Impreg- Diameter Length Cap. Volts Impreg- Diameter Length vnits may be vsedfor opera-
Mids. D. C. nant (inches) {inches) Mfds. D.C. nant {inches) {inches) tion in temperatures up to
150°F (65°C) —the OIL*
.001 100 Wax % % .00025 100 Wax Va V2 Group up to 194°F (90°C).
.006 100 Wax Va 175 .10 100 Wax e 1% Standurd Capacity Toler-
01 100 Wax %4 e 13 100 Wax %4 2% ance °""MZ°“°83’;;§£2,;’Z>
s 15 —except the . .
02 100 iy i e 02 400 oil %4 1% “Mijakon” which is +25%.
03 100 Wax o 1% Closer tolerances moy be
075 100 Wax %4 1 .001 600 Oil Va %6 obtained if required but at
.005 600 Qil Va 1%6 dded
9, 5 added cost.
001 600 Wax 2 Y 009 600 oil Ya 1% !
.002 600 Qil % N .01 600 oil Ve 1% MINERAL OIiL

L

Standard or Special Units to Meet Every Need

FAST Capacitors are produced in many types and sizes
in standard or special designs. We can supply paper
capacitors—oil or wax impregnated —rectangular or tubu-
lar—~in sizes from the smallest to the largest.

“When You Think of Capacitors , ., Think FAST”

JomyERsr& (g

Capacitor Specialists for Over a Quarter-Century
3101 N. Pulaski Road, Chicago 41

Conadion Representatives: Beaupre Engineering Works, Reg'd.
2101 Bennett Avenve, Montreal, for Power Factor Correction
J. R. longstaffe, Ltd., 11 King Street, W., Toronto 1, for Special Applications

34

January 1946 — ELECTRONICS

www americanradiohistorv com


www.americanradiohistory.com

HALLICRAFTERS NEW $600,000 HOME NOW UNDER
CONSTRUCTION.

CLAIM STAKING

Hallicrafters and Very High Frequency

Based on the facts in the case, Hallicrafters can stake out a
very strong claim to leadership in the very high frequency
field. The facts include such things as the Model S-37, FM-
AM receiver for very high frequency work. The Model S-37
operates from 130 to 210 Mc.—the highest frequency range
of any general coverage commercial type recciver.

Hallicrafters further supports its claim to domination in
the high frequency field with the Model $-36A, FM-A M-
CW receiver. The 36A operates from 27.8 to 143 Mc,, covers
both old and new FM bands and is the only commercially
built receiver covering this range.

Further developments in this direction can soon be revealed —

adding further support to Hallicrafters claim to continued supremacy
in the bigh frequency field. ]
D)4

3 :
hﬂl I l t r' afters RAD '0 THE HALLICRAFTERS CO., MANUFACTURERS OF RADIO
' AND ELECTRONIC EQUIPMENT + CHICAGO 16, U. 5. A.
1

K - <ot
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EOPYRIGHT 1945 THE HAMLLICRAFTERS CO.
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QM%W”XFOR All. PROBLEMS OF RECONVERSION

Utilities, manufacturers and maintenance laboratory installations, improved light-
contractors will find, within the broad ing, as well as for all electrical and elec-
WESTON line, instruments specifically
suited to all problems of electrical recon-
whether they involve quick

tronic maintenance needs. Literature, or
engineering cooperation on any instrument
problem, is freely offered Weston
Electrical Instrument Corporation, 618

version . . .
Frelinghuysen Avenue, Newark 5, N. J

repairs, rewiring for heavier loads, reloca-
tion of equipment, new testing stands or

(MODEL 697) VOLT-OHM-MILLIAM.

METER
. combines a selection of AC and

DC voltage, direct current, and re-

(MODEL 785) INDUSTRIAL CIRCUIT TESTER (MODEL 796) INSULATION TESTER . . °
.. . the most versatile portable tester for a direct-reading self-contained resis-
tanca tester that eliminates hand

\ laboratories, and plant maintenance,
§ where an ultra-sensitive instrument is re- cranking. Tests up to 200 megohms at
quired. Provides 27 AC and DC voltage.  test potential of 350 to 500 volts dc., sistance ranges in a pocket-size
AC and DC current, and resistance ranges. current at terminals only a few micro- meter. Ideal for maintenance testing
{dc sensitivity 20,000 ohms per volt.) ampercs. Ranges 0-20-200 megohms,  and inspection needs.
full scale . . . 0-.5.5 center scale.

PANEL AND SWITCHBOARD IN- (MODEL 430) AC AND DC TEST IN-
STRUMENTS . . . available for all STRUMENTS . . . combine depend-
ments on insulated or non-insulated AC and DC requirements, in alf ability, ruggedness, compactness
conductors. The clamping jaws are types, sizes and ranges. The com- and scale readability. Equipped with
simply clamped around the con- plete line is fully described in the hand calibrated, mirror scales.
WESTON Panel Instrument bulletin. Avadilable for AC and DC require-

ments, and as DC and single-phase

ductor, and readings taken. Circuits
are never disturbed. A rea! time Send for your copy.
AC Wattmeters,

saver in electrical maintenance.

¥

|

\ {MODEL 633) AC CLAMP AMMETER
\ ... for quick, easy current measure-

(MODEL 703) SIGHT METER
. . . direct-reading, pocket size
meter calibrated to measure
light values in foot-candles,
or by seeing tasks. Equipped
with the WESTON VISCOR*
filter, it measures all light

values direct, without correc- .
tion factors. &

ALBANY * ATLANTA * BOSTON * BUFFALO * CHICAGO * CINCINNATI ~ CLEVELAND * DALLAS * DENVER * DETROIT » JACKSCNVILLE « ¥NOXVILLE » LOS ANGELES * MERIDEN
MINNEAPOLIS © NEWARK * NEW ORLEANS * NEW YORK * PHILADELPHIA * PHOENIX * PITTSBURGH * ROCHESTER * SAN FRANCISCO * SEATTLE * ST. LOUIS * SYRACUSE

In Cancda, Northern Electric Co., ttd., Powerlite Devices, Ltd.
January 1946 — ELECTRONICS
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The Atlas organization offers you am-
munition, in the form of new tooling,
to fire the starting gun signalling your
return to industrial competition.

Here are hundreds of skilled techni-
cians . . . engineers, designers, tool-
makers . . . thoroughly experienced
in the professions and crafis that
contribute to the success of profitable
manufacturing. Their work before and
during the war has involved millions
of dollars worth of intricate tools, dies,
jigs, special automatic machinery,
product design and improvement, pro-

your GO-AHEAD GUN

GETS ITS AMMUNITION..

duction line layout, processing, time
studies, work sheets and the finest
type of perspective drawings obtain-
able. In addition, our machine sec-
tions include the last word in modern
equipment,

These technicians can become your
staff . .. our machine sections, your
plant ... for any degree of help, par-
iially or completely.

If time is short and trouble serious,
wire us now. Otherwise, let's get to-
gether for a mutually beneficial talk.

ATLAS TOOL & DESIGNING CO.
ATLAS METAL STAMPING CO.

Castor & Kensington Avenues
Philadelphio 24, Pa.

A Welcome Awaits You At Booth B-741, Metal Show, Cleveland, Fcbruary 4-8

ELECTRONICS — January 1946 37
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Freture Pm/mwmfce

GIVES A CLEAR
EASY-ON-THE-EYES PICTURE
...YET,Jg/PRICED FOR
LOW COST RECEIVERS

Check these Du MOTyt;e 7EP4 Features!

V special DuMont “EYE COMFORT", V designed by DuMont for low cost tele-
soft quality screen (formerly only vision receivers at the specific request
available in more expensive tubes) of manufacturers

v high level of light output at low ac- V backed by the DuMont reputation for
celerating potential dependability and quality

vV short length for shorter cabinets .

Now available in production quantities!!! . .
Order samples NOW and let us quote on quantity orders !

ALLEN B.

38 January 1946 — ELECTRONICS
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Pat'd &
Pats. Pend.

Jhe "Baby"
of the (D family

Reg. U. S. Pat, Off,

Tiniest member of the “Unbrako'' family, the "Unbrako" Self Locking Socket Set
Screw with Knurled Point is so small you can hardly see it. Yet, in that small
size, are all the outstanding qualities that have come to be expected of products
bearing the "“Unbrako" name — strength, accuracy and_absolute dependability.
And the Knurled point makes it a Self-locker by resisting all attempts of vibra-
tion to shake it loose because the knurls dig-in and hold tight. Even so, it can
easily be backed-out with a wrench and used over and over. In sizes for the
special requirements of the small electrical and radio manufacturing industries:
from 0 to 114" — full range of lengths. Write today for the "Unbrako"
Catalog.

Knurling of Socket
Screws originated with
"Unbrako" years ago.

STANDARD PRESSED STEEL CO.

JENKINTOWN, PENNA. BOX 596
BRANCHES: BOSTON e CHICAGO e DETROIT e INDIANAPOLIS o ST. LOUIS e SAN FRANCISCO

OVER 40 YEARS [N BUSINESS

ELECTRONI|CS — January 1946
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Announcing New

| Other -

The Os=ermotor line includes hundreds of vari-
ations of many different laminations from

0.944" to 3.690” dia. — 1/2,000 to 1/3 h.p.

If you need a high-quality motor falling with-

in this general classification, investigate Oster-

tion or going into production. Samples are

available,

H.P. Ronge R.P.M.

m Dia.
at rated load il “

Length

- W T
ES. | 1/50—1/30 | 1725 | Jnduction | 4.1, 14157 1o

Split Phase i 5147
R Induction i |4Y2" to
E.C. | 1/50—~1/30 1725 Capacitor 3L A

Synchronous 3z1n 4157 to

ESY | 1/75—~1/60 1800

Split Phase A4
ECY | 1/75—1/60 | 1800 |Synchronous | gypn |4757 to
BU | 1/25—1/10 | 5-10M | series | 3317 43}
Ks | 1/20—1/10 | 1725 | Jndvelion | apge S e
KC | 1/20—1/10 | 1725 | Sopeciior | agyn 357 o
KU | 1/10—1/3 | 510M | Series | 4s3n |°[37)°

CU | 1/150—1/75 | 5-10M Series 1187 ] 3"
BU | 1/290—1/100| 5-10M Series 15571 2347

in series, splif series, shunt — 1/2,000 to |
1/12 h.p.in synchronous and induction types, :

motors. Types listed below now in produc- |-

for prompt

vices . . . clock and

If your prod-
uct calls for
asmall motor
or gearmotor
of highest quality where
constant, unvarying per-
formance is a “‘must,”
investigate these dependable new
Ostermotors,

Latest additions to a comprehensive
line of fractional h.p Ostermotors,
these units are the result of 15
years’ researchand experience. They
are conservatively rated, light,
compact, smoothly operating units
of uniformly high efficiency that
add much to the performance and
prestige of your product.

Check the features below. Catalog
information on all Ostermotors is
available. We are now in produc-
tion of many units — can give
prompt delivery on samples —
surprisingly good delivery on pro-
duction lots. Write today for fur-
ther information.

Specifications
Bearings: Wick-oiled self-aligning

delivery . . .

Synchronous and
Induction Capacitor Type
. Motors and Gearmotors

Of instrument quality . . . for timing de-

control mechanisms . . .

Immediate delivery on samples;
prompt delivery on production lots.

porous bronze or sealed ball bear-
ings on rotor shaft, Gearmotor
output shaft equipped with pre-
cision needle bearing. Intermediate
bearings are bronze, lubricated
from the gear case.

Stator and Rotor: Laminations are
annealed for highest efficiency.
Rotor is squirrel cage type, skewed
for silent operation and smooth
starung.

Gear Train: Precision-cut spur gears
run quietly in lubricant. Lubricant
is not affected by temperature
changes; will last the life of the
unit,

Capacitor: Oil-filled type, external-
ly mounted.

Mounting: Gearmotors equipped
with alignment bushing at output
shaft; motors and gearmotors have
mounting studs in front end bell.
Modifications: Ostermotors are built
to your order. Motors and gear-
motors can be furnished with spe-
cial shafts, gear ratios, motor
characteristics, etc., and for odd
voltages and cycles.

Oster Max. Output
Motor Type Motor ::::(e; Output Shaft
Na. H.P. R.P.M,
Capacitor 115V, 1800
Ley Motor Synchronous 60 cycle 1/2000 3600
Capacitor RERZ 1675
Lc Motor Induction 60 cycle 1/1000 3350
Capacitor 115V, 30*
LCYR Gearmotor g vl 60 cycle 1/2000 %0*
Capacitor 115 V. 28*
LCR Gearmotor Induction &0 cycle 1/1000 57+
*These speeds now in pro-
2 9 duction. Other speeds avail-
7% 2oz able on special order.
_.I’ﬁ".
— I +
=1 [T ]p
Zoo B
¥ :{ 11 1 l

=B LEADS - NE2Z ALY
FLOW 8 URNING WIRE
B LONG-ENDS STEIPPED
e TnES }
Eoibxs gen acack
yarvr)

John Oster Mfg. Co., Dept. L-30, Racine, Wisconsin
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Why WAAT bought its

new 5 kw transmitier from Collins

The Bremer Broadcasting Corp., own-
ers of WAAT, had had previous ex-
perience with Collins equipment. Mr.
Frank V. Bremer, Technical Director,
puts it this way:

"It is with interest and pride that
I bring to your attention the per-
formance of the Collins 20K one
kilowatt AM transmitter installed at
Kearny on April 14, 1941.

"This transmitter has been on the
air a total of 39,000 hours, as of
October 15, 1945, with a total
elapsed lost time of only fifteen
minutes.

"This makes a most remarkable
record, since our station is on the
air twenty-four hours per day, seven
days per week, and it speaks well for
your transmitter.

"According to the logs checked by
Anthony Castellani, transmitter
supervisor, the fifteen minutes total
of lost air time was caused by
defective bias tubes and a coupling

FOR BROADCAST QUALITY, IT'S o « « e

Collins Radio Company, Cedar Rapids, lowa; 11 W. 42nd St., New York 18, N. Y.

00000 0000000000000 000000000009000000000000000000

ELECTRONICS — Jonuary 1946

condenser in the audio circuit.

"At no time in the period of
operation of the 20K have we had to
make a refund or make up allowance to
any sponsor due to lost air time.

"As director of the engineering
department of WAAT and FM-WAAW, I
give credit for this remarkable per-
formance to your efficient design and
to the capable operating supervision
by our transmitter staff."

(Signed) Frank V. Bremer

With this background of satisfaction,
the Bremer Broadcasting Corp.ordered
anew 21A 5 kw AM Collins transmit-
ter as soon as military restrictions were
lifted in the fall of 1945. An illustrated
bulletin, fully describing this transmit-
ter, will be sent you on request.

wwWw.americanradiohistorv.com
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OIL TUBING @ SATURATED
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MOISTURE IBENTIFICATION
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..meet critical indoor and (;utdor needs!

TURBO electrical sleevings provide economical
solutions to most electrical and electronic insu-
lating problems. Sizes ranges from small gauges
for wires to large diameter suitable for cable
or bus bar. All feature extra flexibility, smooth
bore and wide choice of color. Important, too,
TURBO meets severe operating conditions—heat,
lIow temperature, acid, fumes and moisture—with
a specific sleeving for each condition.

FLEXIBLE VARNISHED OIL TUBING: offers immunity

to corrosive fumes, acid, alkalis and most solvents.

It is impervious to moisture and non-hygroscopic.
~ #

VARNISHED GLASS TUBING: capable of function-
ing in high ambient temperatures—enclosed mo-
tors, unventilated areas, and gengral heavy duty
installations.

EXTRUDED TUBINGS: smooth wall, withstand ex-
treme low temperature without embrittlement.
Provide dependable insulation in sub-zero cold.
Retains flexibility at all times.

WIRE IDENTIFICATION MARKERS: two types—
sleeve type that slips directly over pipes, tubes,
conductors, and tab type with flexible flag at-
tached to sleeve. Both available in any marking.

Write today for free Specimen Board with sam-
ples and sizes of each.

WILLIAM BRAND & C€O.

276 Fourth Ave., New York 10, N.Y. « 325 W. Huron St., Chicago 10, lll.

SLEEVING @ VARNISHED CAMBRIC © PAPER AND TAPE @ MICA AND MICA PRODUCTS

Janwary 1946 — ELECTRONICS
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To supply the requirements of small transmitters
or other equipment where reetification efficiency
must be maintained at a high level, Raytheon
engineers developed type 1006/CK1006.

Utilization of an inert gas enables this tube
to perform its functions through a wide range
of ambient temperatures. The cathode may be
directly heated as shown in the ratings—or where
greater efficiency is desired, ionic heating is pos-
sible provided the specified minimum load is
maintained without rapid intermittent operation.
The internal drop is low even during the time
rated peak current is flowing.

A very important feature of the 1006/CK1006
is the fact that no cathode preheating time is
required. Full load can be handled immediately
and starting is practically instantaneous.

Obviously, the foregoing electrical character-
istics are applicable to many types of mobile
equipment. Structurally, too, the 1006/CK1006
fits well into such service because rugged design
allows it to withstand considerable shock without
change in characteristics.

Many thousands of Ravtheon 1006/CK1006
tubes have individually given hundreds of hours
of reliable service in equipment subjected to
adverse conditions of temperature and vibration.
Another convincing “exhibit” of evidence that
Raytheon builds fine tubes . . . tubes well worth
considering for your postwar products!

43
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Finer in Performance AND NOW - Smarter in Appearance with

INTERCHANGEABLE COLORED FLANGES

ROUND OR SQUARE. .. AT NO EXTRA CHARGE

Marion Glass-to-Metal Truly Hermetically Sealed
2%" and 3'2" Electrical Indicating Instruments

Smart styling, sleek lines, more color are invading the radio and electronic industry . .. bulky
packaging and drab blacks and grays are no longer in step with the times...appearance
now takes equal rank with performance in consumer demand.

Sensing this important trend, we here at Marion present a “beauty treatment” for radio and
electronic equipment in our new and attractive interchangeable colored flanges. There are 12
different iridescent shades, including blue, red, green, silver, gold and others—in both round

and square shapes. -

Manufacturers who specify Marion hermetically sealed instruments will find that the eye-
appeal of these new flanges will give added sales value to their products. Amateur radio
operators and experimenters will especially welcome the idea because the interchangeability
feature will help reduce instrument costs by permitting universal application of Marion
“hermetics” when building or modernizing their equipment.

Marion “hermetics” sell for no more than most competitive unsealed
instruments. .. and they're being delivered in ever-increasing quantities.
Write for our 12 - page brochure.

MARION ELECTRICAL INSTRUMENT (O.

MANCHESTER, NEW MHAMPSHIRE

EXPORT DIVISION 450 BROADWAY < NEW YORK 1. N Y. U 5 A
CABLE ADDRESS: MORMANEX

January 1946 — ELECTRONICS
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Making simple or intricate Fractional Horsepower gears to a degree of
uniform accuracy heretofore considered impossible, is a highly developed
specialty of ours. Quantity production is taken in stride by our long expe-
rienced craftsmen working with finest modern methods, machinery and
inspection devices. That's why we say “If better small gears are involved,
it's a job for G.S!”” When your requirements call for production runs of gears
from 12 to 96 d.p. by all means discuss your problems with G.S. Engineers.
'You'll welcome the seasoned counsel and friendly cooperation of men who
‘have devoted a lifetime to the design and manufacture of befter small gears.

@Eﬁ[@ Specialties

CX WORLD'S LARGEST EXSLUSIVE MANUFACTURERS OF FRACTIONAL HORSEPOWER erRs {3

ELECTRONICS — January 1946
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%« THERE IS AN

- for each

* Greater efficiency % Increased capacity x Longer
service % Lowercost... In your manufacture of communica-
tions equipment, appliances, electric motors and all similar products,

L is equipped to serve your exact requirements with efficienr DC
o AC conversion units.

SERVICE AND ECONOMY

For coin-operated equipment, public address systems, neon signs, and
electric razor operation there is a standard £17 inverter with longer
service and lower cost. These results come from the simplicity of the
&L Vibrator Inverter, with only one moving part, plus precision con-
struction in every detail.

No routine maintenance is required, since there are no brushes,
armatures or bearings to lubricate or care for.

The design of each &£ Vibrator lnverter is preceded by a study of

COPYRIGHT 194

ELECTRONIC LABORATORIES , INC,
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BORATORIES, INC.
CINDIANAPOLIS
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BRATORS AND VIBRATOR POWER EQUIPMENT FOR LIGHTING
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VIBRATOR INVERTER
important application

product and application. Each ££ model fits an exact need and be-
comes a part of your pattern of quality manufacture.

FOR EACH DC-AC APPLICATION
In case of products with new or unusual requirements, £<£ engineers
are equipped and ready to design special power supplies. In every way
&L s set up to satisfy modern manufacturers and distributors of elec-
trical and electronic products in ewch important DC-AC application.

MODELS ILLUSTRATED
{Typica! of 26 E. L Models available 1o meet your requirements)

MOD.  INPUT OUTPUT QUTPUT LOAD DIMENSIONS WT. PRINCIPAL

NO. VDLTS DC VOLTS AC WATTS PF. (%) (in. (Ibs.} APPLICATIONS

302 [} 115 75 80-100 995x6%5 15)4 RadioReceivers, Appliances

507 12 115 150 80-100 1034x714x81{ 25 Radio Receivers, Trans-
mitters, Appliances

146 32 115 350 80-100 16x10x8% 43 Receivers, Transmitters,
Coin Phonographs

268 115 115 750 80-100 20%4x1134{x7)5 66 Motors, Communications,

Equipment

INVERTERS

’ COMMUNICATIONS, ELECTRIC AND ELECTRONIC APPLICATIONS

S
ENEN

= &4

S

January 1946 — ELECTRONICS

www americanradiohistorv com


www.americanradiohistory.com

YOUR MOVES
WITH

ALLIANCE
MOTORS

Maotion . . . instant action . . . compact pin-points
of concentrated power—that's what you have
in ALLIANCE Miniature Motors.

They're compact stand-by power stations,
ready to obey and deliver just the right amount

of power and drive where and when needed.

Where your plans call for continuous or inter-
MINJIATURE MOTORS THAT mittent action, remote actuatior, starting, stop-

MAKE EM MOVE! ping and reversing, there’s probably an Alliance
\ motor already engineered and available in

quantities, at low unit cost, to do the job!

WHEN YOU DESIGN—KEEP ‘\“ance

MOTORS IN MIND

ALLIANCE MANUFACTURING COMPANY . ALLIANCE, OHIO
Alliance Tool and Motor Lid., Toronto 14, Canada

ELECTRONICS — January 1946 47
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WATER COOLED TUBES

&

The progress of United Electronics

has been characterized over the
[ years, by the addition of new
tubes in the higher power
catagories. It is with reason-
~ able pride therefore that
' we now announce UNITED
external anode tubes in
both water cooled and
air radiator designs.

Type 893-A illustrated is
rated for 20 KW anode
dissipation and maximum

power output of 50 KW.

Write for engineering
information bulletins on

i UNITED external anode
tubes.

~ Masterpiece of Skilled Hands

Ruggedizing: A
United feature
which enables
tubesto withstand
terrific shocks.

- ! ﬁ

UNITED ELECTRONICS GOMPANY !
NEWARK 2, NEW JERSEY ;
_—

Transmitting Tubes EXCLUSIVELY Since 1934

S i 2l eoret e, el 2 P !
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WE STICK TO

/am (gmm ‘g (\%\f¥\1
\u/\/\J - v = 4

For more than 20 years we have adhered to
our one specialty: the fabricating of sheet
metal cabinets and other non-functional parts
of electronic, electrical and mechanical
apparatus.

We do this one thing with the pride of master
craftsmen. Never have we been tempted to
manufacture any complete products or assem-
blies. Ours always was and will continve to
be a highly individvalized service.

During the war years we never worked in an
unfamiliar field. Consequently those years im-
proved and intensified our specialized skill

expanded our facilities,
but did not divert or split our interests.

and knowledge . . .

Hence we have no reconversion problem.
We're not switching over to any other form
of manufacturing.

Our vast accumulation of dies and tools is
available to save you special die costs. We
offer custom craftsmanship to exact specifica-
tions, at “ready-made’ economies. Try us for
extra value in rugged construction and stream-
lined beavuty.

ANY METAL ® ANY GAUGE ¢ ANY SIZE
ANY FINISH ¢ ANY QUANTITY

See our exhibit at the | R. E. Technical Meeting,
Booth 6-B, Hotel Astor, New York, Jan. 23-26

AR ™ nerar prooucts co.,INC.

124 -30th Street, Brookiyn 32, N. Y.
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THAN 300,000,000
OPERATIONS

AUTOMATIC ELECTRIC’'S CLASS “B” RELAY

Want real proof of relay ruggedness? Many months ago, several Class
“B” relays, taken from regular production, were placed on “life test.”
Today, with no attention except for occasional lubrication, they are
still functioning satisfactorily—and every one has hung up the amazing
record of more than 300,000,000 operations! For ruggedness—for all

the other features you need, specify Automatic Electric’s Class “B"” relays.

Independent twin contacts for dependable contact design for important savings in space and weight,
closure... efficient magnetic circuit for sensitivity and Now available for coil voltages to 300 volts DC and
high contact pressure . . . unique armature bearing 230 volts AC, with capacities up to 28 springs;
for long wear under severe conditions . . . compact also with mognetic shielding cover, when specified.

The Class “‘B" relay, and many others, are shown in Catalog 4071. Write today for your copy.

| AUTUMAII[E[E[THI[
ﬁf AUTOMATIC ELECTRIC SALES CORPORATION
1033 WEST VAN BUREN STREET . CHICAGO 7, ILLINOIS

In Camada: AUTOMATIC ELECTRIC (CANADA) LIMITED, TORONTO

PARTS AND ASSEMBLIES FOR EVERY ELECTRICAL CONTROL NEED
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www americanradiohistorv com


www.americanradiohistory.com

Sherron
Electronics

INSTRUMENTS

for Laboratory and
Production
Applications

Television Test Signal Generator
Cathode Ray Null Detectors
Reproducer Test Equipment
Transmission and Measuring Unit
Pulse Generator
R. F. Null Detectors
D. C. Null Detectors

Comparison Oscilloscope

ELECTRONICS — Jonuary 1946

Crystal Controlled Clock

Low Frequency Vibrator

Sound Level Meter and Analyzer
Curve Tracer

Flow Meter

Primary Frequency Standard

Sherron

5,‘;:‘ Electronics
»
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1915, World’s first vacuum tube
repeater, produced by Western
Electric, made transcentinental
telephone calls possible,

1919. Among the earliest P. A.
amplifiers were these made by
Western Electric and used at
Victory Way Celebration in New
York City after World World I,

v

1922. First amplifier used gen-
erally in commercial broadcast-
ing. Many of these 8-type am-
plifiers are still in use.

1931. Negative feedback princi-
pleintroduced by Western Elec-
tricin telephone ampiifiers, since
applied to broadcastingand pub-
lic address equipment.

1931. Western Electric develop-
ed this first all AC amplifier unit
which eliminated batteries,
made equipment more compact.

1936. One of the twenty 1000-

watt amplifiers used in the
world’s largest commercial pub-
lic address .system at Roosevelt
Raceway on Long Island.

e, & .I_I.\ ‘\:-

1944, 250-watt beachmaster ampli-

1 fiers, used by the Navy to direct
landings on Saipan, Iwo Jima, and
Okinawa.

;o

AMPLIFIER HISTORY...Made by

Western Eleciric

For more than 30 years, Western Electric has
made amplifier history. The skill and ability
that time alone can bring, plus experience
gained producing highly specialized sound
equipment for war, mean continued leader-
ship for Western Electric in the years ahead.

Buy Victory Bonds and hold them!

S N o
1942, New and ﬁ'nprovad battle

“announcing system amplifiers of
the type that helped save the .

1937. 120-121 type Western °
* Electric amplifiers for use in
the finest audio systems for

AM and FM transmission. crippled carrier Franklin.  »
. < \31;5\ ¥ . . P o o - .
N % =y @

B . T
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when and where you want it...

...with NICHROME'

|n addition to toasters, electric irons, radiant heaters,
stoves, etc;, the uses for electrical hectirg elements
have multinlied into an almost endless list of new and

novel applications during the war.

From keeping aerial cameras warm ir the stratosphers
tc protecting delicate roots Jndergroébd'v Nichroma
heating elements have bean: impressed into ser\gicé to
deliver degendable heat . 2 whereﬁver-and whenever

it is required.

In all of thase applications fhe vita!l factor of depend-

ability leaves no room for compramise with quality.

NICHROME
is made only by

S
o

ot e e A S o W i

For this reason and because Nichrome insures long
heater life and close control over wice temperatwe
range, it has been specified for more new electrical
heating applications than any other alloy resistance

wire.

Although there are several excellent Nicwel-Chromium
combinations thkere is only one NICHRCME and it is
made onfy by:Driver-Harris. For improved performance
and longer life in your new products, specify Nichreme
and cther resistance alloys by Driver-Harris, Tell-' us

what you need.
*YTrade Mork Reg, U. S, Pct, OF,

Driver-Harris

COMPANY
HARRISON, N. J.

BRAN :HE__;Chi:ugn, Detioit, Cieveland, Los Ar‘s;l-i, San Francisco, §c-9tﬂe

L e

i, i o laZ ia
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341 OF THE 9,675 CAPACITOR
AND RESISTOR TYPES

engineered by SPRAGUE and produced in 1944

A good measure of any supplier is his ability to meet BOTH
standard and highly specialized requirements. The Sprague war-
time record offers convincing evidence in both respects.

CAPACITORS - *KOOLOHM RESISTORS - *CEROC 200 INSULATION

SPRAGUE
ELECTRIC COMPANY
NORTH ADAMS, MASS.

*Trademarks Registered U. S. Patent Office

CTRONIC PROGRESS

=

RS
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s e VB ISOMODE wounr

FOR POSITIVE VIBRATION CONTROL. ..

STACK UP THESE PROPERTIES

’AlllIﬁT Ynlln N ‘

» Equal spring rates in all directions
» Non-directional—mount at any angle
® High load capacity in compact size

Ample rubber for high deflection
capacity

Self-snubbing for overloading shocks

Convenient mounting flange

PREVENT TRANSMISSION OF ALL MopEs of Isomodes can fit into your present or pro-
disturbing and damaging vibrations with posed plans, save you considerable design
these unusually effective MB mounts. Engi- effort, and assure top anti-vibration per-
neered by vibration specialists, Isomodes formance. Write for details.

have the same softness axially and radially.
They’ll isolate, to a high degree, all modes of P ———— —e——

motion . . . horizontal, vertical and rocking. ' )
. . Another Helping Hand on Vibration Problems
MB Isomodes come in a range of spring rates

and sizes for your light, medium, and heavy-
weight mechanisms. Let us show you how

- T W
«|SOLATE ALL MODES FOR POSITIVE VIBRATION CONTROL™* MQJ
- #Copyright the MB Manufacturing Company, Inc. M B )
VIBRATION PICKUP,
THE Developed for both vibration detection and as an

aid to its analysis, the MB Pickup features excellent

B response to very low amplitudes . . . exceptional |
durability under conditions of severe vibrations . . .
negligible frictional effects . . . and calibration

stability over broad temperature ranges. Output is |

"lu“ anTunl"G cn“?n"‘; qu, — proportional to vibratory velocity, with effective fre-
i quency range 5 to 1000 cps. The MB Pickup is
; Vibeation Division vsually operated as a seismic instrument, and is
ek 066 Haven 11, quickly converted for use in either horizontal or
2 1 : shtﬂ E-ME'L New : ll’ Conn. vertical plane without affecting calibration. Write

for 4-page folder with full details and description,

VIBRATION I1SOLATOR UNITS AND MOUNTINGS ¢ SPECIAL VIBRATION TEST EQUIPMENY

ELECTRONICS — January 1946 55
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Wherever Laminated Plastics are called for, Taylor
Fibre engineering skill is equal to the task of pro-
ducing any fabricated part—no matter how com-
plicated the design or how close the tolerances.
Such parts can be mass-produced and speedily de-
livered. With Taylor fabricated parts, you can be
assured of uninterrupted production, for our own
inspection eliminates rejects in advance.
Sylvania Electric’s experience is duplicated in
hundreds of other plants where production engi-
neers have discovered that “no one can turn out

accurate parts like Taylor.” If you fabricate your
own parts, you will have better success if you
start with Taylor sheets, rods, or tubes, particu-
larly the newly developed, cold-punching, paper
base Phenol Fibre that handles satisfactorily in
any kind of punch and die.

Tell us what you’re interested in and we'll
gladly send you completely descriptive folders or
technical data concerning any Vulcanized Fibre
or Phenol Fibre product. Our Engineering Depart-
ment is available for free consultation.

COMPANY

LAMINATED PLASTICS: PHENOL FIBRE . VULCANIZED FIBRE—Sheets, Rods, Tubes, and Fabricated Parts
NORRISTOWN, PENNSYLVANIA Offices in Principal Cities LA VERNE, CALIFORNIA

56 Jonuary 1946 — ELECTRONICS
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Left — Indicator Unit of
Type 248 Oscillograph

Below —Power Supply Unit
of Type 248 Oscillograph

PRECISION ACCURACY to Ihe/

Wioroncond

The Du Mont Type 248 Cathode-Ray Oscillo- NOTE THESE UNUSUAL FE
graph was developed to meet the need for a 1. Drive . VRS
precision-measurement instrument of laboratory- WA :n::nc:]av:" Sweep speeds which ex.
standard accuracy ...an instrument of such out- s Pper microsecond.
standing performance and dependability that it has which pf;;‘;l“:’wﬁf. non-repetitive transients
riting rates as fast ag three or

no rival in the commercial field. more inches per microsecond
econd,

If your immediate or long-range program involves 3. Better than one-half microse

] co! L
which permits observation nd signal delay

, i 7 ir ircuits, ;
pulses, transient response waveshaping circui e of the initia]
. .gs . d sient or pulse part
video amplifiers or any problems which require the .

. 4. Self- ; . :
unusual combination of a cathode-ray synchroscope c:r‘: :::!amed trigger pulse oscillator for sy;
and oscillograph, you'll find the Type 248 the perfect _ Pe applications, e

. . 5. .
answer to all your requirements . .. with accuracy to ::::';’:“Y [Provided timing markers a |
0 microsecond intervals which ma;r LOI
e

su i
Perimposed upon the observed wave

the MICROSECOND!

6. Se]?ara!e indicator and powe
THE DU MONT TYPE 248 CATHODE-RAY OSCILLO- which 2dd to its utilit sl e
e 'Y as a portable instry.

GRAPH IS NOW AVAILABLE FOR IMMEDIATE DELIVERY !
FURTHER INFORMATION IS YOURS FOR THE ASKING.

© ALLEN B. DUMONT LABORATORIES, INC.

ALLEN B. DUMONT LAB(*‘IORIES, INC.,

ELECTRONICS — January 1946
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STUDIO EQUIPMENT - FM TRANSMITTERS - ANTENNAS AND TOWERS

With production now under way,
Federal will deliver 1 and 3 KW FM
Travsmitters early in 1946.. .deli~ery
of th2 10 and 50 KW following shertly
thereafter . . . featuring the latest in
design, circuits, tubes and technique
for unsurpassed operations in the new
88-1)8 me. band.

Available with these transmitters will
be complete associated equipment —
from microphone to antenna — entire
™M Broadcasting Systems . .. supplied
by cne experienced and dependable

source—Federal...for more than thre=
decades a leading contributor to radi>
pragress.

Federal engineers are ready to consult
with you., .help plan every step of your
ins:allatiom...and then stay with the job
unil your station is in completely
satsfactory operation. And Federal
assumes fall responsibility for the per-
formance of its equipment.

Call in Federal now. .. be among the
first on the air with the finest in FM
Broadcasling.

Write for brochure
“Complete FM. . . by
Federal” descriptive
of Federul’s com-
plete FM Radlo
Broadeast Equip-
ment from micro-
phone to antenna.

4:*/ @

POWER ¢ January 194
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Take Time to See Them...

take time to see these new timepieces—so modern and
beautiful in their Plaskon Molded Color cases!

Dealer’s shelves once more are being stocked with clocks
for every need, thanks in a big way to quick conversion
made possible by Plaskon plastic materials. Plaskon
can be molded into almost any desired shape or design,
in large quantities, at very economical prices. It is a
high-utility material for a great range of applications,
and possesses the added advantage of rich, striking
colors for product enhancement.

Molded Plaskon has a gleaming, satiny surface, friendly

PLASKON DIVISION . 1i8BEY+ OWENS - FORD GLASS CO. * 2136 Sylvan Ave., Toledo 6, Ohio

In C da: C dian Ind ies, Ltd., Montreal, Quebec

ELECTRONICS — January 1946
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to the touch and attractive to the eye. It will not rust,
tarnish or corrode; it is not affected by oils, fats or
greases; and is completely impervious to the effects of
alcohol, acetone, and other common organic solvents.
Because it is odorless, tasteless and inert, it has no effect
upon any other material which it contacts.

Investigate the many manufacturing and sales advan-
tages which Plaskon plastics offer you, for developing
present markets and entering new ones. We can give
you helpful assistance in suggesting designs, qualified
Plaskon molders, and technical advice. Write today.

LASR D)

TRADE MARK REGISTERED

MOLDED COLOR

59
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special-
NG a complete
> wires to heavy
ables . . . serving: Public
tes; Radio, Electronic, Ap-
pliance and Instrument Manu-
tacturers, Telephone Companies
and Contractors.

g T

P THERMOPIASTIC INSULATION

Nothing is constant but change . . . and in the wire
and cable field the “change” to thermoplastic insulation
has been tried and proved in the test tube of war. When
victory is won you will demand the maximum resistance
which these new compounds and constructions offer to
heat, flame, oxidation, chemical action, oil, grease, mois-
ture, cold, abrasion, fungus growth and other severe
conditions. Write NOW for complete information and
samples engineered to your particular requirements.
Remember . . . when you're thinking of PLASTIC you're
thinking of US!

January 1946 — ELECTRONICS
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For the NEW YEAR...Good Judgment says...STANDARDIZE on

Q.BBM'CS
"Tvpnxoﬁ ©

IMPROVED PRODUCTS. Many products require correctly en-
gineered ceramic parts of highest quality for satisfactory performance and
long service life. Stupakoff has the skill, experience and ability to produce
such parts, thus helping you improve your products.

FASTER ASSEMBLY. The dimensional accuracy and sturdy struc-
ture of Stupakoff Ceramic parts help speed your fabrication processes.
They fit exactly into the space provided for them, and provide correct
spacing for parts assembled to them.

GREATER SATISFACTION. You will find fewer rejects, and

greater overall quality and satisfaction when you standardize on

STUPAKOFF CERAMICS!

id
Fraducts for the L

STUPAKOFF ceramic

& MANUFACTURING COMPANY

Export Department, 13 E. 40th Street
New York 16, N.Y.

Coble Address: ARLAB, all codes

ELECTRONICS — January 1946 8)
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...over 500,000
1 thatham quality-built
w—lime Mercury Vapor Rectifiers

IAM engineering and produalgan de-

of vacuum, mercury vapor and inert g(ﬂ
rectifiers—for industry and communications.

CHATHAM rectifiers embody all the electrical
and mechanical features that lengthen life
and improve performance —a result of such
specializations®®

IN PRODUCTION and avail-
able tor immediate delivery, ore
CHATHAM types 2A4G, 284G,
2D21, 3828, 4822, 4832, 17, 394A,
866A, B72A, 884, 885. 2050, 2051

CHATHAM
ELECTRONICS

475 WASHINGTON STREET,
NEWARK 2, NEW JERSEY
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HERE IS

YOUR GUIDE

TO THE

NEW WORLD

OF

TELEVISION

A DESKBOOK prepared especially for advertisers,
advertising agencies, radio stations and depart-
ment stores . . . for those now in the industry and
those whose business or careers may be affected
by this swiftly expanding medium.

o SOCHTY, INE

L i
M AMERICAN TELEWIS!

e yEARBOOK OF T

OW does television differ from radio? Will most tele-shows be pre-filmed? Is

W o\ color television ready? Will advertising agencies control programming? How
WO e S . . . .
\’\%? will this new medium handle the news? Will department stores rush into televi-
1 sion? What is tele-time worth today? How fast will networks grow? What are the
economics of station operation? What legal problems will television create? Will
packaged shows boost programming quality? How will newsreel theatres handle
television? Can tele-shows equal Hollywood standards? What are the visual funda-
mentals of program planning? What are television’s job opportunities?
These questions and hundreds more are answered by Edgar Kobak, David Sarnoff.
Paul Porter, Paul Raibourn, Allen B. DuMont, William Morris, Peter Goldmark.
THIS IS A BIG Lowell Thomas, H. V. Kaltenborn, Hoyland Bettinger, and two score others. And
9" x 12" BOOK in the big Directory section are lists of all stations and personnel, proposed stations
OF 150 PAGES, and market areas; all the television activities of advertisers, agencies, producers,
LAVISHLY organizations. Here in one book is every source and contact you’ll need in 1946—
your guide if you would get in on television’s ground floor. The edition is limited;
ILLUSTRATED . .
please use the coupon to reserve copies today!
° |
Date. oo
American Television Society, Inc.
$5.00 PER COPY 271 Madison Ave., New York 16, N. Y. |
WITH HARDBOARD Please reserve ... copies of the 150-page AMERICAN TELEVISION |
DIRECTORY, 1946 edition, full-bound Smythe sewed book {(board cover). |
COVERS First copy at $5.00. Additional copies $4.00 each.
| prefer to pay: Name....
° [ By check, herewith,  Title .. .. ... e
for$ FIEM e
O Ship C.0.D. Address ..o .
ADDITIONAL [1 Ship & bill me. City.. .. State.
COPIES $4.00 EACH
ELECTRONICS — January 1946 63
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BEFORE PURCHASING ANY VOLTAGE CONTROL

 VARIABLE VOLTAGE TRANSFORMERS o
SEE SECU © AUTOMATIC VOLTAGE REGULATORS o
* TESTING EQUIPMENT e

WHEN purchasing any type of
equipment, the most important con-
sideration is to obtain the correct
apparatus for each application. This is especially true in regard to voltage control equipment.
A misapplication or the adaptation of a standard unit to an unusual requirement (where really a
special design is necessary) can only produce faulty performance. For this reason, it is our sug-
gestion that a SECO engineer be consulted whenever there is need for an a-c voltage controller.
His complete and comprehensive understanding of all phases of voltage control is your assurance
of the right equipment for the job.

By simply outlining your particular problem to one of us at SECO results in a prompt
recommendation whether it involves a POWERSTAT variable transformer to vary the output
voltage from a-c power lines, a SECO Automatic Voltage Regulator to maintain a constant output

voltage, or test apparatus such as the VOLTBOX a-c power supply. Call or write and take ad-
vantage of the SECO KNOW-HOW.

Send for Bulletin LE

SUPERIOR ELECTRIC COMPANY

701 LAUREL STREET, . . . BRISTOL, CONNECTICUT
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350,000 piece jig-saw puzzle ...

CALLITE DEVELOPED KULGRID to
meet the need for a stranded wire
that does not oxidize nor become
brittle at the high temperatures nec-
essary in beading, stem-making,
sealing-in and exhaust. Kulgrid is
a composite wire having an inner
core of copper alloy bonded to a
nickel sleeve. Kulgrid welds readily
to itself and to nickel, copperclad,
tungsten, molybdenum and other
related metals. It has 70% of cop-
per’s conductivity, plus nickel’s
strength and resistance to oxidation.

ELECTRONICS — January 1946

callite kulgrid leads in the “eye” of the

*FARNSWORTH TELEVISION CAMERA

We will be glad to discuss applica-
tions of Kulgrid and send samples.
It will pay you to investigate our
specialized abilities and complete
facilities for all kinds of metallur-
gical components. Callite Tungsten
Corporation, 544 Thirty-ninth St.,
Union City, New Jersey. Branch
Offices: Chicago, Cleveland.

e
B 2 conperca

WWW-americanradiohistorv.-com

* Farnsworth’s Television Camera
dissects each picture it takes into
as many as 350,000 separate
pieces. Then it picks up the pieces
one by one and sends them to the
receiving set. There they are laid
down so swiftly that your eyes see
a complete picture all at once. The
Farnsworth image-dissector tube,
with its extraordinary step-up de-
vice called the electron multiplier,
uses Callite Kulgrid Leads.

Hard gloss leads, welds, tungsten and
molybdenum wire, rod and sheet,
formed parts and other components for
electron tubes and incandescent lamps.

Kulgrid 18 covered by U.S, and foreign patents.
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ampiets MOISTURE PROOFING series

DEHYDRATING

Ports are thoroughly dehydrated for
the length of time needed to thoroughly
extract moisture.

AUTOMATIC DIPPING

Ports are waxed and varnished accord-
ing to specifications and all areas are
thoroughly coated.

IMPREGNATING

Sufficient time is allowed to thoroughly
impregnate all materials to the full
extent of their porosity.

CENTRIFUGING

All surplus wax and varnish is removed
by this operation leaving all machined
surfaces and counter bores clean and
smooth.

POLISHING

All smooth surfaces are polished to a
dust-free hard finish.

SPRAYING

Parts are sprayed with varnishes to
protect the laminated bakelite edges.

0N CORNNG FLUD #200 WPREGTn B N

This new method of waterproofing pro-
tects steatite ceramic parts against
moisture absorption and fungus attack.

WE MEET

ANY AND

ALL GOV'T.

. SPECIFICATIONS

PRODUCTION
ENGINEERING

¢ bt 8
DAILY PICK-UP o o x:“pteu, CORP.
1

AND and PESUIE ot your
DELIVERY IN ing oo 666 VAN HOUTEN AVENUE, CLIFTON, N. J.

METR(:::ALITAN e : TEL. PASSAIC 2-5161
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@ Prewar pioneers, the HY75 HY114B, and
HY615 offered new conceptions of low-cost effi-
ciency on the very high frequencies. Radio ama-
teurs, who did so much to open up these frequen-
cies, piled up innumerable long distance trans-
mitting and receiving records with the tubes.
The HY75 and HY615 powered wartime WERS
nets of amateurs almost exclusively
® ARRL and Radio handbooks have always
been lavish in using the HY?75, HY114B, and
HY615 in equipment they described. The Abbott
TR-4 transmitter-receiver contributed much to
the fame of the HY75 and HY615. Maximum
ratings up to 300 mec. (efficient circuit design
permits even higher frequencies) spell continued
popularity on the new “ham”’ bands.
@ Popularity of this famous trio has not been
confined to amateur circles. In all important war
laboratories, the tubes were widely used. During
many invasion thrusts in the Pacific, the HY7.S
and HY615 gave the Navy dependable intership
communications. The HY?75 design led to the
Hytron 2C26A — r.f. pulse output tube of IFF
(identification friend or foe), standard Army and
Navy equipment for planes in combat areas.
Developed from the HY615, the Hytron E1148
was in practically every British vehicular trans-
mitter. The HY114B found its place in radar test
equipment. .
@ Wherever real power output from small tri-
odes is required on v-h-f, the HY75, HY114B,
and HY615 still are your best choice. They fill a
gap between «gcorns’’ and miniatures which have
limited power capabilities and larger triodes which
cost much more. Brief data can give but a thumb-
nail sketch. You can best appreciate their
superiority by putting the HY75, HY114B, and
HY615 to work in your sockets.

MAIN OFFICE:

ELECTRONICS — January 1946

OLDEST MANUFACTURER SPECIALIZING IN RADIO RECEIVING TUBES

HYTRON V-H-F TRIODES

The HY75, HY114B, and HY615 are v-h-f triodes particu-
larly suited as r.f. oscillator-amplifiers and as high sensi-
tivity superregenerative detectors for fixed, mobile, or
portable receivers, transmitters, transceivers, or trans-
mitter-receivers. All three tubes feature short connection
leads, low interelectrode capacitances, plate and grid con-
nections to twin top caps, convenient octal bases, and a
maximum operating frequency of 300 mc. for full plate
input. Note in the HY75: low-loss lava insulation, rigidly
supporting—for maximum resistance to shock and vibra-
tion—the graphite anode, vertical-bar grid, and instant-
heating helically-coiled filament. The tiny HY114B and
HY615 are capable respectively of 1.4 and 4 watts Class C
output. The 1.4-volt filament of the HY114B makes it ideal
for battery-operated portables.

CHARACTERISTIC HY75 HYI114B HY615
Filament Potential (volts) 6.3 1.4 6.3
Filament Current (amps.) 2.6 0.155 0.175
Type of Filament Thor. Oxide Cath.
Plate Potential (max. volts) 450 180 300
Plate Current (max. ma.) 80 12 20
Plate Dissipation (max. watts) 15 1.8 3.5
Grid-to-Plate Cap. (mmfd.) 3.8 1.3 1.6
Grid-to-Cathode Cap. (mmfd.) 1.6 1 1.4
Plate-to-Cathode Cap. (mmfd.) 0.6 1 1.2
Max. Operating Frequency (mc.) 300 300 300
Maximtum Height (inches) 3% 244 233
Maximum Diameter (inches) 14 1% 135
Class C Power Output (watts) 21 14 4

ACIO YUBLS
N\

SALEM, MASSACHUSETTS
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MASTER CRYSTAL OSCILLATORS

by Press Wirel~ess

- T s 5
RHE-E @ we.: |88
o MSTER OZIUATE
3 PRESS MIRELESS. INC R Y,
= — ——

RECEIVER MASTER CRYSTAL OSCILLATOR
Press Wirel2ss Model RMO-1

Receiver Master Crystal Oscillator unit
RMO:-1 is easily adaptable to your
present communication receiver to
effectively eliminate troublesome
frequency drift. Demands of modern
mechanized radio communication
systems require rigid frequency stability
in both transmitters and receivers.
Increasing employment of "frequency-
shift” circuits and the rapidly expanding
developments in radio-facsimile,
radio-photo, and high-speed automatic
recording and printing instruments
evidence the need for frequency
control to close toleramces. This
light-weight, compact, precision unit
provides this exact control.

Free engineering bulletin sent upon request.

PRENS WIRELESS, e

Esecutive crd Sales Office. 1475 BROADWAY, NEW YORK 18

2

D

Affords crystal HFO and BFO
stability

Two outputs for dual-diver-
sity receiver operation

Front panel selectors for HFO
and BFO crystals

Mounts four HFO and two
BFO 2-pin crystals

2 to 24 mc HFO operation
with 2 to 4 mc crystals

Simple tuning control for
precision adjustment of HFO

No power supply required—
uses power from receiver

19" Standard rack panel
mounting

Janvary 1946 — ELECTRONICS
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C=D has acquired the
KNOW-HOW

to help you apply

costly errors, by having C-D technicians helpyou
select the appropriate material to meet your
particular electrical insulating problem. They will
also help you determine its most economical and
efficient form to meet your design and performance
requirements.

C-D technicians have helped thousands of manufacturers
solve “What Material?” problems. The KNOW-HOW
which they have acquired in solving such problems will
enable them to help you. Their experience has not been
limited to one or two Dielectrics, but to a wide range of
products as shown in the C-D products listing.

Their recommendations will, therefore, be unbiased.

The part illustrated herewith is made of DILECTENE
—a pure resin product having extremely
high and stable electrical insulating properties,
even under abnormal moisture conditions.
DILECTENE was developed by C-D technicians
to provide an electrical insulating material that
would meet the high standards and exacting
requirements of U-H-F equipment.

Consult with C-D technicians while your
designs are in the blue print stage. Make sure
you are using the right electrical insulation
in its best form . . . before your products
go into production. Wire, phone or write
the nearest C-D office and C-D technicians
will get on the job.

C-D PRODUCTS

The Plastics MICABOND—Built-Up Mica

DILECTO—Thermoserting Laminates. Electrical Insulation.

CELORON—A Molded Phenolic. Standard and Special Forms

DILECTENE—A Pure Resin Plastic  Available in Standard Sheets,

o e, . Especially Suited to U-H-F Insu- Rods and Tubes; and Parts

Contlnent_a|°Dlam0nd lation. Fabricated, Formed or
el ; - HAVEG—Plastic Chemical Equip- Molded to Specifications.

. ment, Pipe, Valves and Fittings.
RBC-46 ' ’ ’ Descriptive Literature

The NON-Metallics Bulletin GF gives Compre-

DIAMOND Vulcanized FIBRE hensive Data on all C.D

vuLcoib—Resin Impregnated Vul-  Products. Individual Cata-
canized Fibre. logs are also Available.

BRANCH OFFICES

NEW YORK 17 o CLEVELAND 14 « CHICAGO 11 » SPARTANBURG, S. C. » SALES OFFICES IN PRINCIPAL CITIES
WEST COAST REPRESENTATIVES: MARWOOD LTD., SAN FRANCISCO 3
IN CANADA: DIAMOND STATE FIBRE CO. OF CANADA, LTD., TORONTO 8

CWW&M—DWIW{/ FIBRE COMPANY

SEEOUR
CATALOG In
SWEET'S

RS L S S S e SR = — et L= S S P PR L NN S L T I
Established 1895 .. Manufacturers of baminated Plastics since 1911—NEWARK 16 DELAWARE

ELECTRONICS — Jonuary 1946 : 69
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(Type 77D)—The polydirectional feature
helps you obtain beiter balance, clarity, natu-
ralness, and selectivity in studio pickups.

ne a variety of non-directional,
d bi-directional character-

e i
~ NEW creurrs
“r > L )

The new RCA Grounded-Grid amplifier circuits are
at once simpler and more stable than any heretofore
employed. As the name indicates, the grid of the tube
is at r-f ground potential (instead of the filament as in
conventional transmitters). The drive is applied be-
tween cathode and ground, either element being at
the necessary d-c bias potential.

Special tubes have been developed for these circuits.
Neutralization is either unnecessary, depending on
frequency, or, if necessary, very easily achieved.

Other advantages: easier tuning, fewer tube types
to stock, smaller, less-expensive tubes, lower operat-
ing costs, less distortion, and better program quality.

RCA’s new “Direct FM” circuit for the exciter is
something entirely different, too.

=
=2

www americanradiohistorv com

EVERYTHING NEVW FOR FM -

for NEW operating economy....
NEW RcA POLYDIRECTIONAL MICROPHONE

sound reflections can be quickly eliminated
merely by switching to the proper pattern. A
three-position, VOICE-MUSIC switch per-
mits the selection of the best operating
characteristic.

This lightweight, multi-purpose micro-
phone is finished in two-tone umber grey.

NEW RCA TRANSMITTERS

RCA’s line of FM transmitters (250 watt, 1, 3,
10, 25, and 50 kw) are completely new from
exciter to power amplifiers—new circuits,
new tubes, and a new type of construction.

The frames of all power sizes have been
standardized thus assuring uniformity of di-
mensions, appearance, and easing installatior
problems. When increased power is desired,
you merely add an amplifier. Appearance is
equal to that of a single unit. Curved-end
pieces add to the finished appearance.

A new, hollow base frame provides space
for inter-unit wiring, and eliminates the need
of wiring through units or conduits in the floor.

Air filters, flush-mounted centralized control
panels,and concealed hinges are other features
of the new RCA construction—standardized
to assure you a better product at lower cost.
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—from MICROPHONE to ANTENNA

NEW convenience, and NEW performance

THE NEW RCA equipment shown
here i$ merely indicative of the ad-
vances that have been made by RCA in
FM broadcast equipment. Similar im-
provements have been made on every
item that goes into a completed broad-
cast station, including test and measur-
ing equipment, monitoring assemblies,
turntables, and recorders.

The resumption of broadcast-equip-
ment construction, after wartime restric-

porate all the latest FM improvements
that have grown out of RCA’s advanced
war work on communications equip-
ment for the armed forces.

If you are planning to build a new
FM station, we believe that “RCA all
the way” will help you to make it a
better station. You will be assured of
the same efficiency, convenience, oper-
ating economy, and performance that

tions, offered us a unique opportunity to
design an entirely new line—integrated
in every detail. The various units incor-

NEW RCA CONSOLETTE

(Type 76-B2)—Provides a complete high-fidelity audio
system for FM, AM, and television at a price even the
smallest station can afford.

Compact (39 by 17 by 10% inches), it includes all the
amplifying control and monitoring equipment needed to
handle two studios, an announcement and a control-
room microphone, two turntables, and six remote lines.

It enables simultaneous auditioning and broadcasting
from any combination of the studios, turntables, or re-
mote lines. The talk-back system is independent of pro-
gram channel—no feed-back. Emergency amplifier and
power supply circuits help prevent time off the air.

Differs from two previous RCA models now giving sat-
isfactory service in more than 300 stations primarily in
its frequency response—now extended to 15,000 cycles.

have made RCA’s AM equipment the
undisputed first choice of broadcast =
stations for the past decade. ..- '
poration of America, Camden, N:

RCA SUPER TURNSTILE ANTENNA

The advantages of this antenna make up an impressive
list. A few include: high-gain, permits the use of a lower
transmitter power for a given coverage, full performance
at any frequency from 88 to 108 mc, handles up to 20 kw,
easy to install, wide band, pretuned at factory, no field ad-
justments whatever, a standardized low-cost “packaged”
item—comes complete, de-icer units easily added, fewer
end seals, entire structure can be grounded.

In addition, it has the usual advantages of any turnstile
antenna: an inherently circular field pattern, low wind
resistance, and simple, inexpensive, single-pole mounting.

The antenna, because of its relatively high gain and
extended band width, is also ideal for television. Naturally,
since it is of the turnstile type, both sound and picture
transmitters can be fed into the same antenna.

FM BROADCAST EQUIPMENT

RADIO CORPORATION of AMERICA

ENGINEERING PRODUCTS DIVISION, CAMDEN, N.J.

WWW-americanradiohistorv. com
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You may be sure of
- proper surface condition
~ INSIDE and OUTSIDE
when you specify

4 AGALOY

| .
[ Bl & s LAEEAAE

Small accurately drawn
tubing in

® MONEL metal
® INCONEL

® NICKEL

©® 18-8 STAINLESS

Sizes up to and incuding %-inch out-
side diameter. Welded or seamless

construction.

Write for literature describing Agaloy’s
complete line of cold drawn Stainless,

Corbon and Alloy tubing.

AEA[”Y TUBING CMPANY e MILL: SPRINGF;ELD, OHI(')—;

EXECUTIVE AND SALES OFFICES: 1027 NEWARK AVE., ELIZABETH 3, N. J. « CHICAGO OFFICE: 221 NORTH LA SALLE ST., CHICAGO 1, IlllNPlj
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L PAD iINPUT

3 2

NETWORK
CrICY] [ Y]

{ow Frequency Motor

High Frequency
Driver

High Frequency Horn
Low Frequency Cone an
Continvation of High
Frequency Horn

Low Frequency Speoker

JENSEN RADIO MANUFACTURING COMPANY o

TYPE H

SPECIFICATIONS

TYPE H
WITH Comprecacon-tyte HIGH-FREQUENCY SPEAKER

The first of a new series of JENSEN Coaxial Speakers,
combining in one coaxial assembly a horn-type high-
frequency speaker with- a cone-type low-frequency
unit. By unique design, the cone of the low-frequency
unit forms a part of the high-frequency horn, thereby
dispensing with a separate horn. An integral two-
channel network gives the desired crossover charac-
teristics. Thus this new Coaxial Speaker provides the
quality of reproduction so essential and desirable for
radio receivers emd phonographs for home entertain-
ment, particularly for FM reception and high quality
phonograph recordings.

The distribution characteristics of the Type H Coaxial
are excellent and, when installed in a suitable en-
closure such as a Bass Reflex cabinet, its performance
covers the entire frequency range useful in home re-
production.*

Type H Coaxial, illustrated here with field coil low-
frequency speaker and At#/c0 5. high-frequency unit,
is designed for manufacturers. Other models for more
general use, incorporating #Atw/ce 5. design in both
high-frequency and low-frequency units, will shortly
be announced.

Other Coaxials Now Available!

These Type J Coaxials, ime
proved over prewar de-
sign, offerlow-cost Coaxial

Power rating 25 watts
maximum, in speech and
music systems. Input im-
pedance 16 ohms. Field
14-2C watts. List price
appreximately $100.00.

*See No. 3 JENSEN Monograph:
“Frequency Range in Music Re-
production,” for discussion of use-
ful frequency ranges.

performance in home ra-
dio receiver and phono-
graph entertainment.
JAP-60 () 5-inch) with HF Con-
trol Switch, List price $79.453
JHP-32 (| 5-inch) with HF Con-
trol Switch. List price $56.1%5
JCP-40 (1 2-inch)HF Level Con-
trol extra. List price $33.45%

ensen

6807 3. LARAMIE AVE. ¢ CHICAGO 38, ILLINOIS

IN CANADA - COPPER WIRE PRODUCTS, LTD. o Y37 OXFORD ATREET, GUELPH, ONTARIO

L yﬁeaa/lm n @eo{yn and u//afnaﬁu'/ine 9/ Fine Aooee
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Y2=-WATT

Length 3/g in. Diam. 9 /g4 in.

1L}
1-WATT

Length /14 in. Diam. 7 /32 in.

2-WATT

Length 1114 in. Diam. 5/1¢ in

Length of all teads—11/2 inches

Type J Brad-
leyometers are
furnished in sin-
gle, dual, and
triple construc-
tion, to be used
as rheostats or
potentiometers,

The molded
resistor element
has substantiol
thickness . . . ap-
proximately
1/32 inch. Any
resistance -rota-
tion curve s

rivets, no sold-
ered or welded
connections, and
no conducting
paints in the elec-
trical circuits.

74

available,
Bradleyom- A I I E
eters have no

FIXED & ADIUSTABLE RAD

““A-B Fixed Resistors

will not break down
under the Cold Test’’

During wartime, a high official made this significant
statement: “Allen-Bradley now is the only known source
for a resistor that will not break down under the Cold
Test requirements.”

War service, of course, called for top dependability
in resistor performance. Hence, in every war zone,
Allen-Bradley fixed and adjustable resistors were the
choice of the men who required resistors that held up un-
der all extremes of temperature, pressure, and humidity.

Allen-Bradley insulated fixed resistors are available
in Y2-watt, 1-watt, and 2-watt ratings with 1%-inch leads
and tolerances of 5, 10, and 20 per cent. Specifica-
tions furnished on request.

Allen-Bradley Company
110 W, Greenfield Ave., Milwaukee 4, Wis.

-BRADLEY

=AUV

January 1946 — ELECTRONICS
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The "CR" relay illustrated is a single
pole normally open double break
arrangement. Standard insvlation is
molded bakelite. Contacts are silver,
although alloy contacts can be sup-
plied. Contact rating with %" silver
is 15 amperes at 24 valts D. C. or

110 volts A, C. Non-inductive, The.

arrangement shown is 1 33/64” high;
13/32” wide and 125/32” long.
Weight 3 ounces.

Allied Relay Types

Power, Sensitive, Telephone,
Differantial and others.

' Also—-Solenoids and Electro-
| magnetic devices.

B

ELECTRONICS — January 1946

Remarkably small for a power relay the “CR" developed
by Allied will enable you to materially reduce the size
and weight of your electronic controls.

Having large contacts and heavy gram pressure the “CR"”
performs switching operations which usually require con-
siderably larger relays. Highly adaptable the “‘CR™ has
two, three and four pole variations. Conveniently located
contact and coil terminals permit speedy and simple as-
sembly of the relay into your unit. For severe dust and dirt
conditions the “CR” can be hermetically sealed with the
handy plug-in base or with solder terminals.

The “CR" is but one of many types of relays produced by
Allied to the high quality standards demanded by your
product. Several modern, strategically located plants are
available to furnish your immediate requirements. A check
with Allied engineers will help you in the selection of the
correct relay for your control. Write today.

ALLIED CONTROL COMPANY, INC.

GENERAL OFFICES: 2 East End Ave. (at 79th St.) New York 21, N. Y.
Factories: New York Clty (2 East End Ave.)—Plantsville, Conn. Chicago—~321
N. Knox Avenue, Chicage 41, llinois. In California: Allled Control Co. of
California, Inc., 1633 Sauth Hope St., Los Angeles 15, Callf.

'AC-1
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To determine suitability Uncased paper sections are checked prior to
of aluminum foil for ca- impregnation. Completed units are tested for capacitance,
pacitor use, every lot is power factor, insulation resistance, terminal-to-terminal
tested for thickness, unit -and terminal-fo-can, as well as for dielectric strength and
weight and electro- tightness of seal,

chemical characteristics.

® A paper capacitor can be no better than its
The porosity oiiBREPr several.layers of paper dielectric, the quality
dielectric is imporiant, of the impregnant, and the thoroughness of

This porosify 1gst is the impregnation and sealing.

made on each roll of
That is why there are so many routine check-

ups in Aerovox paper capacitor production.
Paper tissues, metal foils, oils and sealing com-
pounds, are critically checked. Sections are
checked before impregnation and casing.
Completed units are subjected to a final check-
up and inspection.

P @Mﬁ

“Individually-tested” is no idle boast as ap-
plied to Aerovox capacitors. It means precisely
what it says. And to the capacitor user, it is a
guarantee of dependable and long-lasting and
economical service for the smallest and cheap-
est quite as well as the largest and costliest of
types that bear the Aerovox label.

® Write for engineering literature.
Submit your capacitance problems.

Production control of impregnating materials.
Electrical test is preceded by careful check-
ing of temperature of oils.

FOR RADIO-ELECTRONIC AND
INDUSTRIAL APPLICATIONS
FREROVOX "conpo’i‘un'on NEW BEDFORD, MASS., U.S.A. 7
b F o SALES UH‘IC(S hl All PRINCIPAI. Bmzs . Elpnlt 13 E . 40th ST NEw YORK 18, 16, N 1/
B wmmmmemese®® ¢ able: ‘ARLAB’ o In Canada: AEROVOX CANADA LTD., HAMILTON, (my

78 Jonuary 1946 — ELECTRONICS
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START WITH YO

(

WRITE
FOR THIS
BOOKLET

-
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]
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It contains details of FCC
Tool Siweels Cast-To-Shape
and of other important
Forging and Casting Divi-
sion specialties that may
offer you money-saving
production ideas. Get your
copy—write for it today.

ADDRESS DEPT. ... E-37

_/

wapD ea78-C

HEN it’s dies you’re making
—small or large—or various
other forming tools or gages or
certain fast-wearing parts of ma-
chines, FCC Tool Steel Cast-To-

Shape can really save you money.

Very intricate shapes can now be
cast in one piece within an eighth-
inch of finished size. This means
that you pay for less steel to begin
with, and reduce machining time

substantially.

Air Hardening, Oil Hardening
and special Hot Work Tool Steels
of various grades—each a thor-
Koughly dependable performer in

f

its class—are promptly available in

this modern, economical form.

Any Allegheny Ludlum branch
office can give you full particulars,
or write for data.

ALLEGHENY
LUDLUM

STEEL CORPORATION

Forging and Casting Division
DETROIT 20, MICHIGAN

ELECTROMICS — Jonuary 1946
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GOING SOMEWHERKE?

DICO can handle, to your complete satisfaction, the development and produc-
tion of couxial transmission lines and fittings, wave guides, dipole antennas, direc-
tional antennas, plumbing for VUHF, RF cable assemblies, slotted lines, probes,
voltmeters, standing wave indicators, frequency measuring devices, wave meters,
and other precision instruments. Unexcelled for its exactness, DICO can also offer
the same adaptability and proficiency for any comparable type of development and
manufacture, whether in part or whole. Our representative will call for consultation,

without placing you under any obligation. Ask now.

PRODUCT ENGINEERING. DESIGNING,
DEVELOI'MENT: GOLD AND SILVER
PLATING: SOLDERING. WELDING,
CASTING. ASSEMBLING. FINISITENG

DIAMOND

INSTRUMENT CO.

WAKEFIELD - MASSACHUSETTS

Jonuary 1946 — ELECTRONICS
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OUT GOES SPOILAGE!

Hamstrung by work-spoiling driver skids while he used
slotted screws, a certain radio cabinet manufacturer made
a complete switch-over to Phillips Recessed Head Screws.
Result: production shot up like a rocket!

DOWN 60 cosTs!

With this upward swing in production, there was a conse-
quent downward swing in costs. A downswing that was
helped along plenty by tHe fact that Phillips Screws drive
up to 50 percent faster!

UP GOES STRENGTH!
On production . . . on costs . . . yes, also on design, . . .

use of Phillips Screws makes a big difference. Engineered
for heaviest driving pressures, they help designers plan

AWAY GOES SALES RESISTANCE!

Saleswise, too, use of Phillips Screws pays off. They not
only add to a product’s strength, smartness, and general
good looks. They also banish burrs that snag clothes and

exceptional strength and rigidity into products! . sidetrack sales!

Its ?h%;ﬂd- ---the engineered recess!

-

. In the Phillips Recess, mechanical principles are so correctly applied
that every angle, plane, and dimension contributes fully to screw-driving
efficiency.
... It's the exact pitch of the angles that eliminates driver skids.
... It's the engineered design of the 16 planes that makes it easy to apply
full turning power — without reaming,.
... It’s the “just-right” depth of recess that enables Phillips Screw Heads
to take heaviest driving pressures.

With such precise engineering, is it any wonder that Phillips Screws
speed driving as much as 50% - cut costs correspondingly?

To give workers a chance to do their best, give them faster, easier-
driving Phillips Recessed Head Screws. Plan Phillips Screws into your

PHILLIPS % SCREWS

WOOD SCREWS ¢« MACHINE SCREWS « SELF- TAPPING SCREWS « STOVE BOLTS

e o o o e o Made in all sizes, types and head styles ® ¢ o o o o o o

The H. M. Harper Co., Chlcago, I,
international Screw Co., Detroit, Mich.

The Lamson & 3essions Co., Cleveland, Ohlo
Manufacturers Screw Products, Chicago, III,
Milford Rivet and Machine Co., Milford, Conn,
The National Screw & Mfg. Co., Cleveland, Ohio
New England Screw Co., Keene, N. H.
Parker-Kalon Corp., New York, N. Y.
Pawtucket Screw Co., Pawtucket, R. I.

Pheoll Manufacturing Co., Chicago, Iil.

Reading Screw Co., Norristown, Pa,

Russell Burdsall & ward Bolt & Nut<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>