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The Case of the Ailing Magneto . . .

Showing That Cooperation
Can Lick Almeost Any

Contact Problem :

When you add eagerness 1o cooperate to engineering experience
and “know how,” you will understand in some measure why such
incredible production results are coming from industry’s team
work in the war effort. And that goes for any part—from gigantic
casting to tiny contact point.

Nowadays, contact production ills demand quick action from
the specialist, especially when the prescription must be vir-
tually instantaneous.

Recently, Mallory had a hurry call for help with ailing aircraft
magnetos. Combat planes were grounded by faulty magneto
operation. Tests traced the trouble to contact “pitting” which
caused the airplane engine to misfire.

Mallory contact engineers sought a better material. Speedy
experiments indicated a standard Mallory alloy. Suitable con-
tacts were designed, attached to proper backing and put on test.
In a few days, the magneto manufacturer’s contact troubles
were over. The new contacts were incorporated in the magneto
production line and magnetos no longer held up efficient combat
plane production.

Some folk might hail this example of Mallory contact develop-
ment as a success story. We prefer to regard it as an example of
eager cooperation—the application of years of experience and
“know how’’ that is merely part of the day’s work for war effort.

We think we have learned a lot about contacts over the years—

and we know we are adding to that knowledge with every

"""" m  development we make. Consult us when your designs
involve contacts and complete contact assemblies.

P. R. MALLORY & CO., Inc., INDIANAPOLIS, INDIANA

CALL IN MALLORY Cable Address—PELMALLO

}'
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CONTACT ASSEMBLIES
& NON FERROUS ALLOYS
P“ POWDERED METAL ALLOYS

( _
O

ELECTRICAL CONTACTS AND
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LONG I.Ié! ASSURED!

Tke single mrost important quality you seek in any condenser is...a guarantee of long life.
And this guarantee is built into Tobe Capacitors— built in by persistence in research,
soundness in engineering, excellence in productien, sius 20 years of condenser experience.
One of tte Tobe Capacitors is Type SIC-510M-6 :llustraed above. It is doing a vital war
job as a filter. condenser in secret equipment. Impregnatad and filled with mineral oil, it is
typical of -he careful manufacture and conservative rcting which characterize Tobe

Cepacitors. Ask us about your condenser problenss.

TOBE CAPACITOR-TYPE 3IC-510M-6-EU

CAPAZEY . . . 3 x .2 mfd. SHUNT RESISTAMCE . . . 15.C00 megohms or greater
TEST VOLTAGE . . . 8,000 volts DC POWER FACTOR . . At 1,000 cycles—Iless than .004
WORKING VOLTAGE . . . 4,000 volts DC NINERLL Ol | PREGNATED — MINERAL OIL FILLED

A BIG PART IN INDUSTRY TOMORROW

ELECTRONIC INDUSTRIES © March, 1943
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More tube hours
are going into battle

Through a series of design and construction develop-
ments tending to prolong normal operating life, we have
increased the length of actual service that is being de-
rived from each AMPEREX tube. Basically, our facil:ties
are of laboratory type. And any measure of our war pro-
duction, computed solely on the number of tubes manu-
factured, would not be a true indication of our total effort.

We, at AMPEREX, have kept pace with numerical pro-
duction increases being registered throughout the nation.
But we are infinitely more proud of our attainments in
building longer life into our transmitting and rectifving
tube designs. Each AMPEREX radio and radar tuke is
bringing extra hours of performance to equipmernt at
the front.

AMPEREX ELECTRONIC PRODUCTS

79 WASHINGTON STREET BROOKLYN, NEW YORK




SHBOTAGES COMMUMIATTONSS

® o0

Like so many demors, the crashes and crackles of unwanted radio
nois2 can play havoc with communications. They blot >ut words—
vital words broadcast from >.ane to plane, from ship to ship, from
comnand car to jeep or tank. They endanger the lives of fighting
men—they sabotage commtruications—unless the proper suppres-
sion filter system is mstallec.

Sclar Elim-O-Stats suppress interference right where it starts.
Thev absorb interference from generators, motors, cdntacts and
other sources. Thousands of these compact filters protect the lives
of cur land, sea and air fizaters. They prevent tae blotting out
of vital communications in radio-directed combat.

Pioneers in capac:tor manufacture and electronic research, Solar
eng:neers probe the rapidly-expanding future of racio develop-
mert. In post-victary cars. ships and planes, Salar war-proven
Capacitors and Elim-O-Stats will safeguard civilian communica-

tioms, just as they are safeguarding military operacions todav.

Solar Manufacturing Corporation, Bayonne, New Jersey.

’ ‘ : ! ‘__:.“I:

MAKERS OF RADIO NOISE SUPPRESSION FILTERS AND CAPACITORS
wWww.americanradiohistorv.com - E
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A new world of
wonders, through

ELECTRONICS

From the very beginning,
Thordarson engineers recog-
nized this amazing industry as
a new challenge to their imag-
inations and a new opportunity
to achieve.

As a result, Thordarson
developments in the field of
electronics are today far ad-
vanced . .. and they bear the
same hall-mark of superiority
which is a part of every
Thordarson accomplishment...

When the propitious moment
arrives, the tremendous scope
of our research in electronics
will be self evident!

ELECTRIC MFG. COMPANY
300 WEST HURON STREET, CHICAGO, ML

Fransformeor Spoccalists Sitece IEFE
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It you believe in the future of America as we
do, then we’re asking for an appointment im-
mediately after the victory bas been won . ..
when a bright new era awaits us all.

Perhaps we can talk about a coil problem
... bow thoroughly we’re organized to help
you on such a problem only military censor-
ship forbids telling now. Or it may be that
you manufacture your own coils and will be in-
terested in discussing magnet wire—any shape
—any insulation that your operations require.

G

—

REGUa. PAY.0FF.

A BANY
AONDA wine & casLE CONEE
%

As a matter of fact, perhaps we can get to-
gether now, but if it bappens we can’t, remem-
ber we have a date in and for the future. When
we both can keep it, you can again take advan-
tage of Anaconda service and the benefits
derived from the single product control “from
mine to consumer” backed by years of contin-
uous metallurgical experience. —

ANACONDA WIRE & CABLE COMPANY
General Offices: 25 Broadway, New York
Chicago Office 20 North Wacker Drive
Subsidiary of Anaconda Copper Mining Co.
Sales Offices in Principal Cities

This familiar trode-mark

symbolizes the best ef-

forts of modern research
and praduction.

ANACONDA WIRE & CABLE COMPANY

ELECTRONJC [INDUSTRIES e March, 1943
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am2 NEW GLASS

mail coupon today for

Electrical |
Porcelains

TY
NG TEMPERATURE
ATING TEMPERATURE
ON (0-300°0)
N—24 HRS.

MODULUS OF RUPTURE
— ANNEALED GLASS LBS./IN2 X 10°
MODULUS OF RUPTURE

—SPECIAL PROCESS LBS./IN2 X 10%

; OHMS PER

S R CM. CUBE
'__gooc—“ MEG. 7
%

p.F. —20°C—1 MEG.
__200(:_—1 MEG. 7 :
194D

L. F.
DIELECTRIC STRENGTH

6
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INSULATORS...

free sample and data!

ALMOST NO LIMITS ON SIZE OR SHAPE

F you need insulators, here’s what you've been waiting for! Corn-
ing Glass Research announces new tyges of electrical insulators
Pyrex brand Multiform Glassware. Its general charalteristics in-
clude low loss factor, high dielectric strength, negligible water ab-
sorption, adequate mechanical strength. For example, Multiform
glass Number 790 (see chart on opposite page) meets requirements
of U. S. Navy Standard RE-13A-317F. And all Multiform glasses
comply with the proposed A.S.A. American War Standard on Radio
Insulation Materials of Low Dielectric Constant.

The characteristics of these glasses plus Corning’s new fabrication
methcds make possible an extremely wide range of shapes and sizes.
General dimensional tolerances are: large or heavy pieces, intricate
shapes, hollow cylindrical sections— +2.0% or 0.010"; flat plates,
solid rods, discs, beads, bushings— +1.0% or 0.005”, except thick-
ness which should be +4% or 0.005".

Best of all, glass-making materials are still fairly plentiful. Pyrex
brand Multiform Insulators are available NOW! Mail the coupon-
today for a free sample and a descriptive booklet just off the press.

Pyrex brand Multiform Glassware is particularly adapt-
ed to manufacture in such shapes as scolid cylinders,
plates with one or many holes, large heavy-walled arti-
cles, coil forms, hollow cylindrical beads, and many other articles
in a wide variety of shapes. In size and weight, these insulators run
the gamut from small beads, several thousand to the pound, to large
pieces with maximum dimensions up to 15", weighing 25 pounds
ecach or more.

C .
Case ion, 1 n
MAIL COUPON TODAY! | bsf::,ﬁk‘Ma::;ddme i ept_ELi} N, Y. I
ulriy, esc,-,'pﬁv iatey,, .
Na’"e orm Insu,:mr:°klet ,;bout Charg
- s porge, 1
- / Company ........ ) Y %
] s . ) | - wl ,J' lree,Add'e R
l City b b
Pex IRSKuiarors - et /
L — = © -8y, -
" BRAND : B e, -
. — el 2
e .

“PYREX?" is a registered trade-mark and indicates manufacture by Corning Glass Works

ELECTRONIC INDUSTRIES @ March, 1943
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RADIO, TELEVISION, AND COMMUNICATION EQUIPMENT

AM broadcast transmitters Measurement equipment
AM broadcast receivers Military equipment

Carrier current Monitors

Electronic tubes Studio equipment

FM broadcast transmitters Television transmitters
FM broadcast receivers Television receivers
FM police and emergency radio  Transmitting antennas

INDUSTRIAL ELECTRONIC DEVICES

a Directory of

Amplifiers Photoelectric control for:
Arc-welding- control blackout, sabotage prevention,
Atomic-hydrogen welding controi inspection, printing and web
- Battery chargers register, lighting
Cable-fault locator Photoelectric relays
Electric-furnace control Photoelectric pyrometers
Electronic timers Power rectifiers
High-frequency power oscillators Resistance-welding control
High-voltage rectifiers Synchronous-motor exciters
Industrial X-ray Theater-lighting control
Magnhetizers Variable-speed motor drive

Voltage and current regulatoss

ELECTRONIC MEASURING EQUIPMENT

Cathode-ray oscilloscopes Devices to measure:
Electron microscopes resistance, capacitance, induc-
ro uc S Power bridges tance, impulse voltages, trans-
Regulated power supplies sients, coil turns, short circuited
Servo-sweep generators turns, thickness, pressure, strain,
Signal-to-noise ratio meters color, vibration, sound level,
Square-wave generators reflectance, light transmission
X-ray diffraction camera acceleration, rotational speed
8 ELECTRONIC INDUSTRIES o March, 1943
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MEDICAL EQUIPMENT

Radiogrophy Electron microscope
X-ray for therapy Electrocardiograph
Inductotherm

ELECTRON TUBES FOR ALL APPLICATIONS WRITE FOR
Ballast tubes Phanotrons THIS FREE BOOK

Cathode-ray tubes Phototubes

Glow tubes Pliotrons

Ignitrons Radio transmitting tubes
Kenotrons Radio receiving tubes
Magnetrons Thyratrons

Military types

PARTS FOR ELECTRONIC EQUIPMENT

Capacitors Mycalex

Copper-oxide rectifiers Quartz crystals ‘’Electrohics—A New Science for a
Dri-film (wafer-repellent) New World is a 32-page book pre-
Dynamotors pared by General Electric to give
Instruments Transformers the layman an appreciation of elec-
Lamps Tube ports tronics. For a copy, write to General
Molded plastics Voltage stabilizers Electric Company, Sec. 676-108,
Motors and control Wire and cable Schenectady, N. Y.

Sensitive reloys

ELECTRONIC INDUSTRIES e March, 1943




® The best known names in the field

of radio and industrial distribution are
ready to give careful attention to' your
immediate needs for electronic tubes

for replacement purposes.

THE GENERAL ELECTRIC
SUPPLY CORPORATION

AND MANY OTHER OUTSTANDING
DISTRIBUTING ORGANIZATIONS

wWww.americanradiohistorv.com

¢ These alert distributors are conve-
niently- located from coast to coast.
They are organized to give you quick
action—to expedite your priority-
covered orders. Wire, write or phone
your nearest local source of supply.

ALABAMA

Birmingham
Matthews Electric Supply Co.
James Clary Co.
Culiman
Deerr Electric Co.
Mobile
Matthews Electric Supply Co.
Nelson Radlo & Supply Co.
Montgomery
Matthews Electric Supply Co.

ARIZONA
Phoenix

General Electric Supply Corp.
W-6 Radio Shop
Radlo Speclulues Co.

ARKANSAS
Littie Rock
General Electric Supply Corp.
Fort Smith
Interstate Electric Co.
Texarkana
Mims Radio

CALIFORNIA
Fresno
General Electric Suvnly Corp
Spitler, Short & Gri
De Jarnatt Whise. R«ldlo Co.
Hollywood
Radlo Specialties Co.
Los Angeles
General Electrie Supply Corp.
E. W. Reynolds Company
Radio Television Sy. Co., Inc.
Radio Specialties Co.
Radio Product Sales Co.
Pasadena
Dow Radio Supply Co.
Oakfand
General Electric Supply Corp.
D. Brill

E C. Wenger Compnny
Sacramento

General Electric Supply Corp.
Santa Barbara

Channel Radio Supply Co.
San Bernardino

Inland Radjo Supply Co.
San Dlego

General Electric Supply Cow

Coast Electric Company
San Francisco

General Electric Supply Corp.

San Franclsco Radlo 8y. Co.
San Jose

Frank Quement Company
Stockton

De Jarnatt Whise. Radio Co.

ELECTRONIC INDUSTRIES ® March, 1943



COLORADO
Denver

General Electric Supply Corp.

CONNECTICUT

Bridgeport

General Electric Supply Corp.

Hatry & Young
Greenwich

Greenwich Electrical Co.
Hartford

General Eleetric Supply Corp.

Hatry & Young
New Haven

General Electric Supply Corp.

Hatry & Young

Congress Radio Company
Waterbury

General Electric Supply Corp.

DELAWARE
Wilmington
General Electric Supply Corp.
Delaware Radio Sales Co.
DIST. OF COLUMBIA
Washlngton
General Electric Supply Corp.

FLORIDA
Jacksonville
General Electric Supply Corp:
Miami

Generul Electric Supply Corp.
8y. Co.

Electric Radio Eng. &
St. Petersburg

Radio Hospital & Parts Store
Tampa

General Electric Supply Corp.

GEORGIA
Atlanta
General Electric Supply Corp.
Lafayette Radio Corp.
Savannah
General Electric Supply Corp.

IDAHO
Boise
General Electric Supply Corp.

ILLINOIS
Chicago

General Electric bupplv Corp.
R. Cooper, Jr.,
Allled Radio C
Chicago Radio Appnratus Co.
Newark Electric Co.
Lafayette Radio Corp.

Quincy

Crescent Elec. Supply Co.
Rockford

General Electric Supply Corp.
Rock Island

Tri-City Radlo Sy. Co.
Springfield

General Electric Supply Corp.

INDIANA

Evansville

Goneral Electric Supply Corp.
Fort Wayne

Protective Elec. Sy. Co.

Pembleton Laboratories

Radio Parts Co.
Indianapolis

General Electric %upply Corp.

Van Sickle Radio Co.
Muncie

General Electric Supply Corp.
South Bend

South Bend Electric Co.
Terre Haute

Advance Electric Co.

IOWA

Burlington

Crescent Elec. Supply Co.
Davenport

Crescent Elec. Supply Co.
Des Moines

General Electriec Supply Corp.
Dubuque

Crescent Elee. Supply Corp.
Mason City

Crescent Elec. Supply Corp.
Sioux City

Crescent Elec. Supply Corp.
Waterloo

Crescent Elec. Supply Corp.

KANSAS
Wichita
General Electric Supply Corp.
Radio Laboratories
Topeka
Radio Laboratories

KENTUCKY
Louisville

General Eleetric Supply Corp.
Universal Radio Supply Co.

ELECTRONIC INDUSTRIES

LOUISIANA
New Orleans
General Electrie Supply Corp.
Shreveport
General Electric Supply Corp.

MAINE
Bangor
General Llectrl. Supply Corp.
Rice & Tyler
Portland
General Electric S8upply Cotp.
Bartlett Radio Company

MARYLAND
Baltimore
General Electric Supply Corp.
Radio Electric Service Co.
Cumbertand
Morrissey’s Radio Sy.. Co.

Hagerstown
Zimmerman Wholesalers

MASSACHUSETTS

Boston

General Electric Supply Corp.

Brattle Radlo Co.

Radio Wire Television, Inc.

The Radlo Shack Corp.
Springfield

General Electric Supply Corp.

T. F. Co.

. Cushing
Springtield Radio Co.
Worcester

Coghlin Electric Company
General Electric Supply Corp.
Radio Malntenance Sy. Co.

MICHIGAN
Ann Arhor

Purchase Radio
Wedemeyer Radio Co.

Battle Creek
Wedemeyer Radio Co.

Detroit

General Electric Supply Corp.

M. Duffy & Co.
Badm Specialties Corp

Grand Raplds

General Electric Supply Corp.

Jackson
Fulton Radlo Sy. Co.

Kalamazoo
General Electric Supply Corp.

Lansing

General Electré% Supply Corp.

Knight El
Muskegon

Fitzpatrick Elec. Supply Co.
Saginaw

General Electric Supply Corp.
St. Joseph

8t. Joe Radio Co.

MINNESOTA
Duluth
General Electric Supply Corp.
Northwest Radio
Minneapolis
General Electric Supply Corp.
St. Paul

General Electric Supply Corp.
Hall Electric Company

MISSISSIPP!
Jackson
General Electric Supply Corp.

MISSOURI
Joplin
General Electric Supply Corp.
Kansas City
General Electric Supply Corp.
Radlo Laboratories
st. Louis
General Electric Supply Corp.
Van Slckie Radio Co.
Gordon Radio Company
Walter Ashe Radio Company

MONTANA

Butte
General Electric Supply Corp.

NEBRASKA
Omaha

General Eleetrie Supply Corp.
Radio Equipment Corp.

NEW HAMPSHIRE

Concord
Carl B. Evans

NEW JERSEY

Jersey Clty

General Electrie Supply Corp.
Newark

General Electrie Supply Corn,

Aaron Lippman & Co.

Radio Wire Television. Inc.
New Brunswick

Aaron Lippman & Co.

®  March, 1943

Paterson
General Electric Supply Corp.
Aaron Lippman & Co.

NEW YORK
Albany
Havens Electric Co.. Inc.
Fort Orange Radio Dist. Co.
Binghamton
So. Tier Blectrie Sy. Co.
Brooklyn

General Eleetric Supply Corp.
Buffalo

General Electric Supply Corp.
Dymac Radio Co.

Elmira
So. Tier Electric Sy. Co.

Barker, Rose & Kimball, Inc.

Ithaca
Stallman of Ithaca
New York City
Metropolitan Dist. Branch.
General Electric Company
General Electric Supply Corp.
Harrison Radio Co.
Harvey's Radio Shop
Radio Wire Television, Inc.
Sanford Samuel Corp.
Sun Radio Company
Terminal Radlo Corp
Service Radlo Engineers
Niagara Falls
General FElectric Supply Corp.
Piattsburg
Bragg Bros.
Poughkeepsie
Electra Supply Co., Inc.
Rochester
General Electrie Supply Corp.
Beaucaire, Ine.
Radio Parts & Equip. Co.
Brown Radlo Service & Lab.
Masline Radio Parts
Rome
Radio Service Lab.

Syracuse
Gould-Farmer Co., Irc.
E. Berndt
Utica
Langdon & Hughes Elec. Co.
Vaeth Electric Company

NORTH CAROLINA

Asheville

Freck Radio & Supply Co.
Charlotte

General Electric Supply Corp.

Shaw Distributing Ce.
Greenshoro

Johannesen Electric Co.

NORTH DAKOTA
Fargo
Dakota Electric Supply Co:

OHIO

Akron

General Electrie Supply Corp.

Brighton Sporting Gooeds Co.
Canton

Furbay-Sommer Company

Burroughs Radio Company
Clncinnati

JGeneraI Electrlc Supply Corp.

ay

United Radio, Ine.
Cleveland

General Electric Supply Corp.

Progress Radio Supply Co.

Radio Serviceman’s Sy. Co.
Columbus

General Electric Supply Corp.

ASK FOR THIS G-E
ELECTRONIC TUBE HANDBOOK

® Ask your nearest distributor

for a copy of this quick reference
handbook. You will find it inval-
vable for specifying and selecting
the electronic tubes you need.

Dayton

Crostey Difemtbuting o™
Kent

Kladag Radio Labs.
Lima

Lima Radio Parts Co.
Toledo

Geuneral Electric Supply Corp.
Youngstown

General Electric Supply Corp.-

OKLAHOMA

Oklahoma Clty
General Electric Supply Corp.
Southern Sales Co.

Tulsa
General Electric Supply Corp.
Radio, Inc.

OREGON
Portland

General Electric Supply Corp.
Radio Supply Co.

PENNSYLVANIA

Allentown
General Electric Supply Corp.
Erie
General Electric Supply Corp.
Warren Radio Co,
Harrishurg
Raub Supply Company
Lancaster
Raub Supply Company
George D. Barbey Co.
Philadelphia
General Electric Supply Corp.
Ellfott Lewls Electrical Co.
Consolidated Radio Corp.
Radio Elec. 8erv. Co.. Inc.
M & H Sporting Goods Co.
Eugene G. Wile Company
Pittsburgh
Ochiltree Electric Company
General Electric Supply Corp.
Cameradio Co.
Reading
General Electric Supply Corp.
Geo. D. Barbey Co.
Seranton
General Electric Supply Corp.
Fred P. Pursell Company
Uniontown
Zimmerman Wholesalers
Williamsport
Lowry Electric Co., Inc.

RHODE ISLAND

Providence
General Electric Supply Corp.
Kraus & Co.

SOUTH CAROLINA

Charleston
Perry-Mann Elee. Co., Inc.

Columblia
Perry-Mann Elec. Co.. Inc.
Dixie Radio Supply Co.
SOUTH DAKOTA
Sioux Falls
Crescent Elee. Supply Co.

TENNESSEE

Chattanooga
General Electric Supply Corp.
Jones-Sylar Supply Co.

Knoxvitle

General Electric Supply Corp.
Memphis

General Electric Supply Corp.

Bluft City Distributing Co.
Nashvlile

General Electrie Supply Corp!

TEXAS

Abilene

General Electric Supply Corp.
Amaritlo

General Electric Supply Corp.
Austin

The Hargis Co.
Corpus Christi

Strauss-Frank Co.
Dallas

General Electric Supply Corp.

Southwest Radio Service
Wilkinson Bros.

Denlson
Denison Radio Lab.
El Paso

General Electrlc Supply Corp.
C. €. MeNic

Fort Worth

General Electrlc Supply Corp.
Fort Worth Radio Supply Co.

Houston
General Electric Supply Corp.
Strauss-Frank Co.

San Antonlo

General Electric Supply Corp.
Strauss-Frank Co.

UTAH
Salt Lake City

General Electric Supply Corp.
Radio Supply, Inc.

VIRGINIA
Norfolk
General Electric Supply Corp.
Radio Supply Co.
Richmond
General Electric Supply Corp.

WASHINGTON
Seattle
General Electric Supply Corp.
Spokane
General Electric Supply Corp.

WEST VIRGINIA

Charleston
Virginian Electrie Co., Inc.
Hicks Radio Supply Co.
Sigmon Radio Supply Co.
Wheeling
Cameradio Co.

WISCONSIN

Appleton

General Electric Supply Corp.

Valley Radio Distributors
La Crosse

General Electric Supply Corp.
Madlson

Crescent Elec. Supply Co.
Mllwaukee

General Electric Supply Corp.

TERRITORY OF HAWAII
Honoluly
W. A, Ramsay Ltd.

THERE'S A G-E TUBE FOR EVERY ELECTRONIC PURPOSE

GENERAL

WwWW.americanradiohistorv.com
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Two baiches ot different
steel alloys became mixed.
They had to be sorted quick-
ly. positively, economically.
This oscillograph pattern
served to identify one alloy
from the other.

A manufacturer of ignition
equipment wanted fo check
operating conditions. This is
what he saw when a defec-
tive condenser was across
breaker points.

A musical instrument man-
ufacturer wanted an “elec-
tronic blueprint” of good
tone. This oscillograph gave
him the wave form to be
matched for good-tone ac-
cordions.

12

IN THIS ELECTRONIC AGE

% Knobs are adjusted; a green dot gyrates to weave a weird
pattern; the operator is fascinated by the graphic story unfold-
ing before his eyes. Truly crystal gazing, in this electronic
age. And dealing with the past, present and future of a host
of details encountered in research, production, servicing—
scientifically.

A decade ago the cathode-ray oscillograph was a scientific
curiosity. A dozen or two such costly instruments existed in
this country, mainly in lavishly equipped laboratories. But
Allen B. DuMont pioneered the commercial cathode-ray tube
and oscillograph. With advanced engineering and economi-
cal production methods, he brought such equipment within
reach of everyone. Today DuMont equipment is standard
in laboratories, engineering departments, plants, maintenance
routine—and in military operations, of course.

Regardless what your job may be or what industry or war
effort you serve, it can be done better, quicker, cheaper, if you
resort to this electronic crystal gazing, with DuMont equipment.

4 Write for Literature . . .

ALLEN B. DU MONT
LABORATORIES, Inc.

Passaic * New Jersey
Coble Address: Wespexlin, New York

ELECTRONIC INDUSTRIES @ March, 1943
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A BOON TO
Radionics

. « « Dut it will
not work without
a tube!

Another radionic development that has an -
important future use is a device which gathers data } /
from time displacement sheets . . . used in clinics for b
the study of respiratory and diadochokinetic movements. RAYIH [nN
A boon to radionics, but it will not work without tubes.

Just how well RAYTHEON has succeeded in developing and producing special tubes
that have large potential wartime vital needs, as well as postwar industrial applica-
tions, is evidenced by RAYTHEON’S outstanding record of production.

This has enabled RAYTHEON to become a greatly increased factor in secret tubes and
equipment for global warfare.

When these developments can be released for general domestic use they will be an

important factor in the new industrial art of radionics, maintaining RAYTHEON'S
leadership and ability in keeping ahead with the most advanced tube designs.

Raytheon Manufacturing Company

WALTHAM AND NEWTON, MASSACHUSETTS

DEVOTED TO RESEARCH AND THE MANUFACTURE OF TUBES
AND EQUIPMENT FOR THE NEW ERA OF ELECTRONICS

ELECTRONIC INDUSTRIES @ March, 1943
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YOURS FOR THE ASKING . . .

g

NEW, TIME-SAVING CATALOGS

on Small Pyranol Capacitors

HESE publications make it easy for you to
select Pyranol* capacitors for applications for Built-in A pp lications
such as electronic devices, communications
equipment, control, motors, and transformers.

This technical information is up to the
minute, easy to use. Covers all the standard
types and sizes generally required—all those
that have been found most desirable with re-

. ! . * More than 350 standard ratings to choose from
spect to ratings and dimensions.

You'll find it’s easy to design with G-E * Easy-to-read, easy-to-use tables and diagrams
capacitors, because: (1) Pyranol, the treating
material, makes these units small and compact
—often you can reduce the size of your * Handy thumb index for quick reference
equipment and save critical material; (2) many
of the ratings are available in cylindrical, oval,
or rectangular cases; and (3) they can be
operated in any position.

* large photographs of representative types

’ General Electric Company, Section D 407-49
i Schenectady, N. Y.

i Please send me complete information on small Pyranol

Get your copies of these comprehensive, time- § capacitors for built-in applications.
saving publications. | [[] For D-c Applications (GEA-2621A)
l‘!’y{gnol isthe G-E trade name for askarel—a synthetic, noninflammable . D For A-c Applications (GEA-2027B)
iquid.

. = e NamMe e —
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A laugh. A smoke. A last lingering look at the chart. It won’t be long now.
You’re rarin’ to go, Tom. It isn’t easy to sit back and tell funny stories . . . waiting for the call.
Maybe you’re a little scared. Who wouldn’t be? But you’re ready.

You’re ready because you’re a fighter pilot with the best training, the best equipment and the

best cause on earth.

There she goes, Tom! Good luck . . . and God bless you!

Overnight we changed at ALCO to the sort of setup that would get things ready for
Tom. That meant going on a 24-hour basis, developing the speed, facilities, personnel
for insuring maximum wartime production to the extent of ten times 1939 production.
Unbhappily, too, it meant deserting the AlSiMag needs of long-time ALCO friends of
40 years standing. We’re geared to the war job now ... and it’s full speed ahead and

all of it financed without government participation!

“ N The ALCO pian! was on the first list of 43 awards for excellence in quality and quantity of war production.
o N e , :
N EV\\V‘ i R T T T

ALSTMAE

== TRADE MARX REGISTERED W $ PATENT OFFICE

AMERICAN LAVA CORPORATION

CHATTANOOGA, TENNESSEE




Ev:ry onE connected with the electronics industry
can be proud that television is destined to be the
big new industry of the post-war years. Business
leaders and economists expect it to rival the
growth of the automobile industry after the last
war. It should help America “take up the slack”
when Peace comes — enlist piled-up savings —

make thousands of new jobs.

Farnsworth, pioneer and natural leader in tele-
vision manufacture, is already enlarging that
opportunity. Our advertising, right now, is tell-
ing America about the television to come — when
the war is finally won.

Farnsworth production, today, goes entirely

to the armed forces . . . fine precision equipment
that will help United Nations win. When the war

FARNSWORTH
 TELEVISION

-".

job is done, we'll be ready to supply the most
advanced and most complete studio and. station
television equipment — the fruit of 16 years of
research and invention in this field.

Television has always been Farnsworth’s primary
interest. And for the precision manufacture neces-
sary, we have the plant and people who have
built the superb Capehart Phonograph-Radio.

Farnsworth research made electronic television
a reality . . . Farnsworth equipment will bring it
—at its best—to America.

o PrerarinG THE Country for television is the job of
Farnsworth advertising. Read the current advertisement
in March 22 Time, March 27 New Yorker, March 29
Life, April 3 Collier’s, and April 5 Newsweek.

e Farnsworth Television & Radio
Corporation, Fort Wayne, Indiana. Manu-
facturers of Television and Radio Trans-
mitters and Receivers; Aircraft Warning
Equipment; the Farnsworth Dissector Tube;
the Capehart, the Capehart-Panamuse and
the Farnsworth Phonograph-Radios.

P L&D
PR s ey : B T Ly T ———
ELECTRONIC INDUSTRIES o March, 1943
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o ways of PUTTING THE

THE TUBING WITHIN THE TUBE . ..

SUPERIOR‘S Products in tubing have been developed with
Engineers in the Electronics Industry and are now in con-
stant production. This list is complete insofar as standardized

materials are concerned. Specialties for experimental and

development research work in other metals can be supplied.

SEAMLESS— Nickel of electronic quality in ANODES— Stainless Steel — Nickel of electronic

Random lengths, or Nickel Cathode quality — Monel — Inconel. For Cathode
Sleeves 1o exact lengths. Plain or Beaded Ray Tubes and Power Tubes. In random
(embossed), and also to Shaped lengths or to exact specifications,
specifications.

ANTENNAS= Brawn Monel.** For transmitting

and receiving purposes. Especially

LOCKSEAM ™~ Nickel Cathode Sleeves, Round

or Special Shapes, to specified lengths. i I to Mari
Plain, or Beaded as specified. SCaPECRCRNL S el
LAPSEAM— WNickel Sleeves produced mechani- EXHAUST TUBES— Coppered Steel. To exact

cally for special purposes. specifications.
y I purp 1

TUBING IN STEEL and IRON can be produced on chort notice in sizes from %" OD down
to .010” OD and smaller.

TUBING with special magnetie and sealing properties can be handled.

# Produced under Superior’s Palents #% Trade-marked

www americanradiohistorv com



SUPERIOR TUBING WITHIN THE TUBES TO BE...

That “gleam in your eye” may be a new electronic tube for
facsimile, electronic motor control, FM, a Signal Corps devel-
opment, or for an entirely new principle of high frequency
location.

What of the Anode or Cathode Sleeve to make that “gleam
in your eye” a realitv — first as a successful development project, and then as a design
adaptable to economical production in quantity?

When you ceme to the “tubing within the tube” in your experimental planning, take
advantage of the highly specialized facilities centered at Superior Tube Company. Here
your blue prinis will be transformed into a metal sleeve — perhaps Seamléss, perhaps
Lockseam, or perhaps Lapseam

a sleeve that is the metallurgical and physical coun-
terpart of your electronic expectations.

Superior is keenly aware of the needs of an Electronic Industry which is already
looking to tomorrow’s horizon. Even as these words are being written, the walls of a
new, enlarged Engineering and Research Laboratory are taking shape here at Superior.
This Laboratory will be the crossroads where the electronic engineer will find assem-
bled for his convenience a staff of experienced research men, and Superior’s produc-
tion line — with special equipment, mostly designed and built by our own engineers,
making low costs possible.

So, when you are ready to put that “gleam in your eye” to work, come to Superior
for the Anode or Cathode Sleeve to do your particular job. If it hasn’t been made,
Superior is the place to start; if it is a standard sleeve, we are probably making it.

TUBE CO

NORRISTOWN, PENNSYLVANTIA

www.americanradiohistorv.com



Today Westinghouse electronic tubes are at work,
doing a thousand and one important war jobs.
They are cleaning the air in precision manufacturing
operations, where even a speck of dirt is a saboteur.
They are controlling the flow of tin for cans and
thus helping maintain vital food supply lines. And
they are nerve centers in military operations on

land, on sea, and in the air.
Westinghouse manufactures a line of tubes which
are winning new high honors for dependability,

%stinghouse

accuracy, advanced design. Tasks which were un-
heard of a few years ago are now ordinary jobs for
Westinghouse tubes. Tomorrow new types of tubes
will be coming off the production lines for the
service of industry.

In your thinking and planning for today and
tomorrow, include the use of electronic tubes.
W estinghouse—pioneers in electronic “know-how”’
will be at your service. Westinghouse Electric and
Manufacturing Company, Bloomfield, N. J.

X

O
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4
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-
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-

Electronic Tubes A7” WORK

20

v
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ELECTRONIC

Electronic Tubes
for Today’s Jobs

SUcooga
50a

m

i

'”l‘ [N

—_—
Sy

Ignitrons Transmim'ng Tabes

An Outstanding Wesringhouse Wesringhouseprovicesocom-
developmenf, used for regisy. dlete line of rrcnsmifﬁng tubes
ance welding control, high pow. for military ang Civilion radio
€r rectification or in any appli. Purposes.

MercLry vupor €ation where large amounts of

typ=s. Ak for Power myst pe accurately cop.

79. trolled. Agk for Bulletins . 7D-80,
1D-91, B-3102,

e March, 1943

iohi com
s WWW.americanradiohistorv.c
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Today, time isn’t the methodical ticking away of the minutes and hours.
Today, time is LIFE — life which is often absolutely dependent on the
split-second accuracy and unfailing reliability of communications in action.
We have made it our responsibility to provide capacitors that you can
depend on, no matter how tough the operating conditions might be. We
can do this because 33 years of invaluable experience goes into the mak-

ing of every C-D capacitor. Cornell-Dubilier Electric Corporation, South
Plainfield, New Jersey.

MORE IN USE TODAY TRAN ANY OTHER

Cornell-Dubilier

MAKE

@ Catalog No. 160T now available.
Cdpdcz 0; ‘5‘ Mica * Dykanol * Paper * Wet & Dry Electrolytics

22

wWww.americanradiohistorv.com

the order
must get
through

7 QUICKLY!

CYLINDRICAL FILTER CAPACITORS
TYPE TQ

The type TQ Dykanol Filter Capacitors are supplied with
two insulated terminals and universal mounting bracket
for mounting either above or below subpanel assembly.
These units are ideally suited for high power amplifying
systems, where utmost dependability is essential and
space limitations are severe. Check these unusual features.

Imgregnated. and filled with' Dykanol, the non-inflam-
mable chlorinated diphenyl impregnant, of outstanding
dielectric characteristics.

Dried. impregnated and filled under continuous vacuum
and then hermetically sealed..

Glazed porcelain or bakelite terminal insulators—accord-
ing voltage rating of unit.

Rigidly tested and conservatively rated. Will. safely op-
erate at 10% overloading. . =

The type TQ Dykanol capacitors and others
in the complete C-D line are described in

ELECTRONIC INDUSTRIES @ March, 1943



W, QUICKER DELIVERY

FOR

O STEATITE INSULATORS

0
o
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.
.

AND STEATITE CORP

KEASBEY NEW JERSEY
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THE ANSWER TO Moo o gty cactoic
WITCHING PROBLEMS

i jries on band-swifch-

Sy 3(:{0 ;isc::;r:ng:l solved by stand:rc}-

&W?I'u:ret Coils——bettex;, cznd enczizrse! -y

B' Hy than by any other m A

o Hicisncy in tha selection b

greclbs.teCoil\s -ve suggest tha.t you ?oment
%ig‘:;\fringineérs on your basic equiP

<ol ineering
! . {s cialized eng
- desicn. A we e 01‘ I():i your disposal.
Cypicel B 5 W Turret expexience i* freely
Aty
Co Asxmb‘y

BAND-S

AIR INDUCTORS and
VARIABLE CONDENSERS

Big ones — little ones — standard units — specials — and
“'super specials’’ for the nation’s '‘fightenest’’ services! . . .
that, in brief, is the story of B& W Air Inductor Coils.

. -in il
leounﬁng fe e
Air Con

(4
Utralizerg

It it's a Coil, chances are, we can supply it—built with ature, B & w

well-known B & W precision—and produced promptly,
thanks to the fact that B & W engineers were the first to
produce Coils by modern line production methods. Litera-
ture and full details of any type on request. Samples to your
specificalicns. Write, wire, or ‘phone today!

BARKER & WILLIAMSON - 235 Fairfield Ave., Upper Darby, Pa.

24 ELECTRONIC INDUSTRIES e March, 1943
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If you need reasonably prompt delivery on high pro-
duction orders for steatite parts formed by turning
operations, bring your requirements to Isolantite Inc.

As a result of comprehensive expansion of its manu-
facturing facilities, Isolantite is in an excellent position
to accept additional orders for Jerge quantities of parts
of the type illustrated—and of many other shapes fabri-
cated by machining operations. Unusually quick de-
liveries for these unusual times can be made, particularly
where special tools are not required.

When close tolerances are required on parts like
these, you can benefit by Isolantite’s manufacturing
processes, which permit certain critical dimensions to
be fabricated after firing...resulting in exceptional
dimensional accuracy, compared with general ceramic
requirements. And in @/ types of ceramic parts, you

benefit by the outstanding advantages offered by
Isolantite* —uniformity of product, nonabsorption of
moisture, electrical efficiency, high mechanical strength.

If you need machined steatite parts that meet exacting
specifications—and need them promptly—write, wire,
or phone your requirements.

CISOLAN

CERAMIC INSULATORS
ISOLANTITE INC., BELLEVILLE, NEW JERSEY

*Regsstered trade-name for the products of Isolantite Inc.

ELECTRONIC INDUSTRIES o March, :T943
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FLUX-CARRYING
CAPACITY WITH THE

3

NEW MAGNETIC STEEL CORE FOR RADIO AND
OTHER ELECTROMAGNETIC APPARATUS

Westinghouse now offers manufacturers of electrical
equipment the key to a wide range of product improvements.

This key is the Hipersil core, made from an electrical
steel which increases flux-carrying capacity as much as 359,.

The Hipersil core was originally developed in Westing-
house laboratories. It has been used in power and distribution
transformers, and during the past five years has completely
revolutionized transformer design.

At present, the Hipersil core is used in a steadily increasing
number of applications in the communications field .. .in
radio transformers, chokes, relays, reactors and loading
coils . . .

And, by asking your local Westinghouse representative to
give you the Hipersil facts today, you can move toward the

improvement of your product.

*Registered Trade-mark, Westinghouse Electric
& Mig. Co., for HiIgh PERmeability SILicon Steel.

Westinshouse

OFFICES EVERYWHERE

J-70404

PLANTS IN 25 CITIES. ..

HIPERSIL

www americanradiohistorv com
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ELECTRONIC

RELAYS v S

Giving split-second accuracy to timing devices, "'Relays by Guardian™
are widely used in Thermatrols . . . Pyrometers . . . and dozens of other
electrically operaed instruments. But the war hes brought thousands
of new uses, calling for greater precision than ewer . . . for firing and
fiming guns . . . for controlling battle radios . . . for swiveling “"Fortress™
turrets . . . for doing hundreds of war control jobs On=2 of the newest
Guardian develogments is . . .

B-8 ... NEW LIGHTWEIGHT SOLENOID CONTACTOR

Built to L. S. Army Air Force specifications for aimcraft engine starting
motors. With variations in mounting brackets and t2rminals the B-8 will
meet intesmittent c uty specifications of the B-4, B-6A and B-7 A Contactors.
Contacts are rated at 200 amperes and will not checter on voltage drops

caused bv starting current surges. “'Pull-in’’ voltage is &
pared to 18 volts on contactors with which the B-8 is interchangeable.

volts as com-

'Write for B-8 Bulletin for further information. O=for SC-25
Bulletin for technical dota on continuous duty zontaciors.

GUARDIANY

1622-C WEST WALNUT STREET

A COMPLETE LINE OF RELAYS SERVING AMERICAN

INDUSTRIES ® March, 1943
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B-8 SOLENOIC CONTACTOF
On ten thousand units this
new design saves over three
tons of critical materials.

ELECTRIC

CHICAGO,

INDUSTRY

FLLINOIS
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Cannon Connectors, used wherever electrical
connections must be made quickly, safely and
securely, now serve as the means for connect-
ing the many electrical circuits used in the con-
trol and operation of the weapons of war.

When the war is won, these same Cannon

iR .
CANNON
ELECTRIC

FOR VICTORY BUY WAR BONDS AND STAMPS

28

Connectors will again be available for peace-
time consumers on a host of electrical devices
not even dreamed of now. And, having passed
the rigorous tests of war, they will assure even
a higher degree of dependable performance un-

der the less strenuous demands of peaceful living.

CANNON ELECTRIC

Cannon Electric Development Company, Los Angeles, California

Canadian Factory and Engineering Office: Cannon Electric Company, Limited, Toronto, Canada

Representatives in principal cities —consult your local telephone book

ELECTRONIC INDUSTRIES @ March, 1943
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ERE’S some friendly help to the engineer in his
own personal work. By using Formica for numerous
purposes in the machines they design engineers have
often found the going easier, the product better. Now
this same modern, laminated plastic material is offered
in the form of T squares and other drawing instruments
for use in the draughtsman’s work—instruments that
wear like iron, hold together and endure for years,
never change in dimensions or appearance. They are
beautiful instruments when you get them and they
remain that way.

They are manufactured from Formica materials by
the Engineering Sales Company, Sheboygan, Wisc.

Formica K has received the Army-Navy
““E'" Award for Excellence in Production.

THE FORMICA INSULATION CO. ¢ 46147 SPRING GROVE AVE. ¢ CINCINNATI, O.

ELECTRONIC [INDUSTRIES ® March, 1943 29
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sald:rt-sea | en ; u. .

ger type capacitors. - ring s
scidered to bushing and to metal container.
Uoper ring is soldered to burhing and to
Isad brought up through kushing and
kollow stud.

p A B

FEESTITE terminal boards with her-
‘matically-sealed studs can e soldered to
metal containers for capacitors or trans-
formexs. Note metallic band waich may be-
agplied either on rim or top of terminal
kcarc. Westinghouse will solder-seal your
termizals in PRESTITE terminal boards or
hbshings—leaving only one assembly
ogeration for the manufacture:.

STANDARD INSULATING PARTS LIKE THESE
MEET MANY IMMEDIATE REQUIREMENTS

Here's a quick, available—and in many cases a befter
or lower-cost—answer to your needs for standard or
semistandard insulating parts!

PRESTITE—a superior, high-dielectric, high-strength
porcelain is nonporous and combines high insulating
qualities with exceptional mechanical strength. As can
be seen, PRESTITE can be molded into intricate shapes

and held to close dimensional tolerances.
Standard parts like those shown, and many others, are o

in production or can be produced quickly. = estln Ouse—
Investigate the advantages of PRESTITE. Address

Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa,

PLANTS IN 25 CITIES... OFFICES EVERYWHERE

WWwWW.americanradiohistorv.com



...porcelain

_.' T

- .‘!:‘-I e —
Solder-sealed entranc

e bushings of PRESTITE

-to-metal!

| ’ i =

*

—the new

porcelain—simplify assemblies...permit hermetically-sealed
joints ... PRESTITE.-to-metal!

These standard PRESTITE entrance bushings
greatly simplify the problem of protecting electrical
equipment against immersion, high altitude and
humidity. Capacitors, transformers and other
apparatus can be hermetically-sealed, quickly and
inexpensively, because PRESTITE can be joined
to metal. Each lead is soldered to the inside of the
PRESTITE bushing, and the outside of the bushing

itself is then soldered to the metal case.

=P OR CELAIN

Your specific engineering problems can be
worked out. For example, caps or terminals, as
required, can be assembled complete as shown
here. Terminal boards can also be assembled with
leads soldered in. Containers can then be crimped
and soldered to the terminal board.

Westinghouse engineers will be glad to discuss

your problems with you. Wire, write or phone West-

inghouse Electric & Mfg. Co., East Pittsburgh, Pa.
J-05136

— www.americanradiohistorv.com- ' Y i



JOE, MARY, TONY, MAC Zo. «c WON IT!

You've earned the Army-Navy . . .“E”... And yet, we knew
you would . . .

Not many months ago, you, of the DeJur Amsco Corpo-
ration served a peacetime market in a peacetime world . . .
Today you work with fervor ... hurdling all obstacles to pro-
duce for the Armed Forces . .. Your time, your labor have
been diverted to PRODUCTION FOR WAR ... PRO-
DUCTION OF MATERIALS TO WIN THIS WAR ...

Today DeJur Instruments, Potentiometers, and Meters
have joined the fighting fronts. . . to serve America ... and
the World.

RALPH A. DeJUR President

Stelton, (Connecticut

ELECTRONIC INDUSTRIES @ March, 1943
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Our responsibility

To safeguard the lives of our men, each component part or as-
sembled mechanism that is incorporated in our war machine
must perform at maximum efficiency under favorable or adverse
circumstances. There can be no compromise on that score.

THE INSULATOR \

'. . .is the most nearly perfect
electrical insulator known today.”

—an opinion subscribed to by leading en-
gineers in radio, television and industry.

7

% MYCALEX is the only mica base-ceramic insulating material that is leadless.
% Leadless MYCALEX is the low loss ceramic insulating material that is rated
highest. * MYCALEX can be machined more easily, more rapidly and more
accurately. % Full sheets of MYCALEX, large or small quantities, can be fur-
nished immediately. % Authorized MYCALEX fabricators now can supply your
machined part needs to accommodate almost any production and delivery
schedules.

Comparable in cost . . . Incomparable in quality

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

MYCALEX CORPORATION OF AMERICA

60 CLIFTON BOULEVARD

ELECTRONIC

Exclusive Licensee under all patents of MYCALEX (parent) Co., Lid.

INDUSTRIES @ March, 1943
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ENG'NEER’"G

The coznerstone in Eimac’s existence has been their advanced elec-
tronic engineering. The development of the gas-free tube, pioneezing
in the use of n2w m<terials, radical changes 1n existing tud= design...
all these tkings are che results of their research. During teday’s accel-
lerated business sitwation Eimac engineers have developed and put
to work many outsanding innovations. Number one o1 this list is
j the actual ach:-everrent of mass production of a product that heseto-
fore was hand-made in z scientific laboratory. Today the most interesting of the
ather d2velopments must be kept secret but the heads-up engineering is gcing for-
ward apace. The services of this arganization are available only for wa- prob ems
now but will be offered to industry at large when peace comes. If you have a prob-
lem, the solution to which might involve vacuum tubes, write direct to factory.

EITEL-McCULLOUGH. INC. = SAN BRUNO, CALIFORNIA
wWww.americanradiohistorv.com



Eimac Tubes in the Grouud Stations of the Major Airlines. *B¢ economy,
stamina and superior performance capabilities of Eimac: tubes helped
make the operation of complex multi-frdfquency transmicers practical for
aircraft ground stations. Eimac 450T tubes are in use by practically every
major airline today.

Eimac Tubes in Instrument Landing Equipment. Airlfne pilots no longer peed
ly by the seatof their pants”{or blind landin gz equipmentis in regular ser-
vice. There are several of thuse systems in existence which use Eimac tubes.

Eimac Tubes and Freguency Modulation. Close cooperation heiween Eimac
and the leading engiféers throughogt the world has made Eimac first choice
in the important n:w developmesi¢in radio. FM and E_in_'i{c tubes have been
close compani;‘m's' from the very start of Major Armiirong's experiments.

Eimac Tubes in Police Radji' Communications. Where dependability, stamina
and superior performariée are extremely viral you'll ind Eimac tubes every
time. Pdlice radio engineers from Conn cricut to California are loud in
their praise of the service of Eimac tubes.

Eimac Engineered the Vacuum Condenser. Small, compacttank ciccuits, made
possible with the Eimac vacuym condensers helped increase the efficiency
of many wypes of radio trassmitters. Since plate spacing is letermined by
mechawical rather than « oltage limitations, actual plate area is reduced to
the v éry minimum,

fimac Developei the Vacuum Relay. Over te:¢5 years ago Eimac developed
this single pole double throw vacuum reiay. It handles 20.000 volts of RF
potential withcut internal breakdowin. Air pressure and humidity have no
effect on it. Actually flashover wil- occur across outside terminals first even
though contact spacing is bus :015”. A tribute to Eimac engineering.

Eimac Developed the Hulti-Unit Tube. Triode units so nearly periect that
two or more cap be placed in a single envelope. Powes capabilities are
determined b multiplying the capabilities of the si .gle triode unit by the
number of uhits employzd in the tube. A revoluuonary vacuum tube typi-
cal of Fimac's engineering leadership.

Power Transmission with Vacuum Tubes? In the days to come many new
uses for Eimac tubes wiil be announced. The use of vacuum tubes for
power transmission may be one of them. Of one thing you can be sure,
Eimac enginceting and development will be in the forefront.

Eimac Tubes have gone to War. With almost machine gun rapidity, Eimac
tubes have been adopted by one after another of the peacetime serviLés.
Naturally Eimac was among the first to be drafted into war. The important
job they are accomplishing toda ' must remain secret for the duration.
When the shooting is over voirii ind out why the armed services turned
o Eimac so quickly.

Coveted Army-Navy “E" gward for high achievement in production for war.

Export Agents: FRAZAR & HANSEN (formerly Frazar & Co., Ltd.)

301 Clay St., San Francisco, California U.S, A
WWW.americanradiohistorv.com
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with 57547/75,/
1930 ceiviob piorceres 1DB B centratab asded «  19A0 cent-atab addea a

a fixed resistor of temperature compen- ‘ trimmer condenser with

temparoture compen-

amic material. of cerami¢ material. sating chcoracteristics.

Centralab

DIV. OF GLOBE-UNION INC., MILWAUKEE WIS

“*hard-as-stone’ cer- \ sating fixed condenses
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ELECTRONIC

OR more thar wo decades CENTRALAB has been

indelibly cenaected with the radio industry. Simce
the first “battery™ and “loud speaker” sets, practiczlly
every radio e fmportance to this day conta.rs
CENTRALAB pars
NOW . .. mor=ttan ever before . . . CENTRALAE s
a defini-e part f he radio and electronic picture. Wkise
to a very limited extent we are still taking care cf he
civilian needs, #e are putting our ma:n effort into sap-
Pplying tae armec forces with vitally needed equipment.
We are proud :o be able to contribute our pionser
experience as 2L as our extensive facilities
at this crucial tre

INDUSTRIES @ March, 1943

CZNTRALAB PARTS INCLUDE:

Volume Contrels

Ceramic Capacitors

Wire Wound Controls
Sound Projection Cont-ols

Steatite Ineu_ators

Ceramic Tairimers

High Frequency Circuit
Switches

Centralab

DIV. O= GLOBE-UNION INC., MILWAUKEE, WK

WWW.americanradiohistorv.com
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DUNCO “MEMORY” RELAVS

MECHANICAL LATCH-IN T ELECTRICAL RESET

o—_
=

A Dunco Mechanical Latch-in, Elec- e 5) and “‘midget” (Series 51) sizes and
trical Reset Relay never forgets! ¢ :‘ &% with practically any contact arrangement

Energizing the lower coil closes the . that may be required. Together with
armature which is automatically latched = hundreds of other Relays and Timers for
in place until it is re-opened by ener- &' "7 ® awide variety of uses, they are described
gizing the upper coil. Thus, the contact ~ in the 48-page Dunco Catalog and Relay Data
“remembers” unfailingly which coil was last Book. Copy gladly sent upon request. Please
energized, and remains in position until it is mention company connection.

released by energizing the other coil.
These units are made in both the large (Series

Relay-Timer Specialists

As with anything else, it pays to buy Re-
lays and Timers from a concern which, for
yzars, has specialized on such production
exclusively. Dunco offers relay-timer users
a complete line covering almost every
quality application PLUS a broad engineer-
ing background in relay selection and use.
Qur engineers will gladly cooperate in
solving your problems.

SO R
STRUTHERS DUNN, Inc.
7321 ARCH STREET PRILADELPHIA, PA.

LET DUNCO DISTRICT ENGINEERS IN 28 CITIES HELP SOLVE YOUR RELAY-TIMER PROBLEMS

38 ELECTRONIC INDUSTRIES & March, 1943

www americanradiohistorv com



2 NEW SHAPES
~ FORMEX

M AGNET WIRE

SQUARE and RECTANGULAR
They save space 2 ways

QUARE and rectangular Formex* is a new

answer to the old problem of obtaining com-
pact, easy-to-wind coils. Here are Formex magnet
wires that save even more space than round Formex
because the corners, like building blocks, fit tightly
and accurately together — filling all the waste
triangles of space that are unavoidable with

round wire.

To the space-saving advantage of round Formex
magnet wire is now added this new space-saving
factor of square and rectangular Formex. Like round
Formex, square and rectangular Formex is flexible,
smooth, and capable of being wound at high speeds
without danger that the insulation will crack or

pull away from the conductor.

Formex magnet wire, as proved by years of out-
standing service in the field, saves time because the
insulation is tough, and flexible. It stands up under
all kinds of treatment, and needs fewer repairs and

replacements than conventional wire.

For further information on the use and selection-of
magnet wire, ask your G-E office for Bulletin GEA-

3911, or write General Electric, Schenectady, N.Y.
* Reg. U, S. Pat. Off.

GENERAL {J ELECTRIC

503-13-1200

ELECTRONIC INDUSTRIES :® [ March, 1943 39
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HAZELTINE SERVICE CORPORATION

HAZELTINE 222+ CORPORATION

40 ELECTRONIC INDUSTRIES o March, 1943
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O meet the constantly heavier re-
sponsibility entrusted to us by the

Army and Navy — and ultimately to

serve industry better — we at Hazeltine
have enlarged all facilities for research
and development in electronics.

With the completion of this project
it is ficting that we take the new name
— HAZELTINE ELECTRONICS CORPORA-
TION. For we are equipped in plant and
personnel to undertake solution of the
most complex problems in electronics.

Since the infancy of radio broadcast-

ing we have been supplying new prin-
ciples, circuits, techniques and equip-
ment. Today, Hazeltine developments
are playing a vital part in keeping the
United Nations superior to the enemy.

Under the stress of war we are con-
centrating years of research into the
space of months. When our facilities
once again can be turned to peace-time
use, there will be at Hazeltine a deep
reservoir of knowledge and experience
that can be invaluable in tomorrow’s
world of electronics.

HAZELTINE ELECTRONICS CORPORATION

A WHOLLY OWNED SUBSIDIARY OF THE HAZELTINE CORPORATION e 1775 BROADWAY, NEW YORK

ELECTRONIC

INDUSTRIES e March,. 1943

You conld call it “Shangri La’. Even
the location of this new Hazeltine
plant is a result of scientific research.
And what is taking place inside it will
help seal the fate of Tokyo and Berlin..

41
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Magnifying Vibration 1,600,000 Times
Eltecronic tubes are used in this
Dynetric Balancing Machine to magni
minute unbalance vibrations in all types
of rotating parts. Vibration impulses zs
small as twenty-five millionths of an [
inch are located and measured in a few
seconds. An infinitely variable ratio of
amplification is provided so that either
large or extremely small amounts of ua-
balance can be accurately measured

WWW.americanradiohistorv.com



Westinghouse clectronic devices are at work today in practically every war industry.

They are helping to roll back old limits on production capacity—saving time, cutting

costs, improving products. Here are typical examples from a long list of practical

applications- —showing Westinghouse ‘‘Electronics at Work.”’

Cleaning the Air to protect rotating electrical
machinery against damage from air-borne dust,
dirt and soot is a maintenance-saving job
performed by the Westinghouse PRECIPITRON.
Electronic tubes in the Precipitron power pack
transform electricity for a strong (12,000-volt)
electrostatic field. As dust-bearing’ air is chan-
neled through this field, every particle is given
an electrostatic charge. Dust particles are drawn
irresistibly to the collector plates.

Highly Accurate Control of motor performance
is essential for uniformity of product in the
paper and other process industries. By Electronic
means, more precise control of speed, voltage,
acceleration and other characteristics can be
obtained. Absence of moving parts permits
high sensitivity with low maintenance.

More Efficient D-C Power is being supplied to
scores of aluminum plants, steel mills, mines
and factories by the Ignitron Rectifier. Each
tank in the Ignitron Rectifier is an electronic
tube. Each tube conducts current during the
positive halfcycle of an alternating current
cycle, producing a pulsating direct current.
When the pulsating output currents of several
tanks are co-ordinated and synchronized, the
result is a smooth, continuous flow of current.

Electronic Resistance Welding Control is
largely responsible for the development of mass-
production methods in metal-working indus-
tries. By means of Ignitron tubes, Westinghouse
Electronic Timers provide precision control of
current and time (to within one cycle) to deliver

high quality, uniform welds. J-91007-A

For further information on practical applications of Westinghouse Electronsc devices, write or phone your

nearest Westinghouse office. Westinghouse Electric & Manufacturing Company, East Pittshurgh, Penna.

PLANTS IN 25 CITIES , , , OFFICES EVERYWHERE

VVestinghouse ELECTRONICS

WwWW.americanradiohistorv.com E =
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Wherever mamn goes: - afe:thewar

44

he will encounter the two-way radiotele-
phonet Thanks to the science of electronics,
this amazing medium of commaunication
will find many more useful applications

in the business, industrial, governmental

and social life of all countries. At the
moment, Jefferson-Travis equipment,
with its many exclusive developments, is
being used by United Nations throughout
the world. With peace, it will be yours to

know and enjoy—thanks to electronics!

JEFFERSON-TRAVIS

FADIOTELEPHONE EQUIPMENT

NEW YORK BOSTON

- WASHINGTON, D. C.

ELECTRONIC INDUSTRIES

www americanradiohistorv com
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vt Corie Coramit

REG. U.S. PAT. OFE.

FOR MICA CONDENSER
REPLACEMENTS
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PI20 NPO NO30 NOBQ NISO N220 N330 NAZO N750

CERAMICON TYPE NO. — TEMPERATURE COEFFICIENT OF CAPACITY X 106
(N330 15 —.000330 MMF/ MMF.” °C)

HE scarcity of high grade mica makes it essential for manufacturers
of electronic equipment to switch to other types of condensers.

The dependability of the silvered-ceramic construction of Erie
Ceramicons has been definitely proved by their use in many types of
installations over 6 years.

In using Ceramicons for mica replacements, the function of the ca-
pacitor in question should be considered in selecting the proper type.
When practically no change of capacity with temperature is permissi-
ble, zero coefficient (type NPO) should be specified. Where moderate
variations are allowable, maximum negative coefficient (type N750) or
some intermediate value should be used to take advantage of the
smaller size of Ceramicons available in the higher negative coefficients.

Where rather large variations are allowable, and where power
factor is not critical, a new series of high dielectric constant Ceram-
icons, which will be available shortly, should be specified, since very
high capacities will be available in this type of unit.

The chart reproduced above shows the range of standard Ceram-
icons. The new high dielectric constant Ceramicons will be available
up to approximately 5,600MMF in the insulated style and to approxi-
mately 16,000MMF in the non-insulated style.

Write for literature that fully describes the operating character-
istics of standard Erie Ceramicons.

ERIE RESISTOR CORPo, ERIE, PA. LONDON, ENGLAND - TORONTO, CANADA.

ELECTRONIC INDUSTRIES e March, 1943 45
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\NDUSTRY-UTILITY -

Just as the war has affected the private and
public activities of every American, so will
the ‘shape of things to come'—electroni-
cally—have a direct bearing on our future
well-being.

If the planning, designing and research
now under way at N-Y-T is a criterion—

way!

then the present and future generations are
due pleasant surprises.

Engineers, designers and technicians will
find it worthwhile to investigate our highly
specialized Sample Department — where
difficult transformer problems are being
solved—quickly. Send us your inquiries.

NEW YORK TRANSFORMER COMPANY

| o G T ; *
22-26 WAVERLY PLACE Y/ NEW YORK, N. Y.
46 ELECTRONIC INDUSTRIES @ Maich, 1943
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Not when they are equipped with
portable gasoline driven power
plants for field radio and field
service phones. Not when com-
petent sending and receiving
equipment is Leland powered.

Here is motor dependability
on a life or death assignment,
and Leland is proud to be the
designer and producer of such
critical equipment, just as Leland
employees are proud to be the
“soldiers” at the machines “in
step” with the men at the battle
fronts. Neither shall fail!

@ Power units for aircraft navigation
equipment, shipboard transmitters
and receivers, and other electronic
equipment developed for war use are
available to the armed services and
essential industries.

Leland Aiternator on Portable Gasoline Field
Radio Power Plant. Built for U. S. Signal Corps.

R ——

WAR Y MOTORS

THE LELAND ELECTRIC COMPANY ¢ DAYTON, OHIO

ELECTRONIC INDUSTRIES @ March, 1943
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Since 1934 world's
Largest Manufacturers
of sound recording
equipment and discs...

FRAME

. now hecoming a major supplier of
Electronic Equipment for the Armed Forces

Presto Be:nrdmg (orporation

NEW YORK, N. Y., U. S. A.




ELECTRONIC

IN the “modern-to-
the-m_nute” labora-
tories >f Emerson—
in process and on

blue->rint — new
wonders of Elsctron-
ics take shape daily,
and rapidly move on
to war production.

The skills and fa-
cilities which turned
out more thana mil-
lion, two hundred
thousand radios per
year in peacetime

have been stepped up to meet and sur-
pass schedules — and they are doing it!

HOME OF EMERSON RADIO

On three floors of this modern 2,500,000-square-

foot building, Emerson, in peacetime, produced

1,200,000 home radios per year. Today, fully con-

verted for war work, with accommodations. for

large expansion, Emerson is prepared for even
greater responsibilities.

equipmentanda grim
determination to
achieve ever higher
quality and greater
volume have been
combinedina fashicn
which has won the
praise of our govern-
ment, our fighting
men and our manu-
facturing and service
associates,

From the experi-
ence and resources
which are now de-
voted solely to the

war effort will come scientific wonders
@ which will give all Emerson associates

New ideas, new techniques, new ‘E7¢70n 3 high place in the Age of Electronics.

INDUSTRIES e

Teiewtsion
[ 4

March, 1943
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Electronic
PRECISION PARTS

TUBE PARTS METAL STAMPINGS
WIRE FORMS

Machined for Accuracy

BURNER TIPS FOR ALL APPLICATIONS

HAYDU Brothers began to serve the electronic
industries as early as 1930, when the company

was originally established in Newark, N. J.

After eight years of growth and expanding ser-
vice, we moved to Plainfield, N. J., where we built

our present factory five years ago.

Our electronic service is not restricted to the fur-
nishing of parts and stampings. Our special
engineering background and superior facilities
enable us to be of service in designing and build-
ing machines for the manufacture of special elec-

tronic precision parts.

Our enlarged capacity is assurance of exception-

ally prompt delivery.

The steady growth of Haydu Brothers is due to

® Perhaps You Have a Problem Quality, and the Economy of our products, which
Where Haydu Brothers Can Help. have caused Haydu Brothers to be known as
Let Us Know Your Requirements. “The Place of Quality and Economy.”

You BROTHER

PRECISION PRODUCTS
for ELECTRONIC INDUSTRIES

PLAINFIELD, NEW JERSEY, U.S.A.

“THE PLACE OF QUALITY AND ECONOMY"”

50 ELECTRONIC INDUSTRIES @ March, 1943
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SN
FICKOK DYNAMIC MUTUAL
CONDUCTANCE TUBE TESTER

March. 1943

ELECTRONIC INDUSTRIES o

CLEVELAND, OHIO o

From its organization in 1910 until now The
Hickok Electrical Instrument Co. has always
been in the forefront of those companies who
have contributed most to Electrical and Radio
Instrument progress.

Quality has always predominated over quan-
tity of production—building a reputation for
highest grade instruments that is now re-
flected in the enormous demand for Hickok
Meters for Aviation and other War Time uses.
The meter illustrated is typical of these War
Time Instruments.

The Hickok Dynamic Mutual Conductance
Tube Tester, developed soon after the advent
of the 3-element radio tube, is the standard
instrument for tube testing today.

New Hickok Meters and Instruments are be-
ing designed or are already in production for
the use of our Armed Services. They will be
available for everyone as soon as the present
emergency is over.

So keep your eye on Hickok for the newest
and best in indicating meters and radio ser-
vice equipment.

/ ELECTRICAL INSTRUMENT (O.

U. S. A.

wWwWw americanradiohistorv com



Electronic Tube Checkers

In the field of electronics, too, the measurement
tools bear the name most familiar to you. For
just as WESTON pioneered fundamental elec-
trical measurement, as well as the special

measurement needs of radio, so WESTON has

provided simple, precise instruments and de-
vices for the problems encountered in electron-

Laboratory Standards . . . Precision DC and
AC Portables

. . . Instrument Transformers
. . . Sensitive Relays ... DC, AC, and

Thermo Switchboard and Panel Instruments.

Sensitive Relays

ics research, production and control. Weston
Electrical Instrument Corporation, 597 Fre-
linghuysen Avenue, Newark, New Jersey.

*PHOTRONIC — A registered trademark designating
the photoelectric cells and photoelectric devices manu-
factured exclusively by the Weston Electrical Instru-
ment Corporation.

| FOR OVER 54 YEARS LEADERS IN ELECTRICAL MEASURING INSTRUMENTS

ELECTRONIC. INDUSTRIES @

www.americanradiohistorv.com

Specialized Test Equipment...Light
Measurement and Control Devices . . .
Exposure Meters...Aircraft Instruments...
Electric Tachometers...Dial Thermometers.

March, 1943



Typical Applications
cf MYKROY

Stand-off Insulators
Mounting strips
Tube and Crystal Sockets

Structural supports for
radio circuits

Variable condensers
Plug-in boses

Antenna reel insulators
Insufated couplings

Motor generator brush
holders

Lead-in insulators

Padding condenser sup-
ports

High voltage arc shields
Radio frequency coil forms
Radio frequency panel
assemblies

Radio frequency switches
Relay bases and arms
Oscillator circuits

Fixed condensers
Impregnated resistors

Mykroy complies with the specifica-
tions of the Army and Navy and is

o
ELECTRONIC

extensively used in their equipment.

AM

INDUSTRIES

) €

® March, 1943

MYKROY! lis remarkable performance in the realm of electrical
insulation has long been established and its use widespread in most
exacting electrical equipment. So pressing has been the demand for
this vital material—so often its applications have proved irreplaceable, that
its production leaped 4,000% in two years!

These are the essential facts you should know about MYKROY.
Its mechanical strength is comparable to cast iron, while its weight is
equalled only by plastic materials. It binds inherently to metal and is thereby
perfect insulation for those applications where bond or seal is critical. It
can be moulded and machined to closest tolerances and its surface polished
so that its absorption is negligible. It resists warping and mechanical shock
and withstands highest temperatures without deterioration or change in its
insulating characteristics. Its insulating performance is flawless through the
entire range of frequencies.

If you are confronted with an insulating problem, our engineers
will welcome the opportunity to acquaint you with the performance of
MYKROY. |t is available in ample quantities and can be supplied for war
and essential production requirements.

SUPPLIED IN SHEETS

MACHINED WITH PRECISION

MOULDED TO SPECIFICATION

MADE EXCLUSIVELY BY

—_poNIC )
JLECh RO 41 pcHANL™

70 CLIFTON BOULEVARD, CLIFTON, N. J.
53
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WIDEST VARIETY OF TYPES

NOW ENGAGED 100% IN THE MOST IMPORTANT JOB OF
ALL—WINNING THE WAR—ON LAND, SEA, AND IN THE AIR

CLAROSTAT MFG. CO., Inc. - 285-7 N. 6th St., Brooklyn, N.Y.

54. ELECTRONIC INDUSTRIES @ March, 1943




THE PREPARATION OF PRECISION

QUARTZ %
MOTH T CRYSTALS FOR RADIO FRE-
O ER i QUENCY CONTROL .. ..
4]
LOW TEMP.!ACOEF. CUTS SRR Y
I E CrysTtAL PrRODUCTS

1,
R

FREQ. BARS -

ORIENTATION OF
OSCILLATOR AND
FILTER CRYSTALS
WITH RESPECT TO
MOTHER

—Y

o

Yoi—
—>X

e —— e
.

FREQUENCIES IN
MILITARY COM-
MUNICATIONS
ARE ACCURATELY
CONTROLLED BY
CRYSTALS

NHARMONIC OESC.)LPLATE
] N -5

l ‘; '
2 G f

Yo T e v e —— .-

PROﬁCTS COMPANY

1519 McGEE ST.,, KANSAS CITY, MISSOURI
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FILTERS —

Designed for war

Unique characteristics of many UTC filters are
the result of years of research on core materials
and filter structures. We are proud of our part in
the development of filters for wartime electronics.
Here are a few typical elements, based on UTC
design, which have led to UTC leadership in this
field.

May we design a “Victory” <
unit to your uppllcahon

This UTC development
is a tunable inductance,
adjusted in the same
manner as an LF. trim-
mer.

. « « For medium fre-
quencies, the Q of this
coil is 210 at 1,000 cycles.

150 VARICK STRE

e 1 Wwwamer|canrad|oh|stor Com“'m'm_

IEDRIRIWS

known radio
hed 36 pounds
ally was sub-

The now well
range filter weid
when it ongin
mitted to us.

refinement by UTC

tinuout
Con' s

has zesulted in the moder »
dio range flter weighing ©
1.6 pounds —¢@ weight reduc-

tion of 95%-

AN

: ks,

Designed for high fre-
quencies, the Q of this
coil is 300 at 20,000 cy<les.

. . For low frequencies.
the Q of this coil is 80
at 100 cycles.

HORIMS

NEW YORK, . 33




ELECTRONIC

INDUSTRIES

O. H. CALDWELL, EDITOR M. CLEMENTS, PUBLISHER
480 LEXINGTON AVE, NEW YORK, N. Y.

Simplification in War—and Peace

Simplification and standardization of radio parts,
long needed, are today being carried out under the
pressure of war. But wartime standardization cannot
consider the user’s interests only; the prime regard
must be for the most stringent economy of materials
and of factory facilities, including manpower.

The units and types selected now must be few
enough so that long production runs can be made with-
out stops to change factory set-ups. For when a num-
ber of different though similar items are called for, as
much as half of the factory’s time may be consumed
in rearranging machines for the next run.

Today’s radio standardization must be made with
production considerations paramount. When peace
comes, the present wartime standardization will have
to be revised to afford maximum service and useful-
ness to the users of the standardized products.

Electronic Tests for Army Officers

At Fort Monmouth, N. J., electroencephsalic studies
(brainwave measurements) are being made to estab-
lish objective tests for predicting capabilities of Signal
Corps personnel. By this means it may be possible to
segregate officers of stable personality from those
unable to adjust themselves satisfactorily to new
situations under pressure.

Previous electroencephalographic studies indicate
that accepted standards for classifying civilians do
not wholly apply for classifying military personnel.
There is therefore a recognized need for standards of
brainwave patterns by which individuals in a military
environment can be scientifically classified. Brain-
wave charts will first be made from instructors in the
Officers School, taken as examples of their groups, to
establish preliminary standards.

The Research Merry-go-round

One of the curious facts that is to be noted about
the electronic field is the number of side issues that
have come out of the basic lines of research.

Television activity produced important strides in
the development of fluorescent materials that are
many times more efficient than natural materials.
From that beginning the fluorescent-lighting industry
has brought about more effective lighting systems.
Another avenue of research has produced a method
of inspecting castings and fabricated materials of all
types for invisible fissures that might cause load fail-
ures if not discovered—using a fluorescent oil that
seeks out and tattles whenever a crack or seam is
present. This system uses a special wavelength ultra-
violet-light source and both reduces inspection time

ELECTRONIC [INDUSTRIES o March, 1943

and increases the reliability of the inspection enor-
mously.

To complete the circle back to the television start
the principle has found one important application—
that of showing up defective seals in the power vac-
uum tubes used in television and radio transmitters.
It is so sensitive that it will show up longitudinal fis-
sures in the crystal structure of the tungsten lead
wires themselves when the tungsten has been improp-
erly drawn. The vacuum leaks caused thereby may
be slow, but ultimately will cause a tube failure.

Congress Looks at Patents

The American patent system, which has brought
such rich fruit to the world in the past, seems to be
in for a going-over by Congress. Two bills are now
before the lawmakers on Capitol Hill. One proposed
act would give the President power to grant licenses
for the manufacture of any patented product. The
second bill would impose similar authority in the Com-
missioner of Patents.

A great many other restrictions upon inventors’
patent rights are included in these proposed statutes.
One clause would require patentees to file with the
Federal Trade Commission all the terms of a licens-
ing agreement. Another would require that no re-
striction whatever be placed upon licenses to use
patents.

Electronic Lullaby

In most instances sounds wake one up. But in a
patent Uncle Sam has just granted to M. I. Hull, it is
claimed that continual listening to a sound, the ampli-
tude or piteh of which,—or both—vary at a rate some-
what slower than either the rate of heart-beat or respi-
ration, will induce and sustain sleep.

Two physiological-psychological principles combine
to produce the effect: The monotonous, low-pitched
sound has a mild hypnotic effect causing mental re-
laxation or fatigue, and the threshold of audibility is
raised, covering otherwise disturbing noise.

Apparatus to produce and control such a sound may
be accomplished in several different ways. An efficient
method is the use of an oscillator tube and ear-phones,
but, evidently, various other arrangements employing
electronic tubes can be constructed to produce the de-
sired sonic lullaby.

In this Issue —

ELECTRONIC ENGINEERING
DIRECTORY SECTION

Complete listings of manufacturers of all products
and items entering into radio and electronic equip-
ment (page 81)

New Feature—Alphabetical "finding list'' of names
of all concerns producing electronic equipment

Paper Shortage—Owing to the unexpected size of this issue
and the limitations placed by WPB on paper tonnage used
by publishers, it has been necessary to employ a slightly
lighter weight of paper than in previous issues. Also be-
canse of paper limitations, the loose-insert marketing chart,
previously amnounced for this issue, has been postponed
to a later number

57

WwWW.americanradiohistorv.com



<« FLUORESCENT MAP aids night-
bombing. Military aircraft have lomg
been equipped with fluorescent instru-
ment dial markings excited to visibiiity
by low-wattage ultra-violet sources.
Low level illumination does mot desen-
sitize pliots® “mnight wision.” Newest
electronic aid is map pictured here.
Map is printed in fluorescent ¢ink”;
excited by n-v lamp in cabin or on
pilot’s helmet, map glows just emough
to he studied. Light emitted is too weak
to be seen by mearby enemy plane, or to
desensitize pilot’s retinas, the sensitiv-
ity of which has be to “built up” by
wearing dark goggles half hour or more

HIGH VOLTAGE supplied by vacuum tube rectitiers clears aimeosphere of dust, A HIGH FREQUENCY heating oscil-
lint, and other air-borme dirt particles in binocular assembly room of Westinghouse, Iator used in developmental work omn
Mansfield, Ohio, plant, Girls can’t wear makeup. Gun-like collimntors house Inminated wing-spars and other com-
optical systems whieh check each bh'loclllnr for definition of image and alignment ponents of plywood airplanes, at Dura-

mold Division of Fairchild Aireraft and
Engine Corp., New York City. Unit is
1 converted FM amplifier, with output
of 15 kw at 10 me

<«— EXPERIMENTAL setup for bond-
ing wood propeller blank. Instead of
hydraulic press, length of fire-hose in-
finted with compressed air is used here
to obtain gluing pressure. Note stand-
ard fluorescent tube mounted on feeder
to serve as Indication that current is on

www americanradiohistorv com



STROBOSCOPIE€ tachometer checks 6,000 rpm speed of rotor
of Sperry gyro-compass at Dodge Division of Chrysler Corp.

* PHOTOELECTRIC tachometer measures speed of super-
charger impellers in test runs at Gemeral Electric Company.
Two-faced mirror om shaft-end reflects impulses to photo-
tube above, and freguency meter indicates speed of rotation.
Impellers webzhing as mueh as twenty poumds are driven
to 60,000 rpm in vacuum chamber

GUN AND PROJECTILE design nre studied by electronic —=>»
system of measuring shell’s speed. Note two “pick-up” coils.
Time interval as shell passes through can be read in mph or
fps on some instruments

ACCURATE CONTROL of airplane spar milling machine
speed over wide ramge is ebtained by supplying de feed
* motor with rectified ac from G-E “Thymotrol’” system

SURFACE FINISH check on piston pin hole for Wrigt
Cyclone engine using Brush surface analyzer, at Paterson, N..

the GUN




failed, X-rayed in wood box

¥FBI EXAMINES
package with aid of fluorosceope

PORTRAIT of a bomb that

suspect —>

It is common knowledge that
fewer acts of sabotage haves been
committed since the beginning of
this war than were suffered during
our participation in World War I.
Several thousand important instal-
lations of various types of electron-
ic intrusion alarms in and about
America’s war plants account, in
part at least, for this improved
state of affairs.

The Federal Bureau of Investiga-
tion and many other law-enforce-
ment and detection agencies make
use of numerous electronic and
radio devices, some of which will
be described briefly. Many others
are in the “confidential” category
for obvious reasons.

PHOTOELECTRIC densitometric analy-
sis of spectrogram lines in FEI lab.

Three general types of electronic
intrusion alarms are in wide use.
They are the photoelectric, employ-
ing steady or “chopped” light beam,
body-capacitance operated oscil-
lating systems, and microphone-
amplifier-relay or sound-operated
inertia type vibration pickups.

Static beam alarm

The oldest and most popular
type of intrusion alarm consists of
a light source, an infra-red filter
to screen out visible light, a lens
system to focus the source to a
more or less sharp beam, and, at
the receiving end, another lens or
lens system to focus the beam on
the cathode of a phototube, a one
or two stage amplifier, and a relay
to make and break the alarm cir-
cuit. The alarm proper may con-
sist of a visible lamp signal, bell,
howler, or any other desired signal-
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Intrusion alarms, X-ray, spectrographic anal-

ysis, and many other electronic devices aid in

apprehending and convict-

ing the saboteur

BURNING an evidence sample
v in are of spectrograph

ing element, alone or in combina-

tion. In a small plant, it is fre-
quently desired that the signal be
received by the intruder himself, to
frighten him away. Most of the
more elaborate systems in plants
employing guards on 24 hour duty
prefer to signal the guards without
signaling the intruder, thus facili-
tating his capture.

Light sources employed are gen-
erally of the low voltage, high am-
perage type. Motion picture pro-
jection lamps and automobile ‘head-
light lamps have frequently been
used, although various special types
of lamps have been developed for
the purpose.

Since some of the effectiveness of
such a system depends on the fact
of the invisibility of the beam of
light, the problem has been to se-
cure an ideal filter material that
will pass all of the infra-red while
ELECTRONIC
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vs. SABOTAGE

blocking all of the visible light. Be-
fore the war, the most satisfactory
material, Jena glass, was obtained
from Germany. Several adequate
substitutes have since been devel-
oped. The objective which focuses
the beam is generally a single
double-convex element.

The receiving or detecting ele-
ment for a static beam system con-
sists usually of one stage of ampli-
fication {following the phototube,
which is selected for good infra-red
response, stability, and life. This
stage functions, of course, as an on-
off dc¢ amplifier, operating a high
resistance relay in the plate circuit.
The relay is of the normally open
type, i.e., with contacts arranged so
as to close the alarm circuit when
the light beam is interrupted and
the energizing current cuts off.
Power supply for the detector sys-
tem is usually obtained from a
standard ac. Whenever possible,
power to operate the alarm device
is obtained from a second, inde-
pendent source or from batteries, in
order to give an alarm should the
phototube-amplifier power fail.

Static beam types

Static beam types of intrusion
alarms are generally satisfactory
up to distances of approximately
200 feet between light source and
phototube. Greater distances ne-
cessitate  further amplification,
which makes the system unstable,
particularly with regard to strong
ambient light, heavy fog, rain,
snow, or dirt and grime accumula-
tions on the lens elements, and
liable to frequent false alarms.

Local conditions dictate many
types of general arrangements for
the photo-alarm systems. In out-
door service, the beam must be so
adjusted to the terrain that the in-
truder is unable to get over it or
under it. Some situations make a
double-beam installation necessary.

By means of mirrors, the beam
may be turned or doubled back on
itself as many times as desired, so
long as its total length does not ex-
ELECTRONIC
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ceed the maximum for the particu-
lar equipment, less losses in the re-
flection ability of the mirrors used.
The problems of correct positioning
and permanent fixing of the mir-
rors are more or less successfully
attacked by the numerous types of
mirrors and special mountings
which have been put on the market.

In the pick-up unit, standard de-
sign provides a light-baffle plate
between the lens and the photo-
tube. Incoming light must pass
through a hole a fraction of an
inch in diameter before striking the
cathode, thus reducing the danger
of the unit’s responding to any
light other than that from the
lamp filament. Nevertheless, static
beam types that cannot be defeated
are difficult to design.

Modulated beam alarm

If the light output be interrupted
at a particular frequency and the
amplifier be converted to a high-
gain ac unit with band-pass filter,
the limitations of length of beam,
susceptibility to defeat, and re-
sponse to ambient light are prac-
tically removed. Although more ex-
pensive to install and maintain, the
interrupted beam system has dis-
tinct advantages. A two or three
stage amplifier provides high gain
of the output wave of the photo-
tube, while almost completely dis-
regarding the absolute level of the
steady light that may be incident
on the cathode.

Installed in the light source
housing, a small synchronous mo-
tor drives a “chopper,” which may
consist of a simple disk with ser-
rated periphery, to interrupt the
beam at any frequency between 500
and 1500 cycles per second. The
ac amplifier preferably is peaked to
amplify the particular frequency
received. A detector or rectifier
following the last stage of amplifi-
cation operates the relay to sound
the alarm. Very much greater am-
plification of the light signal may
be employed than with the static

(Continued on page 216)
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Crystal mike in vault has own test buzzer
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FEATURES of MICA

CAPACITOR

The new American War Stand-
ard—Fixed Mica-Dielectric Capaci-
tors—C75.3-1942, first of the series
of standard specifications being
formulated under the direction of
the ASA War Committee on Radio,
has been approved for Signal Corps
use by the Signal Corps Standards
Agency and for Navy use by the
Radio Division of the Bureau of
Ships.

Since it is expected this standard
will soon be controlling, as far as
mica capacitors are concerned, in
the design of all new electronic and
communications equipment used
by the Armed Forces, its content
is of prime interest to the elec-
tronic industries.

Case sizes

Most important feature of the
new ASA standard is the concen-
tration of allowable case sizes to
only 18. Of these, four are small
molded capacitors, commonly used
in receivers; five are larger molded
units commonly used in low power
transmitter circuits; two are
molded-cased and five are cer-
amic-cased potted units used in
higher powered circuits. It is un-
derstood that all future expansion
of the mica capacitor industry will
be concentrated on these 18 stand-
ard case sizes, which are deemed
ample for all present design re-
quirements.

Given in the new document are
the standard capacitances, capaci-
tance tolerances, and voltage rat-
ings of capacitors in the standard
case sizes. The standard capaci-
tances have been chosen on a pre-
ferred number system, roughly
based on the 12th root of 10, which
is familiar to the electronic-indus-
tries as the present standard for
values of fixed composition re-
sistors. The comprehensive range
of the listed capacitances shculd
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STANDARD

Signal Corps, Navy, and others of armed forces
adopting new ASA War Committee recommendation

obviate the need for “special”
values except in the most unusual
instances.

The listed capacitances, toler-
ances and voltage ratings have
been so chosen as to give the great-
est overall economy of mica and of
molding material. Capacitors which
are wasteful of scarce mica and
molding powder and which cause
high production rejections conse-
quent to “overcrowding” of ca-
pacitor elements in a case are con-
spicuously absent from the new
specification.

Color code

Prominent in the standard is a
new six-dot color code for small
molded capacitors, which replaces
the three, five and six-dot color
codes now used and the innumer-
able variations of these codes with
extra striping, edge dots, etc.,
which various equipment manufac-
turers have found necessary.

The upper left hand dot on all
standard color coded capacitors is
black and the other two upper dots
signify the first two significant
digits of the capacitance in micro-
microfarads while the lower right-
hand dot signifies the decimal
multiplier which has been assigned
for all standard units so as to make
the upper left-hand dot black. The

center dot in the lower row indi-
cates the capacitance tolerance and
the left dot gives the “character-
istic,” a term used to identify a
combination of the minimum allow-
able Q at 1 megacycle (see page 34 of
December “Electronic Industries’)
or the allowable current rating in
potted capacitors, the temperature
coefficient of capacitance and drift
limits allowed. See Table I, below.

Previously designers have usually
specified certain capacitor construc-
tions rather than the performance
requirements actually desired. This
often led to specification of more
expensive constructions than actu-
ally necessary to give the required
circuit characteristics.

Under the ASA specification, a
capacitor manufacturer may use
any construction he chooses so
long as he complies with the speci-
fied performance requirements.
Thus high Q receiving capacitors
with a temperature coefficient of
~+ 100 parts per million and a maxi-
mum capacitance drift of 0.2 per
cent may or may not be of silvered
mica construction in low loss mold-
ing material, depending upon the
particular manufacturer and the
capacitance of the unit in question.

Temperature coefficients and the
accompanying maximum capaci-

TABLE 1
Cable Significant Decimal
No. Color Figure Multiplier Tolerance Characteristic
. Black 0 1 A
60113 Brown 1 10 B
60149 Red 2 100 2 per cent(G) C
60041 Orange 3 1,000 D
60187 Yellow 4 E
60105 Green 5 B
60102 Blue 6 G
60010 Violet 7
60034 Gray 8
White 9
Gold 0.1 5 per cent(J)
Silver 0.01 10 per cent(K)
. Black = .. 20 per cent(M)
ELECTRONIC INDUSTRIES ® March, 1943

www.americanradiohistorv.com



tance drifts after subjection to
temperature cycling which are now
considered standard for mica ca-
pacitors are shown in accompany-
ing tabulation 5C. (Table II)
D-—5a. Component Designation.
—Fixed mica-dielectric capacitors
are identified by the symbol “CM.”
D—5b. Case Designation. — The
case designation is a 2-digit symbol
which appears on the detailed
drawing and identifies a particular
combination of type and class.
D—5¢. Characteristic.—The char-
acteristic is indicated by a single
letter in accordance with Table IL

A close-up of Signal Corps’

transmitter BC-191-C

TABLE II
. Téf,"e‘/%ﬁi;’et;’f ¢ e Sincreraion As applied to mica capacitors,
om0 S Gogeanes  ByFredicton  he part numbering scheme devel-
A Not specified Not specified Not specified Not required Oped_ e st AS,A s Comnjuttee a5
B [As specified Not specified Not specified  Not required Radio results in the following typ-
C in D-5¢ (1)) —200 to +200 0.5 percent Notrequired ical part number:
D “ —100 to +100 02 percent Notrequired CM35C332G. The explanation of
E ‘ 0 to 4100 0.05 per cent Not required : bol is sh in the sketch
F - 0 to +50 0.025 per cent Required thlg Sym gl l.s £ ownt 12 & ef sue ¢ .
G “ 0 to —50 0.025 per cent Required and may be interpreted as iollows.

D--5¢ (I) Figure of merit or Q for
capacitors of characteristics other
than A and for which current rat-
ings are not listed, when measured
at 1 megacycle, shall be not less
than the values given in chart of
minimum permissible values of Q.
For capacitances larger than 500
micromicrofarads, the value of Q
shall be greater than 1500.

D—5d. Capacitance Value—The
nominal capacitance value in mi-
cromicrofarads is indicated by a
3-digit number. The first 2 digits
are the first 2 digits of the capaci-
tance value in micromicrofarads.
The final digit specifies the number
of zeros which follow the first two
digits. If more than 2 significant
figures are required, additional dig-
its may be used, the last digit al-
ways indicating the number of
Zeros.

(18 AWG)

CHARACTERISTIC

MULTIPLIER

CAPACITANCE
TOLERANCE

D--5e. Capacitance Tolerance.—
The symmetrical capacitance tol-
erances in per cent shall be desig-
nated by a letter as shown below.

Designation
Tolerance letter
+ 2 per cent G
+ 5 per cent dJ
+10 per cent K
+20 per cent M

In no case shall the tolerance be
less than one micromicrofarad.

All capacitors procured under
this standard will have a common
part number or “type designation”
for all users, thus permitting di-
version of production without any
change in marking for any manu-
facturer or government service and
also reducing the stock and re-
placement parts problems for the
equipment manufacturer.

LEADS TO BE LOCATED
ON ¢ WITHIN £33

CM is the code assigned to mica
capacitors, 35 signifies a molded
case of the familiar “postage
stamp” dimensions, C is the char-
acteristic, 332 denotes the capaci-
tance as 3300 micromicrofarads,
and G gives a =2 per cent capaci-
tance tolerance in accordance with
a master table in the specification.
It is thus possible to procure re-
placement molded capacitors from
part numbers which can be read
directly from a capacitor. Larger
units, which can be marked direct-
ly without affecting the capacitor,
will have the type designation en-
graved or branded instead of color
coded.

Testing

Other points which the specifica-
tion makes uniform are qualifica-
tion test approval procedures and

(Continued on page 223)

TYPE DESIGNATION TO BE IN FOLLOWING FORM
CM 3s5¢C 332 G

o

(D-5a) (0-5b)

ALL DIMENSIONS IN INCHES

ELECTRONIC [INDUSTRIES @ March, 1943
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COMPONENT CASE CHARACTERISTlC CAPACITANCE TOLERANCE

-5¢) (D-5d) (D-5e)
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By 1 Ran L

How radio communication and electronic aids specd up work and dispatching of men and materianls. Bosses are always in toueh

Just before war closed down on
the American scene, a new use was
being found for radio communica-
tion—on big construction jobs.

When great bridges or dams or
tunnels or roadways were to be
built, and it was necessary to tie
together a number of separated
supply points, radio proved to have
its advantages.

With no telephone wires to string
—or to move as work progressed
and crews changed position — it
.soon became apparent that radio
had many merits over the older
phone communication systems. Not
the least of these, was the fact that,
with their own cars radio-equipped,
the construction bosses could keep
continuously in touch with the
work, even as they motored from
one job center to another.

For civil engineers

The Oakland - San Francisco
bridge was one of the first big jobs
to employ radio to link together the
separate work centers across the
bay, and to dispatch men and ma-
terials as needed. Later this same
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BIG CON!

" wires at all.

L

radio technique was applied to rail-
road construction, to tunnel build-
ing, and to water reservoirs, par-
ticularly in the far west.
Meanwhile radio found other
uses for reporting progress of op-
erations and distant natural phe-
nomena. Already carrier impulses
over telephone wires had been used
to report water levels and to gage
reservoir heights. It was only a
further step, then, to adopt radio
devices in isolated places to send
their robot messages without any
And now engineers

Electronic Helps for Civil Engineers

Communication between job and supply
centers,—via AM and FM

Construction bosses’' cars always in
touch with work

Water levels and flood rises reported in
advance

Radio transit that "sights” through
underbrush

Tests of foundation supports

wWww.americanradiohistorv.com

get, long in advance, automatic
warnings of distant river rises far
upstream, so that no longer need
they be surprised or their work
endangered by unexpected floods
pouring down without warning.

At the same time the directional
characteristics of radio short waves
have placed a new tool in the hands
of civil engineers required to run
boundary lines or ‘“sights” through
thick forests and underbrush. From
the time when George Washington
surveyed lands in Virginia, vir-
tually up to the date of Pearl Har-
bor it had been necessary for an
axeman always to accompany the
surveyor, to chop down trees and
underbrush so as to give the transit
glass a clear sight through the for-
est. But no longer is such clearing
needed with the new “radio tran-
sit,” which can take its bearing
right through the most impene-
trable underbrush—for radio waves
go right on through where visible
rays are stopped!

Surveys for the foundations of
great dams and building structures
were indefinite operations - until
ELECTRONIC
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electronic devices were introduced
which now make it possible to ex-
plore the underground conditions
thoroughly, and to detect hidden
geological faults and strata which
might introduce dangerous shifting
and even collapse of the finished
structure.

Radio and electronic equipment
will be back on these peacetime
jobs after the present activities in
Europe and the Orient are brought
to a victorious conclusion.

Meanwhile radio communication
is playing an important part in
constructing Uncle Sam’s war in-
stallations and factories.

Wartime construction
Operated by the Signal Corps,
radio had a big role in the rapid
construction of the great Alaskan
highway through Canada. Radio
communication brought supplies
and men to the places needed as
fast as they were required, so that
construction went ahead at an un-
paralleled rate, thanks to radio.
Radio also has done a big job in
constructing half a hundred ord-
nance plants for the Army and
Navy. Radio has been used here
for guard patrol, and has helped
greatly in the actual construction
work. The advantage of mobile
radio, enabling superintendents
while in their cars to keep in touch
with all parts of the work, is a
great argument for radio tele-
phones on jobs of this kind. On
one large job, the bosses can con-
tinue giving instructions while in
motion anywhere within a 40-mile
radius of the several plants in-
volved. In target areas on the Pa-
cific Coast, two-way mobile radios
are being used in large numbers to
safeguard cities and whole terri-
tories where it is important to have
prompt communication.
The “hydrocorder” is the name of
a new scientifically engineered
electronic Instrument which is ca-
pable of transmitting, by means of
high-frequency waves from a re-

WITH ORDINARY optieal surveyvor's
transit (above) an ¢rew of axmen must
%o nheand to clear n path of sight. The
new radio transit “sees right through®
underbrush and dense forest

IN BUILDING the grent Alaskan High-
wany, 1500 miles long, radio communi-
eation between various construction
units was provided by the Army Signal
Corps so0 that the whole huge joh was
co-ordinnted and finished in record time

mote point, varying water heights
and recording these levels, by the
use of a newly designed radio-
graphic reproducing system.

This device as employed in hy-
drological survey work makes pos-
sible the detection of coming floods
or rise .of water in reservoirs by
checking hourly the conditions of
streams far up in the mountains.
as well as down through the river’s
course along the lower valleys. Every
such locality, through experience,
knows its own danger point of flood

)

i
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stage and thus by being accurately
and scientifically informed in ad-
vance by the electronic hydrocorder,
can plan and prepare for any forth-
coming danger.

For readers of a later issue of
“Electronic Industries,” Louis P.
Clark, chief of the engineering di-
vision of Raymond Rosen & Co.,
Philadelphia, plans to prepare a
detailed article with charts and
photographs, describing the theory
and action of this new electronic
system of flood reporting.
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FACTORY

Seen on a New York drawing
board: To prevent compasses, pens,
etc., from getting lost under papers,
draftsman keeps bar magnet on
table to hold instruments ready for
immediate use. Idea should have
wide application, wherever induced
permanent magnetism won’t affect
subsequent performance.

“Danger — Low Voltage” makes
sense if it concerns hot-cathode
fluorescents. Many plants have
found 5 to 10 per cent boost in line
voltage pays dividends in longer
lamp life, longer starter life (less
flickering), and in greater lumens-
per-watt efficiency of lamps.

* SI,AZY SUE?” table at Newark, N. J.
Weston plant speeds producticn instead
of passing salt and pepper. Light touch
on edge of top rotating table positions
parts-cups in final assembly of imstru-
.ments while lower table delivers sub-
assemblies. ‘Another turntable idea, top
right, ups assembly of Westinghouse
motors by 259%. Motor is placed on
dolley over conveyor, worker rotites it
to tighten all four feet before retarming
motor to conveyor belt

INDUCTION HEATING soldering of
erystal shells with 5 kw oscillato~ feed-
ing two-turn induector coil handles up
t0o six shells at onee for General Elee-
~rie. Hent is applied for three s&conds;
joint is cooled by air b'ast und wiped
auntomatically. Method eliminnted many
*f troubles

FOOT OPERATED soldering irons
speed produetion of resistor colls for
Red Arrow Electrie Corp., Irvington,
N. J., in a third application of the
turntable iden

MORE SOLDERING short cuts: Iron at
top of “cut” has hole ‘A in tip B, and is
held siationary om splash guard C by
hose-clamp D. Hole is filled with sol-
der and small connections dipped in.
Nickel steel tips Iast longest, says G.E.
Lower iron represents Westinghouse
* iden-thermostat in housing
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CUTNS

Replacing semi-precicas copper
paper we:gkts with stones now will
help ke3r us from returr o stone-
age later. BI edisors stil. see many
pouads ot ccpper on desks of radio-
electronic er.ginears, execuzives, be-
cauze theze men dcn’t rzalize that
Axiz ncw has grester supplies of
war mascetials than United Nations.
and that -7 e dox’t get ir. <he small
scrap we won’t stay i= the big
scrap. E.ery Kkiad of —Teste and
other mesterial is vita.. Philco,
amcng othess, cerelully 32ves car-
tons in which componenz parts are
received, ising them later to ship
out finisked war gonods.

BLIZND WORKER at Link Radio
Corp., N %.. puss his delicate sense of
touch to we-k f:1stening solderless con-
nectors te intricate cable assemblies.
Link has many blind workers who ex-
cel all cthars

TESTER of specinl design enables
women cpesators to check and calibrate
banked varinble condensers to within
1 mmifd a1 plant of Hammarlund Mfg:
Co., N. V.

MANPOWER problem may be allevi-
ated by femnle trninees becoming engi-
neering a des, repairwmomen, techni-
cians mmder program of AWYVS

RUBBER CLOTHES afford RCA worker
1009% proteetion in pre-grinding proc-
¥ essing of qumrtz cerystals with aecid
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TELEPHONE-TYPE

RELAYS

in EKlectronie Applications

by C. J. DORR and L. N. GALTON

= BEY

Form A—“Make”

o %}

Form B—“Break”

e

Fortn D—“Make-
Before-Break”

m o1
A, e

Form C-—*“Break-Make”

—T|
MR o

Form E—*Break-
Make-Before-Break”

Fig. 1. Basic contact assemblies
shown in unoperated (normal) position

of e
‘MAKE OR 1
'FRONT spnmcsér‘

A==y
y 0—'-——‘
ARMATURE IE :
SPRINGS B

BREAK OR

BACK SPRINGS Ly

BUSHING

Fig. 1A. One standard ar-
rangement of contact springs

Few readers of this magazine
may ever have spent much time
studying or working with automatic
telephone switching equipment.
Telephony, at first glance, may
seem entirely foreign to electronics.
Yet, many of today’s most useful
electronic developments employ les-
sons learned from, and equipment
used in, automatic telephony.

For one thing, there are the tele-
phone-type relays.

Most electronic devices make use
of relays. While many types of
relays are on the market, few have
the operating characteristics and
adaptability which make telephone-
type relays so well adapted to use
with vacuum tubes.

Again, one of the basic parts of
the “step-by-step” system of auto-
matic telephony is the stepping
switch—a simple device which now
is making possible a host of in-
genious electronic developments.

68

American Automatic Electric Sales Co.

Electrical relays provide means for carrying out
processes initiated by sensitive electronic controls

This article deals with telephone-
type relays, and provides informa-
tion which may help the reader
solve many of his problems by their
use. A second article will deal with
stepping-switches and will have a
similar purpose.

Four conditions

The use of relays in electronic
systems may be considered under
four general headings: (1) when
power circuits must be opened or
closed as the result of minute initi-
ating currents, (2) when many cir-
cuit actions must result from
changes in current in a single cir-
cuit, (3) when controlled delays
must result from current changes
in an initiating circuif, (4) when
complex combinations of one or
more of the foregoing must be ac-
complished in a minimum of space
and/or at a minimum of cost.

Some one of the many arrange-
ments of the simple telephone re-

lay will meet all of the above re-
quirements. (1) Unlike most other
types of relays the telephone-type
is unusually sensitive. It operates
and releases on very minute cur-
rents or changes in current. While
power-type relays require the maxi-
mum current possible up to the
heat - dissipating capacity of the
coil, telephone-type relays operate
safely on 10-20 per cent of the max-
imum heat-dissipating capacity of
their coils. (2) The telephone-type
relay can be provided with one
switching circuit or a dozen or
more; that is, its contact arrange-
ment can be such as to open several
circuits, close several circuits or
transfer still others from one source
of power to another and still do all
of this in a small space on a mini-
mum of current. (3) Telephone-
type relays have interchangeable
coils (replaceable without disturb-
ing the rest of the relay), which
are available with widely varying

Fig. 2. Basie circuit of recording potentiometer using re-
lays iu plate ecircuit of photocell controlled electron tube

< PHOTO CELL
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RELAY %

COIL #

D- 280028

CUIL RES.
1300w

.001%" RESID

Fig. 3. Typical adjustment instructions
to provide definite contact closing order

characteristics: i.e., with few turns
or many for operation on small cur-
rents or large ones; or with sleeves
or slugs (single turn, short-circuit-
ed windings) on the coil core which
provide for operating speeds rang-
ing from .002 seconds to .100 sec-
onds or release speeds from .005
seconds to .500 seconds. Thus any
desired timing sequence may be ob-
tained. (4) Moreover, telephone-
type relays are not only small in
total volume, but are small in
mounting panel area required. Ad-
ditionally, all wiring terminals ex-
tend beyond the relay base. This
permits the mounting of many re-
lays on a small mounting panel
with all the wiring conveniently
concentrated on the back. Neatness
is one result; simplified mainte-
nance is another,

An electronie musele
Add to the foregoing features the
possibilities of many varieties of
contact point materials (generally
in the noble metal series) to pro-
vide for handling anything from
the minute currents and voltages
of a thermocouple to the high cur-
rent and highly inductive circuits of
an aircraft solenoid, and it is little
wonder that the telephone-type re-
lay has been called ‘“the muscles
of the electronic nerve system.”
One of the simplest and prob-
ably one of the most frequently
met electronic applications for the
telephone relay is in the photo-
electric relay unit—an example of
the situation in which delicate cur-
rents must be made to activate
power devices. Here a change of
a few microamperes in the current
in the vacuum tube circuit, result-
ing from light rays impinging on
the screen of the photocell, must
be made to open and close doors,
or count objects on a conveyor belt.
Relay coils having resistances of
2500 to 11,000 ohms, operating on
currents from 10 milliamperes down
to 2 milliamperes and releasing on
currents 50 per cent to 75 per cent
INDUSTRIES
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ENGINEERING REFERENCE CHARTS IN DIRECTORY SECTION

In presenting to its readers a number of valuable reference charts (one
accempanying each issue, from our very first number), "Electronic Industries’ has
had the collaboration of the engineers of leading laboratories and radio organi-
zations. These have included the GE Electronic Laboratories, Bell Telephone Labo-
ratories, RCA Laboratories, Massachusetts Institute of Technology, and others
{whose charts are now in course of preparation).

In the issue now in the reader's hands, we present a series of engineering refer-
ence panels and basic circuit properties, which have been collected and compiled
for handbook purposes by the engineers of the International Telephone and Tele-
graph Corporation. These reference charts appear on successive right-hand pages

in the Directory Section of this issue.

of the pick-up currents, are usu-
ally employed in the plate circuits
of such vacuum tubes energized
from the conventional 110-volt, 60-
cycle light socket. While the cur-
rent in the plate circuit is half
wave rectified, the connection of
a very small condenser (25 to 1
mf.) in parallel with the relay coil
usually provides sufficient filtering
for reliable and quiet operation.

Interlock problems

Frequently, interlocks must be
provided to de-energize certain por-
tions of a circuit or to energize sev-
eral different circuits when a
photo-tube beam is cut. For ex-
ample, a photo-tube installation to
turn on street lights when natural
illumination drops below a pre-de-
termined point must have a second
circuit to change the initiating cir-
cuit’s sensitivity to such an extent
that, once turned on, the lights will
not immediately be extinguished by
a fraction of a foot candle improve-
ment in the illumination. Here a
second set of contacts on the initi-
ating relay can change the tube
bias and thus change the sensitiv-
ity. It might also be desirable to
operate a counter from another in-
dependent circuit and thus a third
set of contacts would be desirable.
Such additional sets of contacts
can easily be provided on telephone-

Fig. 4. Use of n slow release
relay in antenna cirecuit control

TO MODULATOR
CIRCUIT

| = ‘
ANTENNA!
RELAY /|

KEYING SLOW RELEASE
RELAY RELAY
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type relays without space or op-
erating current difficulties.

To simplify the choice of the
combinations to be specified in se-
lecting a relay for an application
such as the above, it will be well
to take note at this point of a
shorthand language that has been
developed in the telephone field
and which is now finding use in
all electrical remote control and
electronic work. Fig. 1 pictorially
illustrates this.

Relay terms

As you will note, the Form A or
“make” contact assembly indicates
that, when energized, the bottom
spring moves up to meet the top
one, closing the circuit. The Form
B or “break” has the two springs
in a normally closed position. When
energized the top spring moves up
and away from the bottom thus
breaking the circuit. In the Form
C or “break-make” assembly, first
the middle spring moves away
from, and breaks contact with, the
bottom spring, and then contacts
the top spring to close a new cir-
cuit. In the Form D or “make-
before-break” assembly, the bottom
spring moves up to contact the top
spring and pushes the top spring
away from contact with the mid-
dle spring, thus making one cir-
cuit before breaking the second.

Fig. 5. Armature delay principle
using retarded magnetic decay
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The Form E or“break-make-before-
break” assembly is a combination
of Form B and D arrangements.
The combination shown in Fig.
1A is then simply described as 1E,
1B, 1C, 1A, 1D. This is also the
standard arrangement of contact
springs on telephone-type relays.

Closing order adjustable
While the ordinary application,
even when it requires a multiplicity
of spring contacts, will probably not
hiave a contact sequence operation
problem, many applications will.
For example, in the problem de-
scribed above, no fixed sequence of
switched circuit action had to be
employed. However, there may be
times when such a sequence be-
comes essential.
What do we mean when we
speak of sequence? Many times

P4
2 ]
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ON WELDER
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one circuit must close ahead of a
second one. Still other applica-
tions require that operation of one
pair of contacts must be so closely
related with relay operation that
the coil circuit can be opened and
closed rapidly without disturbing
part of the contact circuits while
rapidly opening and closing the
others. The “Celectray” recording
instrument circuit shown in Fig. 2
is one example where sequence of
adjustment is employed.

Sequence operation

Here relays A and B are in series
with each other in an electron tube
plate circuit. The galvanometer in
the balancing circuit carries a
mirror which reflects a light beam
on to the photocell screen. The
unit is adjusted so that with only
part of the light beam striking the
cell, the instrument is in balance
and the current through the two
relay coils is between the operate
currents of the two relays. In other
words, relay A is operated and B
is released. Under this condition,
the rotor of the balancing motor is
blocked by contacts 5 and 6 of the
relays and the print solenoid is
energized by contacts 3 and 4. Con-
tacts 1 and 2 of the two relays
connect shunt resistors across the
relay coils once they have operated
in order to change the relay sensi-
tivity and thus permit them to re-
lease on a slight decrease in cur-
rent. As the bridge approaches bal-

Pig. 7.

Elementary circuit of sequence welding timer.

Fig. 6. Above: Typical quick aeting tele-
phone type relay with 2% :1 ratio arma-
ture. Below: Typlcal siow release tele-
phone type relay with 1:1 ratio armature

ance, then, it is desirable that the
balancing motor advance in short
steps. At the same time it is neces-
sary that the contacts operate in
proper sequence in order to provide
proper relay and instrument func-
tioning.  Under a balanced opera-
tion from the opposite direction,
both relays A and B are operated
until the balance point is ap-
proached when relay B starts to
(Continued on page 219)

Left,

enclosed sequence control having cooi-time and weld-period timers
for pulaation welding, with thyratron spot-welding control panels

WELD INTERVAL
TIMER

SPOT OR

PULSATION / ) WELD TIME

www americanradiohistorv com

REPEAT OR
NON-REPEAT

PRESSURE
SWITCH

ELECTRONIC [INDUSTRIES @ March, 1943



-

|
\

STEM-PRESS machine. Sealing CLOSE-UP of assembly work in the Freeland & Olschner plant at
tungsten filament rods ta glass New Orleans. Infinite care must be taken with delicate parts

REBUILDING BROADCANSNT
TUBES

0ld parts reconstructed to
keep stations on the air

WITH THE AID of the Columbin Broad-
casting System, a New Orleans concern,
Freeland & Olschner, Ine¢., has made a
successful business out of rebuilding
“duds” from broadcast stations, so that
these rebuilt tubes are now giving de-
pendable service during war times

CHIEF TUBE TROURBLES :are break-
downs of filnments and eracks in the
glass envelope. This means that the
zlass must be cut open with ‘extreme
care, the internal parts repaired and re-
adjusted, the envelope replaced or re-
senled, and the tube re-exhausted

ONE OF THE FACTORY EXPERTS
at left is shown setting up operations
on a 100-kw broadeast tube. Below at
left are seen four pumping stations in
the water-cooled tube division. Direetly
below is an inside view of one of the
pumping stations for air-cooled tubes,
showing worker sealing in a pair of air-
cooled tubes prior to evacuation

www americanradiohistorv com



4 Radio-Electronic WAR PRODUCTION

THE BRITISH
RADIO EXGINEER

by GEORGE LEWIS

International Telephone & Telegraph Corporation

Hardened by tragic mistakes, and wiser after three years of
war, the Briton avoids our American “new model” tradition

Quite recently a man prominent
in the American war effort accom-
panied me to a British plant en-
gaged in the manufacture of radio
equipment for the armed forces
and, as he expressed it, was dis-
mayed at the atmosphere of calm-
ness and apparent unconcern that
pervaded the office of the British
concern. - Unlike American plants
with which he was familiar, he
said, there was no feverish bustle,
no race with time, no breathless
conferences. Over tea he ex-
pressed his mystification to the
American engineer we were visiting
—and got this explanation:

“They’ve a bit different idea of
how to do this thing,” the engi-
neer said. “See that poster”? He
pointed to a colorful display on the
wall reading “Do Not Change,” and
smiled. “That slogan is their secret.”
Then he told this story:

Stand-pat formula

The British War Production
Office’s advice to forego changes,
he explained, expresses a terse bit
of philosophy completely character-

DO
NOT
CHANGE

72

istic of British temperament, and
had proved to be the keystone of
Britain’s remarkable accomplish-
ments in production, under un-
paralleled difficulties, for all-out
war. To Americans, steeped in the
“new model” tradition, but com-
paratively new to war production,
he agreed, such an attitude is in-
comprehensible. British engineers,

- however, hardened by tragic mis-

takes at the beginning and wiser
after more than three years of pro-
duction under actual conditions of
warfare, find the formula good, and
stand by it.

In the field of radio engineering,
as in other divisions of the British
production set-up, this approach
has permitted the accomplishment
of an amazing job under conditions
likely to throw a severe strain upon
even the most resolute program.
But, responding to the mysterious
forces which seem to bring forth
in men the moral reserves required
to meet trying emergencies, the
British radio technician has drawn
upon his heritage of tenacity and
native thoroughness to perform
with a minimum of lost motion the
task of turning out a quality prod-
uct in adequate quantity.

Soft-spoken, easy-going

Soft-spoken, orderly and—on the
surface at least—an easy-going per-
son, the British radio engineer has
worked honestly and directly to-
ward his goal—the creation of the
best radio equipment it is possible
to produce, regardless of size,
weight or cost, and, when its relia-
bility has been proved, to remove
every barrier in the way of the
model’s maximum output without
change.

www.americanradiohistorv.com

GEORGE LEWIS, widely known
among American radio men, is now
spending most of his time abroad

There are no obstacles placed in
his path. He is not required to at-
tend endless conferences. He is not
hindered with step-by-step super-
vision. Instead, he is given the re-
sponsibility of following the job
through to completion, and the fact
that he has been so successful is
a tribute to his executive qualities.

The British radio equipment, it
has been pointed out by critical
American engineers, is more robust,
more expensive than its American
counterpart. But such qualities do
not constitute drawbacks, in the
opinion of the British engineer, if
they assure equipment that will
prove entirely reliable under stress.
He knows, from intimate personal
experience, the value of a product
that will not fail when it is needed
most.

Leaning back, the engineer smiled
quizzically at us and murmured,
“Have another cup of tea?”

ELECTRONIC INDUSTRIES @ March, 1943
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EVELOPMENT is

iCA

Since the time when Radio itself was still a scientific novelty, RCA has led in Tube

development. One after another, new or improved RCA types have met the swiftly
advancing needs of electronic applications—radio, industrial, and others—often
anticipating these needs far ahead of any commercial demand.

Naturally then, RCA stands today as the fountain-head of Tubes for practically
all of the varied Electronic equipment now heralding the ‘Electronic Age’’ through-
out industry. Years beyond the experimental stage, RCA Tubes have proved their
dependability beyond doubt. Expertly engineered by men to whom ‘‘Electronics”’
was a by-word meore than a decade ago, RCA Tubes are produced by modern quantity
methods which assure high quality at low cost. Designed for present as well as future
réquirements, they are backed with a wealth of knowledge of tube usage unsur-
passed in a great industry now facing an even greater future under its modern,

more all-inclusive name—ELECTRONICS.

Heceiving Tubes ... The familiar “Radio Receis- Special Tubes . . . From the scientifically-
ing” Tube types are basic to almost all Electronic equip- famous 931 Multiplier to types using the RCA-
ment. RCA offers a full line for every requirement pioneered St surface for daylight and blue light
—both in glass and in the famous metal types sources, RCA has paced the field in Phototube
perfected by RCA engineers. development. Other *“‘special™ types include the
RCA Thyratron-type 2051 with its enormous
power application for contact purposes, and vari-

o

Cathode Ray Tubes . .. RCA was the first
to produce well-engineered Tubes of this type at
low cost, thus making their use practical for Tele-
vision, and for general industry. Today, in dozens
of fields, RCA Cathcde Ray Tubes are paving the
way to higher efficiency standards in measuring
and testing without mechanical movement or its
limitations.

ous others.

Power Tubes... From enabling broadcast
stations 1o deliver **More Watts Per Dollar,” RCA
Power Tubes have long since branched into broader
Electronic fields. Included in this category aremany
Tubes for use in induction heating equipment.

WWW.americanradiohistorv.com



RGA TUBE PUBLICATIONS

oln van Necid
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TRANSMITT

g SPECIAL-PURPOSE
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HB-3 ALL TYPES TUBE HANCBOOK . . Up-to-the-

minute data, cusves, etc. on all K CA power. receiving,
cathode ray, television, and special-purpose tubes. Sup-
plied in two loose-keaf volumes with durable binders.
Available on subscription basis. Wr.te RCA Commercial
Engineering Secticn, Harrison, N. J. for descriptive
folder and order form.

RC-14 RECEIVING TUBE MANUAL .. Tube theory,

application data, ¢ rcuits. and charts for the lay
reader. Describes 340 dif"erent RCA tube types. 256 pages.
Single copy, 25c¢.

RCAPHOTOTUBE BOOKLET..Describes phototube

theory, conetructior , and operation. Gives data on 15
popular RCA Phototube types, wizh curves and circuits
for light-operated relaya, light measurements, and sound
reproduction. Single copy. no charge.

@ RADIOTRCN DESIGNERS' HANDBOOK . . A 356-
page book edited by F. Langsford Sinith. Prepared
especially for radio set d=signers,bui valuable to all inter-
ested in the fundarhental principks of practical radio-
electronic circuit design. Profusely illustrated. Stiff
covers. Single copy, 51.

@ RCA TRANSMITTENG (POWER) TUBE
Y GUIDE . 72 pag=e, profusel; illustrated,
containing data and cireuits for popular RCA
power tubes, u-h-f acorn and opridget types.

&
RCA RADIO TUBES

RCA Victor Division, RADIO CORPORATION OF AMERICA, Corden, N. J.

b
e

up |
|N51

TuBEs

;';;__i

by
-

gas-triodes, and gas-tetrodes. Speeial reference -hart
shews air- end water-cooled tubes, transmitting and
tel2vision rectifiers. cathode-ray tules. phostotub-s, vol-
tage-regulator tubes, and RCA sp=-ial-purpose types.
Singlz copy, 35¢ net.

& ) TT-100 FRANSMITTING AND SPECIAL-PURPOSE
TUBES BULLETIN . . Iilustre ed eatalog information
on RECA air- and water-cooled transmitting tubes. recti-
fiers, -elevis.an tubes, cathode ray tubes, phototubes,
acorr and ridget tubes, gas tubes, voltage regulators,
and special amplifier tubes. Pho:ctabe chart gives spec-
trel sensiti-fty curves and dimemsicmul outlines. Charts
of modulatar and class C amplifier operat:ng data. 16
pages Ask for TT-100 Single copy. no cha-ge.

@ 1275-3 RECEIVING AND SPECIAL-PURPOSE
TUBES BULLETEN . . Characteristics and socket
conneetions ef 329 reeeiving tube t pes and 38 special-
purpose types. 16 pages. Single cepy, no charge.

$  WNSTRUCTION BDOKLETS. Cemplete, authorized

informatison on RCA Tramsmit -imz and Special Tubes.
Inckhuded in cartons with 1ubes bat available for any
type upon request. Sirgle ~opies. no charge.

All orcers o~ regueste fie above literature
shemld be uaddressed ta>: RCA Commercial
Eng neering Section, 1.6 South Fifth St.,
Hmr=ison, N. J.
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HARDENING A METAL'S SKIN!

While case hardening is one of the most useful
processes in industry, it is in many cases very dif-
ficult to control.

At RCA, engineers and scientists employing
high frequencies have developed new techniques
for these difficult problems in case hardening. Odd
shapes and thicknesses, for instance, can be case
hardened to controlled depths. Selected portions
or areas can also be handled.

The RCA radio frequency process not only sim-
plifies the operation but saves considerable time
and cost, and in some cases, is the only way to get
the required results.

Radio frequency case hardening, as developed
by RCA electronic research, can help you
today in your war production program
—and can be a vital part of your produc-
tion process when peace returns.

RCA INDUSTRIAL PRODUCTS

SOUND -

PICTURE

« ELECTRONICS

RCA Victor Division « RADIO CORPORATION OF AMERICA « Camden, N. J.
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How Radiothermics Helps

Break the

Propeller Bottleneck!

Since the development of synthetic resin glues, Ameri-
can industry has known that plastic-bonded plywood
can supply the strength, the streamlining, and the
water and fire-resistance that airplane use demands.

Only speed of production was lacking. The setting
of the glue, requiring hours, tied up valuable equip-
ment and restricted production.

Today, this process is a matter of minutes. Radio
frequency heating removes this bottleneck of
time, makes possible the production of plastic-
bonded propellers and structural parts with

increased speed and greater precision,
With simplification in design, improvements in
electronic tube construction, and other significant
advances already foreseen by RCA scientists, radio
frequency heating holds the promise of endless eco-
nomical service for many types of industry.
The RCA radiothermic generator, a de-
velopment of RCA electronic research, is
a tool industry can use to help win
the war today, and help build the
advanced world of tomorrow.

RCA INDUSTRIAL PRODUCTS

SOUND . PICTURE . ELECTRONICS

RCA Victor Division
RADIO CORPORATION OF AMERICA, Camden, N. J.

ELECTRONIC INDUSTRIES @ March, 1943
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WORKERS

Millions

DOLLARS
Millions

Starting August 1942)

STUDY THEM WITH AN EYE TO THE FUTURE!

There is more to these charts than meets the eye.
Not seen, but clearly projected into the future, is
thesales curve of tomorrow. Here isthe thrilling
story of over 25,000,000 American workers who
are today voluntarily saving close to FOUR AND
A HALF BILLION DOLLARS per year in War
Bonds through the Payroll Savings Plan.

Think what this money will buy in theway of guns
and tanks and planes for Victory today—and
mountains of brand new consumer goods tomorrow.
Remember, too, that War Bond money grows
in value every year it is saved, until at maturity
it returns $4 for every $3 invested!

Here indeed is a solid foundation for the peace-time
business that will follow victory. At the same time,
it is a real tribute to the voluntary American way
of meeting emergencies that has seea us through
every crisis in our history.

But there is still more to be done. As our armed
forces continue to press the attack inall quarters of
the globé, as war costs mount, so must the record
of our savings keep pace.

Clearly, on charts like these, tomorrow’s Victory
— and tomorrow’s sales curves—are being plotted
today by. 50,000,000 Americans who now hold
WAR BONDS.

S wiith

War Savings Bonds

This space is a contribution to America's all-out war effort by
ELECTRONIC INDUSTRIES

80

ELECTRONIC
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THESE CHARTS SHOW
ESTIMATED PARTICI-
PATION IN PAYROLL
SAVINGSPLANS FOR
WAR SAVINGS
BONDS (Members of
Armed Forces Included

INDUSTRIES @ March, 1943
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Litzendracht Wire .............. 107
Load Analyzer ................. 94
Loop Antennas ................. 83
M
Machine Safety Control Equip..... 89
Machinery & Eaquip. ............ 94
Magnet Wire .................. 107
Magnetic Speakers ............. 102
Magnetic Tape Recorders ........ 99
Magnetic Wire Recorders ........ 99
Magnetometer ................. 94
Marine Transmitters ........ ...105
Marking & Numbering Machines... 94
Master Antennas ............... 83
Measuring Instruments . ......... 94
Mechanical Automatic Selectors ... 83
Megohm Meters .. ..... 94
Mercury Arc Rectifiers 106
Mercury Switches ......... 102
Metal for Radio ................ 95
Metal Cabinets ........... .. 8
Metal Detectors ............... 90
Metal Forming Equip. ........... 94
Metal Locators ................ 90
Metal Tubing .................. 95
Metallic Rectifiers .............. 84
Mica Capacitors ............. 85, 86
Mica (lInsulation) .............. 91
Mica Trimmer Capacitors ........ 86
Micrometers .............. .. 94
Microphones & Access. . 96
Micrescopy ........ 89
Microvoltmeters ......... 94
Mike Cable Wire ............... n7
Mike Cable Transformers ......... 105
Miniature Tubes ............... 106
Mobile Amplifiers .......... ...101
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Product Page Product Page
Modulation Meters .......... ... 94  Precision Capacitors ............ 86
Maolders, Plastics . . 98 Precision Resistors .. .100
Molybdenum .. 95 Pressure Indicators ........ . 89
Motars, Phono. 100 Pressure Welding Efectredes 94
Moetors, Recording 99 Print Making Machines 89
Motor Generaters ......... ..101 Printing Controls . .... . 89
Motor and Generator Controls ... Projector Horns ................ 102
Mounting Brackets .............. 90 Protective Switches ............. 102
Mountings—Vibration Insulating .. 94 Public Address Systems ....... ..101
Multi-Meters ......vvvinnnnn, 94 RIS qoco00abb0000000000000 104

Punching Machines ............. 104
N Push Button Switches ...... ...0102
Push Button Knobs ............ 83
Name Plates .................. Push Button Tuners ............ 83
Needles (Cutting) ..............
Needles (Playback) .....
Needles, Sapphire ....:.. Q
Neon Indicators ........ {=NIGE 600000 0200050000090 94
aleutrahzing Capacitors Quartz Cutting Machines ........ 87
il cs00000000900000008a500
Noise (Radio) “Efimination Equip... 96
Noise-Reducing Antennas ....... . 83 R
Nuts ........... 695000000000 00 90 Racks ..... DU 85
Radio Harness 107
o Radio Noise Meters 94
Radio Set Filters ....... 96
Chmmeters ... .. ............... 103 Radio Spectrum Analyzers .
0sc. Frequency Modulators .......103 Radio Teletype .............
Oscillographs ....... 000808600 .. 93 Radiotelegraph .......
Oscilloscopes . ................. 93 Rare Gases .............
Qutlets, Antenna ............... 83 Ratchet Wrenches ...,
Output Indicaters ........ 00000k 103  Receiving Tubes ... .............
Records & Record Playing Equip...100
Record Albums ................ 100
| o ngecorg Cahinetsd ......... 000000 100
Package Wrapping Control ....... ecord Compounds ............. 100
Paintsg ppuCu ........... gg Record Player Attachments ...... 100
Panels, Equ:pment ........ ~.... 85  Record Molding Compounds ...... 100
Paper (Insulation) ............. 91 Record Pressers ................ 100
Paper Capacitors ...... .. 85  Recording Ammeters ............ 94
Paper Tubing ... .9 Recording Equipment & Blanks.... 99
Parts Molders . 98  ‘Recording Machines ............. 99
Pencils ...... .89  Rectifiers ..., .. 00000 93
P. M. Speakers ... 1102 Refrigerated Test Cabinets ....... 93
Permanent Magnets . 95 Relays BEerPey. . . S0 ... e 102
Ph Meters ....... .93 Remote Controls ............... 83
Phase Angle Meters .94 B 60000 0a000000 o5 9060g 97
Phenols  ......o.0vvn.. . o8  Resistance Bridges ........... ..103
Phonograph Cabinets ,......... 100  Resistance Cords ............... 107
PhOSPHOKS  «eovrvnennn.. oy & 106 Resistance Wire ................ 107
Photo Cells ............ 0006660 97 Resistance Specialties . .93
Photo Electric Equip. ...... ... 97 Resistors ........ 100
P. E. Densitometers ............ 93  R. F. Chokes g6
Photometers ................... R, F. Coils g6
Photo Tubes .................. 2"'{“‘ oo e O gg
ick-ups, Phono ............... ptayypeeaty dtennas
';1;51;:5' PD ..... Rotary Machines ............... 101
Plastic Molders ...
A% opooaosgoane
Plug-in Condensers S
Plug-in Transformers ...........105  Safety Interlocks ..............
Plug-in (Tubes) ............... Safety Relays ......
Plugs .. ..., Safety Terminals .....
PM Drivers ......... Salt Spray Cabinets
Police Transmitters .. .. A3 L onBocon0BEob
Polarized Relays Scotch-Tape .........
Polystyrene .. ......... Serews  ............
Portable Batteries .. Screwdrivers o
Power Amplifiers Screw Machine Products ..
Power Switches ............... Selector Switches ...........
Power Factor Meters ........... 94 Self-Tapping Screws ............
Power Filters . ................ 96 Servicing Equip. ...............
Powdered Iron Cores ........... 95  Set -Analyzers .......... 500000 I
Power Line Battery Chargers ..... 84 Shaft Locks ............c...... 88
Power Plants .................. 1 Shielded Wire & Cable .......... 107
Power Rheostats ............... Shielding Rubber ........... .o.. 90
Power Speakers ................ Shims, Adjusting ........... ... 102
Power Transformers Signal Generators .............. 103
Power Units Complete ... Signal Tracers ................. 103
Pre Amplifiers ......... Silver Brazing Alloys ........... 95

Product Page
Silver & Compounds ............ 95
Silvered Mica Capacitars ..... Lo

Skin Temnperature Equip. ........ 90
Slide Wire Pots
Smoke Density Centrol
Smoke Indicators
Sockets ......
Socket Wrenches
Soldering Equip.

Soldering Lugs .. 90
Solenoid Valves .. 506000000 (53)
Solenoids . .......... J088 . - .o 86
Solvents .....ciiieiieieaiaan 97

Sound Level Meters & Recorders.. 94
Soundprocfing Materials .........101
Sound Systems .......... 600000 .101
Speaker Housings 0

Speaker Testers
Speakers & Parts

Specific Gravity Meters ....... ... 94
Spectrographic  Equip. B0, o °F)
Speech Amplifiers ........... ...105
Spring Contact Metals .......... 95
Springs

Stampings

Stands, Microphone .............
Stands, Speaker 3
Standard Signal Generators ....... 93
Stand-off Insulaters ...... .9
Staple Driver .......... .104

Station Name Cards

Steel Tubing 95
Stepping ‘Relays 102
Stethographs 90
Stoals  ........ . 89

Storage Batteries
Store Equipment ...
Stroboscopes
Stroboscopic Speed Disc
Strontium

SUPPressors  .........cevseeeane
Surface Analyzers ..............
Snuare Wave Generator

Switches ............. B850 0o 6o .83

T

Tachometers 0o . 94
Tantalum ................ .. 95
Ve[ soococoanonnnnoao0 oo . 91
Telemeters ... ........... .. 9
Television Antennas ....... .. 83
Television Tubes .......... .106
Temperature Controls ...... . B9
Temp. Cempens. Condenser .. . 85
Temp, Control Ovens ...... S .. 87
Terminals ............... .. 90
Terminal Strips ........... ... 90
Test Leads ............... ..103
Test & Maintenance Equip. . .103
Thermal Switches .............. 102
Therme-Couples ......... o . 94
Thermometers ........ ... 94
Thermostats . ............. .102
Time Controls ............ 50 ¢
Timers .......c.c..cieenen .102
Toggle Switches .......... .102
Tools .........cc0cviuen. ..104
Tourmaling ............c.c.. .. 87
Towers (Transmitting) .......... 105
Towers and Supports (Home)..... 83
Tracing Cloth ................. 89
Traffic Control Equip. ........... 89
Transcription Record Players ..... 100
Transformers & Chokes ..... 000005
Transformer Housings ........... 95
Transmission Menitor Equip. ..... 105
Transmitters & Equip.

Transmitting Capacitors

Transmitting Coils ...

Transmitting Tubes ...

Product

Transmitting
Triangles
Trimmer Condensers
T-Squares
Tube Clamps

Tubes & Parts
Tube Pullers
Tube Repairing
Tube Seal Leads .
Tube Shields ..

Tube Testers ......
Tubing (Varnished)
Tungsten

Tuning Capacitors... 86
89

Tuning Forks ........
Tuning Fork Oscillators ......... 93
Tuning ‘Motors ........ 0l o so0 83
Tuning Wands 103
TJurntables ................
U
Ui gas®oacaaontnooos0anasao . 98
A\
Vacuum Condensers
Vacuum Gauges ........
Vacuum Pumps ..............
Vacuum Tanks .................
Vacuum Switches
Vacuum Tube Battery Chargers . 84
Vacuum Tube Machinery ..... coo i
Vac, Tube Voltmeters ..... 0005

Variable Resistors
Varnishes
Varnished Cambric’

Velocity Mikes ......

Vertical Radiators

Vibration Measuring Equip. ...... 93
Vibration Contrel Equip. ........ 89
Vibrator Power Packs ......... ..107
Vibrators .........ciiiienns 107
Vibrator Testers ............... 103
Vinyl Resins

Voltage Control Tubes .......... 106
Voltage Reg. Transformers ....... 105
Voltage Regulators

Voltmeters ........

Volume Controls

Volume Indicators

W

Wall Speaker Baffles
Washers
Waterproofing Compounds

Watt Meters ......... 94

Watt-Hour Meters .............. 94

Wave Analyzers ................ 93

Wave Change Switches ......... .102

Wave Meters .............. ees 98

Wax Products ................. 97

Weight Control Equip. .......... 89

Welding Contrel Equip. ......... 89

Welding Transformers ........ ..105

Wind Chargers ........ 00000 660 B4

Wind Velocity Meter ....... veess 90

Wire & Cable .................

Wireless Players

Wire Shielding .....

Wire Strippers ................

Wire Woven Cloth ..

Worm Drives ... ....cioieieeees
X

X-Ray Intensity Meter ..........

X-Ray Tubes ...............

X-Ray Equip. ..........

X-Ray Machines ..............

X-Ray Screens & Fiters

Setting Our Sights for

Even before the ink on this directory had a chance
to dry, work on the 1944-45 edition had already begun.
The reasons for this early start, and the need of your
complete cooperation, are four-fold:

First—The next edition will be far greater in size
and scope, owing to the rapid expansion of the field
and the continuous growth of product information.

Second—The preparation of a year-round reference
work such as this ELECTRONIC ENGINEERING DI-
RECTORY, is a twelve-month undertaking, little real-
ized by those who use it.

Third—Constant changes within the group of elec-
tronic industries—changes of product, location, firm
name, etc.—necessitate additions and eliminations
from day to day for the sake of accuracy, relevancy
and completeness. It is not practical to defer such

82

Next Year’s Directory

changes until the month of publication.

Fourth—Day-to-day information is immensely valu-
able as a help in editorial planning, even though con-
fidential or subject to later release.

The great need of a directory that keeps continu-
ously abreast of the field is shown by hundreds of
single-copy orders for this directory from government
agencies and key men in war production, all of whom
pay One Dollar per copy for this issue.

When you receive your questionnaire for listings in
the 1944-45 edition, be sure to give it prompt attention.
That is the first step and it is very much in your own
interest. Further changes may be made at any time

during the year.

Thus, promptness on your part will

help us to give you a more comprehensive and vastly

superior engineering directory.

ELECTRONIC

www.americanradiohistorv.com

THE PUBLISHERS

INDUSTRIES ® March, 1943



ELECTRONIC ENGINEERING
DIRECTORY SECTION

Complete listings of all products and items enter-
ing into radio, radar, and electroniec equipment

Antennas & Accessories

Airplane antenna
All-wave (home)

Frequency modulation
Ground clamps ........
Grounding springs
HF assemblies ..
Insulators ..

Lightning arresters .
Loop antennas ...
Master systems ...
Noise-reducing broadcast
Outlets .....
Rotary beam
Television .......

ABC Radio .Laboratories, 3334 N. New Jersey St.,
Indianapolis, Indizna—AW

Acme Welding Co., Louisville, Ohlo—AW, FM, LA, T

Aircraft Accessories Corp., Iairfax & Funsten Rd.,
Kansas City, Kans,.—AA

Airplane & Marine Instruments, Inc., Box 92, Clear-
field, Pa.—FM, LA

The Akron Porcelain Co., Cory Ave., Akron, Ohio—I

American Lava Corp., Cherokee Blvd., & Manufacturers
Rd., Chattanooga, Tenn.—K

American Radio Hardware Co., Inc., 478 Broadway,
New York, N. Y.—G, O

Amplex Engineering, Inc., 1620 Grand Ave.,, New
Castle, Ind—RB .

Amy, Aceves & King, Inc, 13 W. 42nd St., New
York, N. Y.—MS

Atlantic ‘ndia Rubber Works, ‘Inc.,, 1453 W. Van
Buren St., Chicago, Ill.—I

235 Fairfield Ave., Upper

Darby, Pa.—1

Belden Mfy. (Co., 4647 W. Van Buren St., Chieago,
m.—AwW, FM, K, L

Blaw-Knox Company, Blawnox, Pa.—FM, TL

L. S. Brach Mfg. €o.,, 55 Dickerson St.,
N. J.—AW, A, G, I, K, L, MS, N, TL

Clampipe~Mueller Electric Co.

Consolidated Wire & Assoc. Corps., 1635 S. Clinton,

, MS
503 Prospect St.,

Barker and Williamson,

Newark,

Chieago, IIl.—A, AW, G, K,
Cook Ceramic Mfg. Co., Trenton,
N. J—I
CO(IJ‘k Electric Co., 2700 Southport Ave., Chicago, Ill.—

Corning Glass Works, Corning, N. Y. “Pyrex”—I

Cornish Wire Co,, Inc., 15 Park Row, New York,
N. YA, “Corwico”, ‘“Noise-Master”—AW, G, I, K,
L, MS

Corwico—Cornish Wire Co., Inc.

DoIsqser‘t{ and Co., 242- 244" W. 4lst St., New York,

G

DX Crystal Co., 1841 W. Carroll Ave., Chicago, Ill.—

RB

Fisher Research Laboratory, 1961 University Ave.,
Palo Alto, Calif.—A, LA

M. M. Fleron & Sons, Inc.,, 113 N. Broad St., Tren-
ton, N. J., “Fleron”—AW, G, I, K, L, N, 0,
TL, T

Fred E. Garner Co., 43 E. Ohio St., Chicugo, m,—
AW, A, FM, G, I, K, L, M8, N, T

General Cement an Co, 919 Taylor Ave, Rockford,
m.—G:

S

General Ceramics and Steatite Corp., Keasbey, N. J.—1

General Winding Co., 420 W. 45th St., New York,
N. Y., “Gen-Win”—AW, K, MS, N

Gen-Win—General Winding Co.

Imperial Porcelain Works, Inc.,, New York Ave. &
Mulberry St., Trenton, N. J.—I

Insuline Corp. of America, 3602—35th Ave., Long
Island City, N. Y., "ICA”—A L

Isolantite Inc., 343 Cortlandt St., Bellcvllle N. J—

I, HF

J. F. D. Mfg. Co., 4111 Ft. Hamilton Pkwy.,
Brooklyn, N. Y., “JFD”—A, FM,

E. F. Johnson Co., Waseca, Minn.—FM, I

Kaar Engineering Co., Palo Alto, Ca.l.lf.—A

Lapp Insulator Co., Inc., Le Roy, N. Y.—I, O

Lear Avia, Inc., quua, Ohlo—-L

Lehigh Structural Steel Co., 17 Battery Place, New
York, N. Y.—T

Fr;slMM. Link, 125 W. 17th St., New York, N. Y.—
Littelfuse, Inc., 4732 Ravenswood Ave., Chicago, Ill.—

L

Locke Insulator Corporation, 8. Charles & Cromwell
Sts., Baltimore, Md.—I, K

James Millen Mfg. Cn, Inc., 150 Exchange St.,
Malden, Mass.—I, F,

Molded Insulation Co, 335 E. Price St., Philadel-
phia, Pa.—I
Mueller Electric Co., 1583 E. 31st St., Cleveland,

Ohio, °*“Universal”, ‘Clampipe’’—G
Thi AMuter Co., 1255 8. Michigan Ave., Chicago, Ill.—
Mycalex Corporation of America, 60 Clifton Blvd.,

Clifton, N. J.—I
Na&iunal lPurn:elaiu Co.,, 400 Southard St., Trenton,

L J—

Naise-Master—Cornish Wire Co., Inc.
Penn-Union Electric Corp., 815 State St., Erie, Pa.—

G
Philson Mfg. Co., Inc., 156 Chambers St.,

N. Y.—A, TL, FM
Porcelain Products, 1nc., 124 W. Front St.. Findlay,

Qhio—I
Premax Products Div., Chisholm-Ryder Co., Inc.,

Niagara Falls, N. Y., “Premax”"—AW, I, T
Radex Corp., 1322 Elston Ave., Chicago, 1I.—FM, LA
The Radiart Corp.,, 3571 W. 62nd St., Cleveland

Ohio—AW, A
Radio Frequency Labs., Inc., Boonton, N. J.—LA
RCA Vittor Div., Radio Corp. of America, Front &

Cooper Sts., Camden, N. J.—MS
The T. R. Routh Co., 1045 Bryant St.,

cisco, Calif.—I
Small Mutors, Inc., 1322 Elston Ave., Chicago, IIl.—

K, LA
Snyder Mfg. Co., 813 Noble St., Philadelphia, Pa.—

A G T

Super Electric Products Corp.,, 1057 Summit Ave.,
Jersey City, N. J—LA

Superior Porcelain Co., Parkersburg, W. Va.—I

Technical Appliance Corp., 518 W. 34th St., New
York, N. Y., “'Taco’’—AW, FM, 1, L, MS, TL

The R. Thumas & Sons Co., Lisbon, Ohio—l

The Ucinite Co., 459 Watertown St., Newtonville,
Mass.—TL

Utilities Service Co., Allentown, Pa.—G,

Victor Insulators, Inc., Maple Ave., Victor N Y—I

Ward Products Corp,, 1523 E. 45th St., Cleveland,
Ohio, “Ward”’—AW, A, FM, G, L, LA, TL

Westmghnuse Electric & Mfg Co., E. Pittsburgh, Pa.

New York,

New York,

San Fran-

Whisk Lahuratories, 145 W. 45th St.,
N. Y.—N

Winc.ha;ger Corp., Sioux City, Iowa—T

Auto Radio Controls

Cable replacement tools
Control units (complete)
Control heads
Fittings ...........
Flexible shafts

Breeze Corporations, 26 S. 8th St.,, Newark, N. J.—F§

Chicago Metal Hose Corp., 1315 S. 3rd Ave., May-
wood, IlL—F

Collins Co., 644 Landfair Ave., Westwood Village,
Los Angeles, Calif.—CU

Crowe Name Plate & Mfg. Co,,
Ave., Chicago, I11l.—‘‘Crowe’’—CU, CH, F, F§
Dual Remote Control Co., 31776 W. Warren St.,

Wayne, Mich., ‘‘Ducon”—CU, CH, F,
Ducon—Dual Remote Control Co.
Galvin Mfg. Corp., 4545 Augusta Blvd., Chicago, IIL,

“Motorola””—CU, CH, F, FS
Hamilton Pkwy.,
, FS

3703 Ravenswood

L. F. D. Mfyg. an, 4111 Ft.
Brooklyn, N. Y., “JFD”—T,

Lear Avia, Inc., quua Ohlo—CH F8

-Molded Insulation Co., 335 E. Price St., Philadelphia,
Pa.—FS

Motorola—Galvin Mfg. Corp.

Philco Radio & Television Corp., Tioga & C Sts., Phila-
delphia, Pa.—CU, CH, F, FS

Reynolds Spring Co., Molded Plasties Division, Cam-
bridge, Mass.—CH

F. W. Stewart Mfg. Corp, 4311 Ravenswood Ave.,
Chicago, Ill., ‘““Stewart’”—CU, CH, FS

Troy Radio & Television Co., 1144 S. Olive St., Los
Angeles, Calif.—CU, CH

Walker-Turner Co., Inc., 639 South Ave., Plainfleld,

Automatic Tuning Units & Parts

Face plates
Geared tuning units
Inductance trimmer units ...

Mechanical automatic selectors
Push button knobs
Push button motor operated units

{complete) -

Push button trim
Remote controls
Station nmame cards
Switches .................
Trimmer condenser units .
Tuning motors

Aladdin Radio Industries, Inc., 225 W. Jackson Blvd.,
Chicage, Ill.—IT

Alden Products Co.,, 119 N. Main St.,
Mass.—GC

Alliance Manufacturing Co., Lake Park Blvd., Alliance,
*Ohio—M

American Automatic Electric Sales Co., 1019 W. Van
Buren, Chieago, I1.—R

American Insulator Corp., New Freedom, Pa.—K

American Steel Package Co., Squire Ave., Defiance,
Ohio, “‘Deflance”—MS

Automatic Winding Co., 900 Passaic Ave., E. Newark,
N. J.—IT, PT, CU

Barker and Williamson, 235 Fairfleld Ave., Upper
Darby, Pa.—GC, IT, S, CU

Centralab, 900 E. Keefe Ave.,
"Centralab —S

Collins Co., 644 Landfair Ave, Westwood Village,
Los Angeles, Calif.—MS,

Consolidated Wire & Assoc. Corps., 1635 S. Clinton,
Chicago, TL—M

Control Corp., 600 Stinson Blvd., Minneapolls, Minn.—B

Coto-Coil Co., 71 Willard Ave., Providence, R. I.—
MS, R, 8

Crowe Name Plate & Mfg. Co., 3701 Ravenswood Ave.,
Chicago, IIl., “Crowe’’—MS8, K, SC

Harry Davies Muldmg Co., 1428 N Wells St., Chicago,
m.—K

Defiance—American Steel Package Co.

Btockton,

Milwaukee, Wise.,

ALPHABETICAL “‘FINDING LIST"—

See Page 108

A new feature of this Engineering Directory is the alphabetical list of names of all

concerns producing electronic equipment which appears following the product list-

ings. If you know the name of a company and want fo learn its principal products,
address, efc., use Alphabetical "Finding List™ at end of this Product Directory Section

wWww.americanradiohistorv.com



(84)

H. luC [-évans & Co., 1528 W. Adams St.,

The Forest Electronic Co., 320 E. 65th St., New
York, Y—R

Galvin Mfg Corp., 4545 Augusta Blvd., Chicago, IlL.,
“Motorola”—K, R

General Cement Mfu Co., 919 Taylor Ave., Rockford,
n.—s

The General Industries Co., Taylor & Olive Sts.,
Elyria, Ohio—K

General Instrument Corp., 829 Newark Ave., Eliza-
beth, N. J.—MS, PM

General Winding Cn, 420 W. 45th St.,

‘‘Gen-Win"—IT, PM, PT, CU, M

Gen- Wm—General Wmdmg Co.

Car] Gorr Printing Co., Inc., 1801 Byron St., Chicago,
I.—se¢

Guardian Elactric Mfg. Co., 1622 W. Walnut St.,
Chicago, IIl.—R

E. I Guthman & Ce., Inc.,
eago, Ill., “Guthman”’—IT,

Hart Manufa:turnu Co,, 110 Bartholomew Ave.,
Hartford, Conn.—R

International Electronics, Inc., 630 Fifth Ave.,, New
York, N. Y.—GC, IT, MS, PM, PT, R

Lear Avia, Inc., quua Oluo——\ls PM, R, M

P. R. Mallory & Co., Inc., 3029 E. \Vnshmgton St.,
Indmnapohs Ind., ‘‘Yaxley”, ‘‘Mallory’’—S,

James Millen Mfu, Co., Inc., 150 Exchange St.,
Malden, Mass.—CU

Molded Insulation Co., 835 E. Price St., Phila-
delphia, Pa.—K

Matorela—Galvin Mfg. Corp.

The Muter Co., 1255 S. Michigan Ave., Chicago, IIL,
‘“‘Muter”—MS, PT, 8

Bak Mfy. Co., 1260 Clybourn Ave., Chicago, IIL,
“0ak’—GC, MS, PM,

Oxford-Tartak Radio Corp., 3911 South Michigan
Ave,, Chicago, HI.—R

Parisian Novelty Co., 3510 S. Western Ave., Chicago,

Automatic Tuning Parts

Chicago,

New York,

15 S. Throop St., Chi-
PT, CU

Philco Radio & Television Corp., Tioga & C Sts.,
Philadelphia, Pa.—GC, IT. K, DM, PT, R, SC, S,

U, M

Premier Metal Etching Co., 21-03—44th Ave., Long
Island City, N. Y.—SC

Radic Receptor Co., Inc.,, 251 W. 19th St., New
York, N. Y.—R

Reynulds Spring Co., Molded Plastics Division, Cam-
bridge, Mass.—K

The Richardson Co., Melrose Park, Ill.—‘Insurok’—K

F. A. Smith Mfg. Ca., Inc., P. 0. Box 509, Rochester,
N.Y.—M

Sprague Products Co., North Adams, Massachusetts—

Sprague Specialties Co., North Adams, Mass.—P7, CU

Stackpole Carbon Co., St. Marys, Pa., “Stackpole”’—S§

S-W Inductor Co., 1056 N. Wood St., Chicago, Il.—
IT

Teleradio Engineering Corp., 484 Broome St., New
York, N. Y., “Teleradio”’—IT, PT,

Trans-American Airports Corp., 271 Madison Ave.,
New York, —8

Utah Radio Products Co., 850 Orleans St.,
., *‘Gtah”—M

Yaxley—P. R. Mallory & Co.

Chicago,

Battery Chargers

Gas engine
Hand cranked .

Metallic rectifiers .
Motor generator ...
Power line (home) ..
Power line (service station) .
Yacuum tube
Vibrators ...
Wind driven .

Acme Electric & Mfg. Co., 54 Water St., Cuba, N. Y.

Allen Elec. & Equip. Co., 2103 N. Pitcher St.,
Kalamazos, Mich.—MC, VC

Amerjcan Automatic Electric Sales Co., 1019 W. Van
Buren St., Chicago, Ill.—VC

Amerjcan Battery Co.,, 17 8. Jefferson St., Chicago,
I1.—MC, V¢

American Communications Corp., 306 Broadway, New
York, N. Y.—VC

American Television & Radio Co., 300 E. 4th St.,
St. Paul, Mimn., “ATR”—PH, MC

OMISSIONS

Listings have been omitted in all cases
where, after three requests, a company
has failed to return our directory question-
naire or otherwise verify its activity.

ELECTRONIC ENGINEERING DIRECTORY

American Transfornier Co., 178 Emmet St.,
N. J.—VvC

ATR—American Television & Radio Co.

The Automatic Electrical Devices Co., 324 E. Third
St., Cincinnati, Qhio—MC, PH, PS

Battery Boosters—The Benwood Linze Co.

The Benwood Linze Co., 1815 Locust St., St. Louis,
Mo., “B-L”, "Bnttery Boosters”—MC, PH PS

B-L—The Benwood Linze Co.

Briggs & Stratton Corp., 2711 N. 13th St., Milwaukee,
Wis,, “Briggs & Stmtton”—(}

The Brown-Brockmeyer Co., 1000 S. Smithville Rd.,
Dayton, Ohio—MG

Carter N{{otnr Company, 1609 Milwaukee Ave., Chleago,
IL.—HC

Climax Engineering Co., Clinton, Towa—G

Contral Corp., 600 Stinson Bivd., Minneapolis, Minn.

Newark,

Eicor, inc., 1501 Congress St., Chicago, Ill., ‘‘Utilite”
—G. MG

Efectrical Facilities, Inc., 4224 Holden St., Oakland,
Calif.—NIC

Electrical Products Co., 6535 Russell St.,

. Mich.—G, PH, W

Electricoil Transformer Co.,
ork, N. Y.—@G, VC

Electron Equipment Corp., Palm Springs, Calif.—
MC, PH. PS

Electronic Products Co., 19 N. First St., Geneva, Il
—MC, PH, PS, VC

Fansteel Metal'urgical Corp., North Chie: 5 4

Federal Telephone & Radic Corp., 200 Mt. Pleasant
Ave.,, Newark, N. J.—\IC

General Electric Company, 1 River Road, Schenectady,
. Y.—MC, MG, PH, PS, VC

Gould Storage Battery Corp., 35 Neoga St., Depew,
N. Y.—MC

Hy Ef Electrical Products Mfg, Co., 1515 W. Pico
Blvd.,, Los Angeles, Calif., ‘*‘Hy Ef”"—MC, V{

Janette Mfo. Co., 536 W. Monroe, Chicago, I11.--MG

Kate Engineering Co., 530 N. Front St., Mangato,
Minn., “Kato”’—G

Laurehk Radm Mfg. Co., 3918 Monroe Ave., Wayne,
Mich., “Laurehk’’—VC

Lear Awa. Inc., Piqua, Ohio—W

Leland Electric Co., 1501 Webster St., Dayton, Ohio
—MG

Linjck, Green & Reed, Inc., 29 East Madison St.,
Chicago, T1I1.—MC

Fred M. Link, 125 W. 17th St., New York, N. Y.
i

Detroit,
417 Canal St., New

MC

P. R. Mallory & Ca., Inc., 8029 E. Washington St.,
Indianapolis, Ind., “Mallory”’—MC, PH. PS

Merwin-Wilson Co., New' Milford, Conn.—MC, VC

The North Electric Mfg. Co., P. 0. Box 267, Galion,
Ohio—MC

D. W. Onan & Sons, 43 Royalston Ave., Minneapolis,
Minn.—G

Pincor—Pioneer Gen-E-Motor Corp.

Pioneer Gen-E-Motor Corp., 5841 W. Dickens St.,
Chicago, TIL., “Pinenr”—G. MG

Raythean Mfg. Co., Electrical Equip. Division, Walt-
ham, Mass., “Recticharger””—MC

The Ready Power Company, 3826 Grand Ave., Detroit,
Mieh.—G

Recticharger—Raytheon Mfg. Co.

Small Motors, Inc., 1322 Elston Ave., Chicago, Ill1.—

MG

Stancor—Standard Transformer Corp.

Standard Transformer Corp., 1500 N. Halsted St.,
Chicago, 11., “‘Stancor”—PS

Taylor Tubes, [nc., 2318 Wabansia Ave., Chicago.
m.—ve

Technical Apparatus Co., Inc., 1171 Tremont St.,
Boston, Mass.—MC

United Transformer Co., 150 Varick St., New York,
. Y—MC, PH

Utilite—Eicor, Inec.

Westinghouse Electric & Mfg. Co.,, E. Pittsburgh,
Pa,—M(C, MG

Willard Storage Battery Co., 246 E. 131st St., Cleve-
land, Ohio, ‘‘Willard””—MC, PS, VC

Wincharger Corp., Stoux City, Iowa—G, W

Wind-Impeller Electric Works, Ellsworth, Iowa—W

Batteries, Dry & Wet

A" blocks

“IBE s N

“crr o

Bias cells ........
. Hearing aid

Dry cells .......

Flashlight cells ..
Portable A & B .
Storage ...
Storage, non-spill
Wet batteries
Acme Battery Co., 61 DPearl St.,
‘‘Advance’’—DC
Advaince—Acme Battery Co.
Air Cell—National Carbon Co., Inec.
‘Bond Electric Corp., 148 Munson St.,
Conn., “Bond”"—A, B, C, DC, FL, PB

Brooklyn, N. Y.,

New Haven,

www.americanradiohistorv.com

Bright Star Battery Co., 202 Crooks Ave., Clifton,
N. J, “Bright Star" “Uneed-it" “Eeclipse”’—
A, B, C, BC, DC, FL,

Bwant Mfu Co. b 401 North Pauline St., Chicago, IIL

Burgess Battery Co., Freeport, I]l “Power-House’’,
“Multi-Ply,”” “Uni-Cel’”’—A, B, C, DC, FL. PR, HB

Centralab, 900 E. Keefe Ave, Milwaul\ee, Wis.—8

Echpse—Bright Star Battery Co.

Edison Storage Battery Div., Thomas A. Edison, West
Orange, N. J.—DC, §

Ele:trn: Storage Battery Ca., Allegheny Ave. & 19th

Philadelphia, Pa., “Exide”—S

Eveready—Nutinnal Carbon Co.

Exide—Electric Storuge Buttery Co.

Fred E. Garner Co., 43 E. Ohio St., Chicago, Il.—
A, B, C, DC, PB, S, SN

General Dry Batteries, Inc., 13000 Athens Ave., Cleve-
land, Ohio——A, B, €, OB, DC, FL, PB

General Lead Batteries Cn, 125 Chnpel St., Newark,

N. J.—S
Gould Storage Battery Corp., 35 Neoga St., Depew,

N. Y.—s,

Ideal Commutator Dresser Co., 5079 Park Ave., Syca-
more, IlIl.—SN

Laurehk Radio Mfg. Co., 3918 Monroe Ave., Wayne,
Mich.—IIB

Layer-Bilt—National Carbon Co.,

P. R. Mallory & Co., Inc., 302) L Washington St.,
Indianapolis, Ind.—BC

Marathan Battery Company, 840 ilenrietta St., Waus
sau, Wis,.—A, B, C, BC, 1IB, DC, FL, PB

Mini-Max—National Carbon Co., Ine.

Monark Battery Ce., Inc., 1240 N. Homan Ave., Chi-
cago, ., '‘Monark”—W

Multi-Ply—DBurgess Battery Co.

National Battery Co., 1728 Roblyn Ave., St. Paul,
Minn.—§

National Carbon Co., Inc., 30 E. 42nd St., New
York, N. Y., “Alr Cell”’, “Eveready”, ‘Layer-
Bilt”, ““Mini-Max”’—A, B, 1B, DC, FL, FB

Power- Huuse—Burgess Battery Co.

Prest-o-lite Battery Co., 4500 W. 16th St., Indian-
apolis, Ind.—S

Ray-0-Vac Co., 2317 Winnebago, Madison, Wis.,
‘“Ray-0-Vac”—A, B, C, 1B, DC, FL

Reading Batteries, Inc., Reading Pa.—S8, SN

Solar Corp., 944 W. Bruce St., Milwaukee, Wis.—S

Sonotone Corp., Elmsford, N. Y.—IB

Southern Battery Co., Appomattox, Va.—FL

Uneed-it—Bright Star Battery Co.

Uni-sel—Burgess Battery Co.

United States Electric Mfg. Corp., 222 W. 14th St.,
New York. N. Y., “Usalite”—A. B. C, DC, FL, PB

Universal Battery Ce., 3410 S. LaSalle St., Chicago,
11}, “Universal”’—S, SN

U S L Battery Corp., Niagara Falls, N. Y., “U-S-L”
—8

Usatite—United States Electric Mfg. Co.

Willard Sterage Battery Co., 246 E. 131st St
Cleveland, Ohio, “‘Willard’’—A, B, C, BC, DC, FL,
PB, N

Wincharger Corp., Sioux City, Iowa—S

Winchester Repeating Arms Co., New -llaven, Conn.—
DC

Battery Eliminators
& Power Supply

Battery eliminators
Hand cranked ........
Metallic rectifiers
Mercury arc ......... oo
Power units complete
VYoltage regulators

Acme Electric & Mfy, Co., 54 Water St., Cuba, N. Y.

Aircraft Accessories Corp,, Fairfax & Funsten Rd.,
Kansas City, Kans.—PU

Airplane & Marine Instruments, Inc.,
fleld,

Allen Elec. & Equip. Ce., 2103 North Pitcher St.,
Kalamazoo, Mich.—BE, M, PU

Altec Lansing Corp., 6902 McKinley Ave., Los Ange-
les, Calif.—PU

American Automatic Electric Sales Co., 1019 W. Van
Buren, Chicago, Ill.—BE

American Communications Corp., 306 Broadway, New
York, N. Y.—PU

American Transformer Co., 178 Emmet St.,
N. J.—BE, M, D

Amplifier Co. of America, 17 W. 20th St., New York,

Y., “ACA”"—PU

The Automatic Electrical Devices Co., 324 E. Third
St., Cincinnati, Ohio—M, PU

Auto Radio Filterpac—The Benwood Linze Co.

The Benwood Linze Co., 1815 Locust St., St. Louis,
Mo., “B-L”, '‘Autoc Radio Filterpac’~ BE M

B-L—The Benwoed Linze Co.

Carte;ICMutor Co., 1609 Milwaukee Ave., Chicago, IL

Box 92, Clear-

Newark,
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Conn. Telephone & Elet. Div., Great Amerlcan Indus-
tries, Inc., Meriden, Conn.—PU
Continental Electric Cn, 715 “Hamilton S8t.,
L., “Cetron’’—B, G,
Control Corp., 600 Stmson Bhd Minneapolis, Minn.
-M

Geneva,

Electrical Facilities, Inc., 4224 Holden St.,, Oakland
Calif.-—M
Electricoil Transformer Co., 417-421 Canal St., New
York, N. Y.——BE, PU
Electron Equipment Corp., Palm Springs, Calif.—BE,
]

, MA,

Electronic Corp. of America, 45 W. 18th St., New
York, N. Y.—-PU

Electronic Lahoratories, Inc., 122 W. New York St.,
Indianapolis, Ind.—BE, PU

Electronic Products Co., 19 North 1st St.,
III—MA, PU

Electronic Transformer Co., 515 W. 29th St., New
York, N. Y.—PU

Electro Products Laboratories, 549 W. Randolph St.,
Chicago, 1ll.—BE, PU

Fansteel Metallurgicai Corp., Nerth Chicago, IIl.—M,

Genera,

PC

Ferranti Electric, Inc., 30 Rockefeller Plaza, New
York, N. Y.—PU

Ferris Instrument Corp., 110 Cornelia St.,
N. 1., “Ferris”—PU

General Electric Company, 1 River Rd., Schenectady,
N. Y.—M, MA, PU

General Transformer Corp., 1250 W. Van Buren St.,
Chicage, Ill., “Porta-Power’—BE, PU

Herbach & Rademan Co., 522 Market St., Phila-
delphia, Pa.—PU

International Electronies, Inc., 630 Fifth Ave., New
York, N. Y.—BE, PU

Lear Avia, Inc., Piqua, Ohio—PU

Linick, Green & Reed, Inc., 29 E. Madison 8t.,
Chieago, II.—M

Mallery Dry Disc—P. R. Mallory & Co., Ine.
P. R. Mallory & Co., Inc., 3029 E. Washington St.,
Indianapolis, Ind., “Mallory Dry Disc”’—M, PU
James Millen Mfg. Co., Inc., 150 Exchange St., Mal-
den, Mass.—PU

National Company, Inc., Malden, Mass.—PU

The North Electric Mfg. Co., P. 0. Box 267, Galion,
Ohio—BE, M

Nothelfer Winding Labs., 111 Albermarle Ave., Tren-
ten, N. J.—MA, PU

The Radiart Corp., 3571 W. 62nd St.,
Ohio—BE

Radiotron—RCA Victor Div., Radio Corp. of America

The Rauland Corporation, 4245 N. Knox Ave., Chi-
cago, I1.—PU

Raytheon Mfy. Co.. E'ectrical Equin. Division, Wal-
tham, Mass., “Rectifiiter’””—PU, BE

RCA Victor Div., Radio Corp. of America, Front &
Cooper Sts., Camden, N. J., *RCA’, ‘“‘Radiotron”
PU. VR

The Ready Power Company, 3826 Grand River, De-
troit, Mieh.—PU

Rectifier—Raytheon Mfg. Co.

Schut:}m & Company, 9th & Kearny Sts., Washington,

Selenium Curu of America, 1800 W. Pico, Los
Angeles. Caif.—M

Silman Mfg. Corp., 305 Pennsylvania Ave., Pitts-
burgh, Pa.—PU

Stancor-—Standard Transformer Corp.

Standard Transformer Corp., 1500 N. Halsted St.,
Chicago, Ill., “‘Stancor’””—BE, M

Taylor Tubes, Inc., 2318 Wahansia Ave.,
I.—G, MA, V

United Transformer Co., 150 Varick St., New York,
N. Y.—BE, PU

Webster- Chlcago Corporation, 3825 Armitage Ave.,
Chicago, IIl.—VR

Western Electric Co., 195 Broadway, New York, N. Y.

Boonton,

Cleveland,

Chicago,

-M

Westinghouse Electric & Mfg. Co., East Pittsburgh,
Pa.—M, M

Weston Electrical Instrument Corp., 597 Freling-
huysen Ave., Newark, N. J.—M

Cabinets, Racks & Panels

Carrying bags .........
Cloth covered ...
Console (wood) ..
Equipment panels .
Equipment racks
Metal ...
Phonograph cablnef
Plastic....... .......sec Flasric Molders
Portable .. ..P
Record cab
Rawhide ...
Table (wood)
Wood

Acro Taol & Die Works, 5326 N Kedzie Ave., Chi-
eago, 11.—C, M, PC, P, RC,

Adler Mfg. Co., 2903 W. Chestnut §t., Louisville,
Ky

Airplane é( I\’Aarlne [nstruments, Inc., Box 92, Clear-
fleld, Pa.—M, P

Allen Elec. & Equip. Co., 2103 N. Pitcher St.,
Kalamazoo, Mich.—M

Altec Lansing Corp., 6900 DMeKinley Ave, Los
Angeles, Calif.—C

American Communications Corp., 306 Broadway, New
York, N. Y.—T

Bell Sound Systems, Inc., 203 N. 4th St., Columbus,
0Ohio—CC,

A. Bitter CUnstructiun Co.,, 721 E. 133rd St., New
York, N. Y.—RC

Brunswick Radio Div., Mersman Bros. Corp., 244
Madison Ave., New York, N. Y.—RC

Carb Mfg. Co., 25 Carroll St., Brooklyn, N. Y.

CB, CC

Castlewood Mfg, Co., Inc., 12th & Burnett Sts.,
Louisville, Ky.—C, T, PC, RC

Caswell-Runyan Co., Huntington, Ind.—C, T, RC

Chicago Sound Systems Co., 2124 S. Michigan Ave.,
Chicago, Ill.—RC

Churchill Cabinet Co., 2119 W. Churchill $t., Chicago,
1L.—C,

Cinema Engineering Co, 1508 W. Verdugo Ave., Bur-
bank, Calif.—M,

Columbia Metal Bux Co, 260 E. 143rd St., New
York, N. Y.—M

C. G. Conn Ltd., Elkhart, Ind.—CB

Crowe Name Plate & Mfy Co., 3701 Ravenswood Ave.,
Chicago, IlIl.—EP

Dahlstrom Metallic Door Co., Metal Specialties Divi-
sion, Buffalo & E. 2nd, Jamestown, N. Y.—M,
EP, ER

DeJur Amsca Corp., Bridge St., Shelton, Conn.—EP

Erie Art Metal Co., Erie, Pa.—M

Erie Can Co., 816 Erie St., Chicago, IlL—M

H. “F Evar:f & Co.,, 1528 W. Adams St., Chicago,

General Cement Mfy. Co., 919 Taylor Ave, Rockford,
1.—Er

General Time Instruments Corp., Seth Thomas Clocks
Division, Thomaston, Conn.

|CA—Insuline Corp. of America

Illinois Cabinet Co., Rockford, I.-—CC, C, P, T

llinois Wood Products Corp., 2512 S. Damen Ave.,
Chieago, IL.—C, PC, RC,

Ingraham Ce., Bristol, Conn.—C, T

Insuline Corp. of America, 3602-——85th Ave., Long
Island City., N. Y., “ICA"—N

IKane Mfg. Corp., Kane, Pa.—M

Karp Meta! Products Co., nc.,
Brooklyn, N. Y.—M

Le Febure Corp., Cedar Rapids, Towa—NM, RC

Lewyt Metal Products Co., Inc., 60 Broadway, Brook-
Iyn, N. Y.—M

Littelfuse, Inc., 4732 Ravenswood Ave., Chicagoe, Il

John Meck Industries, Liberty St., Plymouth, Ind.-
CC, PC. P, RC

James Millen Mfg. Ca.,, Inc., 150 -Exchange 8t.,
Malden, Mass.—M

Paramount Radio Co., 967—32nd St., Oakland, Calif.
C, RC

Par-Metal Products Corp., 32-62—49th St., Long
Island City, N. Y., *“Par-Met”—M

Penn Union Efectric Corp., 315 State St., Erie, Pa.
—M

Radiad Service, 720 Schubert Ave.,, Chicago, Ili
EP, M, P, RC

RCA Victor Div., Radio Corp. of America, Front &
Cooper Sts., Camden, N. J.—M

129—-30th St.,

Cabinets (85)

The Recordit Co., 555 Bedford Ave., University City,
Mo.—RC, ER

A. E. Rittenhouse Co., Honeye Falls, N. Y.—M

Sanders Bros. Mfg. Co., 409 W. Main St., Ottawa,

S:hluss Bros. Curn, 801 E. 135th St., New York,
N. -PC,

Schuttlu & Cnmpany, 9th &, Kearny Sts., Washing-
ton, D. C.—M )

Sherron Metallic Corp., 1201 Flushing Ave., Brook-

n, N. Y.—M

Steyer Furniture Mfg. Co., Steger, IIl.—C, T

Tonk Mfg. Co., 1912 N. Magnolia, Chieago, Ill.—RC

Trans-American Airports Corp.,, 271 Madison Ave.,
New York, N. Y.—C, RC, T

Trebor Radio Co., Pasadena, Calif.—CC, T

Union Aircraft Products Corp., 380 Second Ave., New
York, N. Y—EP, M

Wabash Cahinet Co., Wabash, Ind.—RC

Wm. T. Wallace Mfy. Co., Chili & Madison Ave.
Peru, Ind—C, T

Weltranic Corp., East Outer Drive, Detroit, Mich. —M

Western Electric Co., 195 Broadway, New York, N. Y.

M
Worcester Pressed Steel Ca., Worcester, Mass.—EP, M

Capacitors, Fixed

Ceramic insulated
Electrolytic dry

Electrolytic wet

Fluorescent starter
Fluorescent ballast
Industrial . e
Mica receiv
Paper (rece vmg)

Plug-in condensers ... .PF
Polystyrene insulated .... ciereeee PO
Power factor correct ............ .PC
Silvered mica ........... e ... S
Standard ... ST

Temperature compens.
Transmitting

Compressed gas
Vacuum cond.

Aerovex Corp., 742 Belleville Ave.,, New Bedford,
Mass.—ED, EW, FS, FB, I, M, P, PF, PO, PC,
s, TC, T

The Akron Porcelain Co., Cory Ave,, Akron, Ohio—C

American Automatic Electric Sales Co., 1019 W. Van
Buren St., Chicage, Ill.—P

American Condenser Corp., 2506 S. Michigan Ave.
Chicago, Ill.—ED, P

Atlas Condenser Products Co., 550 Westchester Ave.,
New York, N. Y. ‘Mite,” ‘“Mercury”—ED, P,
FS, FB

Atoms—Sprague Products Co.

The Automatic Electrical Devices Co., 324 E. Third
8t., Cincinnati, Ohio—EW

Reference Data for Engineers

ULTRA-SHORT . WAVE PROPAGATION

For propagation over a path within the range of optical visibility, the field strength is

given approximately by
Ee 88 /W ht hr
) D2

watts radiated

volts/metre

ht height of transmitting-aerial in metres

hr height of receiving aerial in metres

A wavelength in metres

D. distance in metres

Allowing for the refractive effect of the atmosphere, the

heights kT and hr is approximately
Dopt. = 4130 [vhT + V/Fr]

where all dimensions are in metres,

If the refractive effect of the atmosphere is ignored, the

to the **

geometric "’ range given by

Dgeom. = 3550 [\/E? B \/E]

*“ optical range ' for aerial,

optical range ' is reduced

The above formula holds good for both vertical and horizontal polarization. It assumes
that the aerials are half-wave dipoles, and both ht and hR are not less than a half-wavelength.’

Data chart on this and other Directory pages, compiled by
engineers of the International Telephone & Telegraph Corp.

WwWW.americanradiohistorv.com
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Automatic Winding Co., 900 Passaic Ave., East
Newark, N. J.—C, M, T
The Allen D. Cardwell Mfg. Corp., 81 Prospect St.,
Brooklyn, N. Y.—C, PF,
Centralab, 900 E. Keefe Ave., Milwaukee, Wis.—
' T

Capacitors, Fixed

) »

Ceramicon—Erie Resistor Corp.

Collins Co., 644 Landfair Ave., Westwood Village,
Los Angeles, Calif.—I, M, §

Consolidated Wire & Assoc. Corps.,
Chicago, IIl.—ED, P, T

Continental Carbon, Inc., 13900 Lorain Ave., Cleve-
land, Ohio—C

Cornell-Dubilier Elec. Corp., 1000 Hamiiton Blvd.,
S. Plainfield, N. J.—C, ED, EW, F§, FB, I, M,
P, PF, PO, PC, S, T, TC

Cosmic Radio Corp., 699 E, 135th St.,
N. Y., *“Cosmic,” ‘““Megrite”—ED, P

Henry L. Crowley & Co., Inc., 1 Central Ave., West
Orange, N. J.—C

Tobe Deutschmann Corp., Canton, Mass.—ID, FR, I,
P, PF, T

Domino—Solar Mfg Corp.

Dumont Electric Co.,, 34 Hubert St.. New York,
N. Y, "Dumont”—ED EW, I, M,

Ecco Hngh Freguency Elec. Corp., 7020 Hudson Blvd.,
N. Bergen, N. J., “Ecco,” “H-F’—

Eimac—Eitel-McCullough, Inc.

Eitel-McCullough, Inc., San Bruno, Calif, “Eimac’

1635 S. Clinton,

New York,

Electro Motive Mfg. Co., Inc., S. Park & John Sts.,
Willimantic, Conn.—M, S

Elmenco—Electro Motive Mfg. Co., Inc.

Erie Resistor Corp.,, 640 W. 12th St., Erie, Pa.,
““Ceramicon”—C, S, TC

J. E. Fast & Co.,, 3123 N. Pulaski Rd., Chicago, IIL
--FB, F§, 1, P. PC, PO, T

General Electric Co., 1 River Rd., Schenectady, N. Y.,
—FB, I, P, PC, T

General Radio Co., 30 State St.,
“G-R’—S8T

G-H—Girard-Hopkins

Girard-Hopkins, 1000 40th Ave., Oakland, Calif.—

, FB, I, P, PC, T

G-R—~General Radio Co.

H. R. S. Products, 5707 W. Lake St., Chicage, Hl.—
ES, FB, 1, P, PE, PO, PC, T

ICA—Insuline Corp. of America

I1lingis Condenser Co., 1160 Howe St., Chicago, Ill.,
“Illinois”’—ED, FS§, FB, I, M, P, PC, T

Industrial Condenser Corp., 1725 W. North Ave., Chi-
cago, Ili., “Industrial”—C, ED, FS, I, M, P,
PF, PO, PC, T

Insuline Corp, of America, 3602 35th Ave.,, Long
Island City, N. Y., “ICA"—]

E. F. Johnson Co., Waseca, an, “‘Johnson”—T, G

Kellegg Switchboard & Supply Co., 6650 S. Cicero
Ave., Chicago, Il

I(odacap——Mlcamold Radio Corp.

Little Giant—Solar Mfg. Corp.

The Louthan Mfg. Co., 2000 Harvey Ave.,, E. Liver-
pool, Ohio—C

The Matallen Co., 16 Macallen St., Boston, Mass.—M

The Magnavex Co.,, 2131 Bueter Rd., Ft. Wayne,
Ind.—ED

P. R. Mallory & Co., Inc., 3029 E. Washington St.,
Irgiianapolis, Ind., “‘Mallory”—ED, I, M, P, PF,
PC, T

Megrite—Cosmic Radio Corp.

Mercury—Atlas Condenser Products Co.

Micamold Radio Corp., 1087 Flushing Ave., Brooklyn,
N. Y., “Kodacap”—ED, FS, FB, I, M, P, FF,
PC, S5, T

James Millen Mfg. Co., Inc., 150 Exchange St.,
Malden, Mass—C, S, T, PO

Minicap—Selar Mfg. Corp.

Mite—Atlas Condenser Products Co.

The Muter Co., 1255 S. Michigan Ave., Chicago, IlI.,
“‘Muter”’—C, TC

New England Confectionary Co., 254 Mass. Ave., Cam-
bridze, Mass.—I

Pogme; CoIndenser Co., 699 E. 135th St., New York,

The Potter Co., 1950 Sheridan Rd., N. Chicage, Q.
—ED, 1, P,

RCA Victor Div., Radio Corp. of America, Front &
Cooper Sts., Camden, N. J.—M, S, T, TC

Reynolds Spring Co., Molded Plasties Division, Cam-
bridge, Mass.—PO

Sangamo Electric Co., Springfield, I,

Cambridge, Mass.,

. ‘“‘Sangamo”’

Sealdtite—Solar Mfg. Corp.

F. W. Sickles Co., Chicopee, Mass., ‘“Silver Cap’’—S8

Silvercap—F. W. Sickles Co.

Solar Mfg. Corp., 586 Ave. A, Bayonne, N. J.,
‘“Solar,”” “‘Domino,” ‘‘Sealdtite,”” ‘‘Tom Thumb,”
“Transoll,”  ‘“Transmica,”  “‘Minfcap,” “Little
Giant”—ED, EW, FS, FB, I, M, P, PF, PO,
PC, §, TC

Sprague Products Co., N. Adams, Mass,, ‘‘Sprague
600 Line,” ‘“Atoms”’—ED, EW, I, M, P, PC,
S, T, TC

Sprague Specialties Co., N. Adams, Mass.—ED, EW,
I, M, P, T, TC, FS, FB, PF, PO, PC, 8

Teleradio Engineering Corp., 484 Broome St., New
York, N. Y., “Teleradio””—S, TC

Tom Thumb—Selar Mfg. Co.

Transmica—Solar Mfg, Co.

Transoil—Solar Mfg. Co.

Westinghouse Electric & Mfg. Co.,
Pa—I,

E. Pittsburgh,

ELECTRONIC ENGINEERING DIRECTORY

Capacitors, Variable

-

Air frimmer
Ceramic trimmer .
Compressed gas
Instrument

M:ca frimmer ...
r| -------
Receiver tuning .........
Transmitting tuning
Neutralizing

American Steel Package Co., Squire Ave., Deflance,
Ohio. “‘Defiance’”’—A, RT

Automatic Winding Co., 800 Passaic Ave., E. Newark,
N. J.—A,

Barker and Williamson, 235 Wairfield Ave., Upper
Darby, Pa.—TT, N

Bud Radio, Inc., 2118 E. 55th St., Cleveland, Ohio.
‘“Bud”—A, RT, TT,

The Allen D. Cardwell Mfg. Corp., 81 Prospect St.,
Brooklyn, N. Y.—N, TT

Centralab, 900 E. Keefe Ave., Milwaukee, Wisc.—CT

Ceramicon—Erie Resistor Corp.

Defiance—American Steel Package Co.

De Wald Radio Mfg. Corp., 440 Lafayette St., New
York, N. Y.—A, N

DX Crystal Co.,

Electre Motive Mfg. Co., Inc., S. Park & John Sts.,
Willimantie, Conn., ‘“‘Elmenco’’—A, N

Elmenco—Electro Motive Mfg. Co., Inc.

Erie Resistor Corp., 640 W. 12th St., Erle, Pa.
‘‘Ceramicon’’—CT

General Instrument Corp., 829 Newark Ave., Eliza-
beth, N. J. “G. 1.”—RT, TT,

General Radno Co., 30 State St., Cambridge, Mass.
“G-R"™—P, 1

General Wmdmu Co., 420 W. 45th St.,
N. Y. “Gen-Win"—A, M

Gen-Win—Qeneral Wlndmg Co.

G. l.—General Instrument Corp.

G-R—~@General Radio Co.

Hammarlund Mfg. Co., Inc., 460 W 34th St., New
York, N. Y.—A, M RT,

Hy Ef Electrical Products’ Mfg Co, 1515 W Pico
Blvd., Los Angeles, Calif. “Hy-Ef”’—]

I'CA—Insuline Corp. of America

Insuline Corp. of America, 3602—35th Ave., Long
Island City, N. Y. "ICA”—M IR N
F. Johnson Co., Waseca, Minn.

1841 W. Carroll Ave., Chicago, Il

New York,

Johnson"—’['l‘,

Kaar Engineering Co., Palo Alto,
Calif. —A

Lapp Insulator Co., Inc.,, Le Roy, N. Y.—G

‘Meissner Mfg. Co., Tth % Belmont Sts., Mt. Carmel,
m., "Meissner”—A M

James Millen Mfy. ‘Cn., Inc., 150 Exchange St., Mal-
den, Mass.—A, M, RT, TT, N

National Co., Inc.,, Malden, Mass.,

A, N
1260 Clybourn Ave., Chicago, Il.—

RT, TT,

0ak Mfg. Co.,
A, RT, TT

Peerless Laboratories, Inc., 115 East 23rd St., New
York, N. Y.—TT

Radio Condenser Co., Davns & Copewood Sts., Cam-
den, N. J.,, “R.C.C.”—RT

'R.C.C.—Radio Condenser Co.

F. W. Sickles Co., Chicopee, Mass.—A, M

Solar Mfg. Corp., 586 Avenue A, Bayonne, N. J.,
“Solar”’—M

Sprague Specialties Co., North Adams, Mass.—M

Teleradio Engineering Corp., 484 Broome St., New
York, N. Y., “Teleradio”’—A, M, RT, TT

Westinghouse Electric & Mfy. Co, k. Pm.sbulgh Pa.

619 Emerson St.,

‘‘National’ ’—

Coils & I.F. Transformers

Coil forms .
I. F. coils .....
R. F. chokes (receiving) ..
R. F. chokes (transmitting
R. F. coils (receiving)
Transmitting ....ccoocooevnennnne
Solenoid

Acme Wire Co., New Haven, Conn., “‘Acme”—S

Airplane & Marine Instruments, Inc., Box 92, Clear-
field, Pa.—CH, RT, T

Aladdin Radio [ndustries, [Inc., 223 W. Jackson
Blvd., Chicago, Ill., ‘‘Aladdin”—IF, CH, P, RF, T

Alden Products Co., 117 North Main St., Brocktonm,
Mass., ‘“Na-Ald”—F

Allied Contrnl Co., Inc., 227 Fulton St.,
N. Y.—8

American Automatic Electric Sales Co., 1019 W.
Van Buren, Chicage, Il.—S

New York

www americanradiohistorv com

American Phenolic Corp., 1830 So. 54th 8t., Cicero,
1., ‘““‘Amphenol”—

Amphenol—American Phenolic Corp.

Anaconda Wire & Cable Co., 25 Broadway, New
York, N. Y—F, IF, CH, RF, T

Audio Development Co., 2833 13th Ave., So., Minne-
apolis, Minn.—CH,

Automatic Winding Co., 900 Passaic Ave.,, East
Newark, N. J.—W, IF, CH, RF, T

Barker and Williamson, 235 Fairfleld Ave., Upper
Darby, Pa.—F, RT, T

Browning Laboratories, Inc., 750 Main St., Win-
chester, Mass.—IF, T

Wm., W. L. Burnett Radio Lab., 4815 Idaho St, San
Diego, Calif.—CH, RT

Carron Mfg. Co., 415 So. Aberdeen St., Chieago, Ill.,
“‘Carron’’—IF, CH, RT, RF, T

Collins Co., 644 Landfair Ave., Westwood Viliage,
Los Angeles, Calif.—F, T

Consolidated Molded Products Co.,
Scranton, Pa.—F

Cook Electric Co.,
o.—s

‘Corning Glass Works, Corning, N. Y.—F

Coto-Coil Co., 71 Willard Ave., Providence, R. I.—F,
IF, T

Henry L. Crowley & Co., Inc
Orange, N. J.—F

Dean W, Davis & Co., Inc.,
nm.—F,

Dinion Coil Co., P. 0. Drawer D, Caledonia, N. Y.—

309 Cherry St.,
2700 Southport Ave., Chieago,

, 1 Central Ave., West
549 Fulton St., Chicago,

T,

Struthers Dunn, -nc., 1321 Arch St.,
'a—S§

DX Crystals Co., 1841 W. Carroll Ave., Chicago, Ill.

Hugh H, Eby, Inc., 18 W. Chelten Ave., Philadel-
phia, Pa.—IF, T

Eckstein Radio & Television Co., Inc.,
Place, Minneapolis, Minn.—CH, RT,

Electrical Coil Winding Co., 2733 Saunders St.,
Camden, N. J.—S

Electricoil Transformer Co.,
York, N. Y.—S

Electronic Transformer Co., 515 W. 28th St., New
York, N. Y—S§

H. C. Evans & Co., 1528 W. Adams .St.,
m.—s

Philadelphia,

1400 Harmon
RF
417 Canal St., New

Chicago,
John'E, Fast & Co., 3123 N. Pulaski Ave., Chicago,
Il.—CH

Ferranti Electric, Inc., 30 Rockefeller Plaza, New
York, N. Y.—F, CH, RT, §

General Communication Co., 681 Beacon St., Boston,
Mass.—IF, CH, RT, RF

General Electric Co.,, 1 River Road, Schenectady,

N. Y—S
The General Industries Co., Taylor & Olive Sts.,

Elyria, Ohio—F
General Radio Co., 30 State St., Cambridge, Mass.
420 W. 45th St.,

“G-R”"—CH

General Winding Co.,
N. Y., “Gen-Win”—F, IF, CH, RF, T

Gen-Win—General Winding Co.

G-R—General Radio Co. .

Guardian Electric Mfg. Co., 1522 Walnut St., Chi-
cago, IIl.—S

Edwi]n I. Guthman & Co., 15 8. Throop St., Chicago,
IIL.—IF

Hammarlund Mfy, Co., Inc., 460 West 34th St.,
New York, N. Y.—F, IF, "CcH RT, RF

Ho&m Signal Mfg. Corp, 310 Hudson St New York,

S

New York,

3

[CA—Insuline Corp. of America

Industrial Transformer Corp., 2540 Belmont Ave.,
New York, N. Y.—CH, RT, T,

Insuline Corp. of America, 3602 35th Ave.,, Long
Island City, N. Y. “ICA”—F, CH, RT, RF,

Isolantite, Inc., 343 Cortlandt St., Belleville, N. J.

—=F
Jefferson Electric Co., Bellwood, II.—S
F. Johnson Co., Waseca, Minn., ‘Johnson’—F,

RT, T

Lapp Insulator €o., Inc., LeRoy, N. Y.—TT, N

Lectrohm, Inc., 5135 W. 25th Place, Cicero, Ill.—
CH, RT

Lenoxite D’iv., Lenox, ‘Inc.; 65 Prince St., Trenton,
N =R

Meissner Mfg. Co., Tth & Belmont Sts., Mt. Carmel,
1., ‘““Mefssner’””—F, IF, CH, RF, RT

Merit Coil & Transformer Corp., 311 N. Desplaines
St., Chicago, Il.—S

James Millen Mfg. Co., Inc., 150 Exchange St.,
Malden, Mass.—F, IF, CH, RT, RF, T, S

J. W. Miller Co., 5917 S. Main St., Los Angeles,
Callf., *‘Miller’”—IF, CH, RT, RF, S

Music Master Mfg. Co., 508 8. Dearborn St.. Chi-
cago, IIL.—IF, CH, RF

The Muter Co., 1255 S. Michigan Ave., Chicago, T,
“Muter”—IF, CH, RF

Na-ald—Alden Products Co.

National Tile Co., 26 & Lynn Sts., Anderson, Ind.—F

N-C—National Company

National Company, ln:, Malden Mass., ‘‘National”—
F, IF, CH, RF, S

Ohmite Mfg. Co., 4984 W. Flournoy St.,

Paramount Paper Tube €o., 801 Glasgow Ave., Ft.
Wayne, Ind.—F

Peerless Mfg. Corp., 1400 W. Ormsby,

—S
Potter & Brumfield Mfg. Co., Princeton, Ind.—F, IF
Precision Paper Tube Co., 2033 W. Charleston St.,
Chicago, Ill.—F

Chicago,

Louisville, Ky.
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Printloid, inc., 93 Mercer St.,

Radio Frequency Labs., inc., Boonton, N. J.—IF,
CH, RT, RF

John A. Roebling’s Sons Co., Trenton, N. J.—S

F. W. Sickles Co., Chicopee, Mass.—F, IF, CH, RT,

RF, T, S

Small Motors, Inc., 1322 Elston Ave., Chicago, Ill.—
F, IF, CH, RT, RF

Nathan R. Smith Mfg, Co.,, 105 Pasadena Ave,,
South Pasadena, Calif.—S§

Stackpole Carbon Co., St. Marys, Pa.—F

Standard Winding Corp., Newburgh, N. Y.—S

Super Electric Products Corp., 1057 Summit Ave.,
Jersey City, N. J.--IF, CH, RT, RF

New York, N. Y.—F

Supreme Elec. Prod. Corp., 194 Vassar St., Roches-
ter, N —8
S-W [Inductor Co 1056 N. Wood St., Chicago, IIL—

F, IF, CH, RF, T, §

Teleradia Enulneermu Corp, 484 Broome St., New
York, N, Y., “Teleradioc”’—IF, CH, RF, RT, T, §

The R. Thomas & Sons Co., Lisbon, Ohio—F

Weller Bros., 516 Northampton St., Easton, Pa—S

Westinghouse Electric & Mfg. Co., East Pittsburgh,
Pa.—F, §, T

Zierick Mfg Corp., 385 Qerard Ave., New York,
N. Y—F

Communication and
Military Equipment
Editor's Note

Nearly all of the companies listed below are nor-
mally preducers of peacetime radio who have certi-
fied their present activity and are listed under the
general heading of *military equipment” without
detailing the types of eyuipment produced. Equip-
ment of this nature is classified as ‘‘restricted,”
‘hence no specific data can be divulged.

This military listing is, in effect, a listing of
radio receiver manufacturing, with the addition of
some non-radio concerns now engaged in radie war
production.

Commercial products for communications services
and electronic applications are listed under the
other classifications. To find the main heading

under which a particular manufacturer. appears,
alphabetical index

refer to the

beginning on
page 108,

Admiral—Continental Radio & Television Corp.

Air Communications, Inc., 2233 Grand Ave., Kansas
City, Mo.

Air King Products Co, Inc., 1523 63 St.,

N. Y., “Air King’
Andrea Radio Corp., 43-20 34 St., Long Island City,
N.

Brooklyn,

Ansley “Radio Corp., 21-10 49 Ave., Lopg Island
City, N. Y., “Dynaphone”

Arvin—Noblitt-Sparks Industries, Inc.

Automatic Radio Mfp. Co., 122 Brookline Ave., Bos-
ton, Mass.

Bell Radio & Telev:slon, 125 E. 46 St.,
N. Y., “Bel

Belmant Radlu Corp., 5921 W. Dickens Ave., Chi-
cago, JIll., “Belmont”

Bendix Radio Division, Bendix Aviation Cerp., 920 E.
Fort Ave., Baltimore, Md.

BerueryElectronics, 109-01 72nd Rd., Forest Hills,
N. Y.

Browning Lahoratories, Inc., 750 Main St., Win-
chester, Mass., ‘‘Browning”’

Ctarien—Warwick Mfg, Co.

Cotonial ‘Radio Corp., 254 Rano St., Buffalo, N, Y.

Continental Radio & Television Corp., 3800 W. Cort-
land St., Chicago, Ill., “‘Admiral”’

The Crusley Corp., 1329 Arlington St.,
Ohio, ““Crosley’”

Detrola Corp., 1501 Beard Ave.,, Detrolt, Mich.
‘‘Detrola”

Delco Radio Division, General Motors Corp,, Home
Ave., Kokomo, Ind.

De Wald Radio Mfg. Corp., 436 Lafayette St., New
York, N. Y., *““Pierce Airo’"

Allen B. DuMont Labs., Inc.,
N. J. “DuMont”

Dynaphone—Ansley Radio Corp.

Eckstein Radio & Televisien Co., 'Inc., 1400 Harmon
Pl., Minneapolis, Minn.

Electrical Research Lab., Inc., 2020 Ridge Ave,,
Evanston, IIl., “Erla,” ‘‘Sentinel”

Emerson Radio & Phonograph Corp., 111 8th Ave.,
New York, N. Y.

Erla-—Electrical Research Lab., Inec.

Espey Mfg. Co., Inc., 305 E. 63 St., New York, N. Y.

Fada Radio & Electric Co., lnc, 30-20 Thomson
Ave.,, Long Island City, N. Y., “Fada”

Farnsworth Television & Radio Corp, 3700 Pontiac
St., Ft. Wayne, Ind.

Federal Telegraph & Radio Corp., 200 Mt. Pleasant:
Ave., Newark, N. J.

Finch Telecommunications, Inc., Passaie, N. J.

Freed Radio Corp., 200 Hudson St., New York, N. Y.
‘‘Freed-Eisemann®”

New York,

Cineinnati.

2 Main Ave., Passaie,

Galvin Mfgp. Corp., 4545 Augusta Blvd., Chicago, IlL,
““Motorola’”

Garod Radio Corp., 70 Washington St., Brooklyn,
N. Y., *Garod”

GE—General Electric Co.

General Electric Co., 1285 Boston Ave., Bridgeport,

Conn., “GE”
General Television & Radio Cerp.,, 1240 N. Homan
Ave., Chicago, Ill.

Gilfilan Bros., inc., 1815 Venice Blvd., Los An-
geles, Calif., ““Gilfillan’"
Grebe Mfu Co, Inc., 70 Washington St., Brooklyn,
“Grebe””
The Halllcrafters Co., 2611 8. Indiana Ave., Chicago,
I, “‘Skyrider”’
Hamilton Radio Corp., 510 6th Ave., New York.

Hammarlund Mfg. Co., Inc.,
York, N. Y., “Super-Pro"”

Harvey Machine Co., Electronics Div., Los Angeles,
Calif.

424 W. 33rd St., New

Harvey-Wells  Communications, Inc., Southbridge,
Mass.

Hazeltine Electronics Corp., 1775 Broadway, New
York, N. Y

Hetro Electrical Industries, inc.,
Chicago, Ill.
Howard Radio Co., Chicago,
Il., *“‘Howard”
lnt}gmationa} Tel. & Tel. Co., 67 Broad St., New York,
Y.

5819 N. Drake Ave.,
1731 Belmont Ave.,

Jefferson-Travis  Mfuy.
York,

Kaar Engineering Co., 619 Emerson St.,
Calif., ““Kaar”’

Karadio Corp., 1400 Harmon PI.,
“Karadio””

Lear Avia, [Inc., Pigua, Ohio

Fred M. Link. 125 W. 17th St., New York, N. Y.

The Magnavox Co., inc,, 2131 Bueter Rd., Ft.
Wayne, Ind.

Majestic Radio & Television Corp., 2600 W. 50 St.,
Chicago, Iil., ‘“‘Majestic’”

Meissner Mfg. Co.,, 7th & Belmont Sts., Mt. Carmel,
IIl., “‘Meissner”

Midwest Radia Caorp.,
Ohio, ‘‘Midwest’”

James Millen Mfg. Co., Inc.,
Malden, Mass.

Motorola—Galvin Mfg. Corp.

National Ca., Inc., Malden, Mass., “‘National”

Nobitt-Sparks  Industries, Inc., Columbus, Ind.,
““Arvin”’

Panoramic Radio Corp., 242 W. 55 St.,
N. Y

Corp., 380 Second Ave.,, New
Palo Alto,
Minneapolis, Minn.,

909 Broadway, Cincinnati,

150 Exchange St.,

New York,

Philco Radio & Television Corp.,, Tioga & C Sts.,
Philadelphia, Pa.

Philharmonic Radio Corp., 216 Willlams St., New
York, N. Y.

Pierce Airo—DeWald Radio Mfg. Corp.

Pilet Radio Corp., 3706 36 St., Long Island City,
N. Y., “Pilot”

Radiola—RCA Victor Div., Radio Corp. of America

RCA Victor Div., Radio Corp. of America, Front &
Cooper Sts., Camden, N. J., ‘“‘Radiola”, *‘RCA”,
‘“RCA Victor”

Remler Co., Ltd., 2101 Bryant St., San Francisco,
Calif., ‘‘Remler”

E. H. Scott Radio Labs., Inc.,, 4450 Ravenswood
Ave., Chicago, Ill., ‘‘Scott’

Sentinel—Electrical Research Lab., Ine.

(87)

Setchell-Carlson, Inc., 2233 University Ave., St.
Paul, Minn., ““Setchell-Carlson’

Skyrider—The Hallicrafters Co.

Sonora Radic & Television Corp., 325 N. Hoyne Ave.,
Chicago, IlII

Sparks-Withington Co., Radio Div., 2400 E. Ganson
Ave., Jackson, Mich., ‘‘Sparton”

Sparton—Sparks-Withington Co.

Sperry Gyroscepe Co., [Inc., 40 Flatbush Ave.,
Brooklyn, N. Y.

Stewart-Warner Corp., 1B26 Diversey
cago, Il., “Stewart Warner’

Stromberg-Carlson Telephone Mfg. Co., 100 Carlson
Rd., Rochester, N. Y., “Stromberg-Carlson’’

Super- Pro—Hammarlund Mfg. Co.

Templetone Radio Co., Mystic, Conn.

Trav-Ler Karanola Television Corp., 1028 W. Van Buren
St., Chicago, Il

Trebor Radio Co., Pasadena, Calif.,

Troubador—Warwick Mfg. Co.

Troy Radio & Television Co., 1144 S. Olive St., Los
Angeles, Calif.

Warwick Mfg. Corp., 464G W. Harrison, Chicago, Ill.,
“Clarign”’, ‘“Troubador”, ‘‘Warwick’

Watterson Radio Mfg. Co., 2608 Ross Ave., Dallas,
Texas

Wells-Gardner & Co., 2701 N.
cago, Il

Western Electric Co., 195 Broadway, New York, N. Y.
cago, Il

Westinghouse Elec. & Mfy. Co., East Pittsburgh, Pa,

Wilcox Electric Co.,, 14th & Chestnut Sts., Kansas
City, Mo.

Wilcox-Gay Corp., Charlotte, Mich.,

Zenith Radio Corp., 6001 Dickens Ave.,

Communication Equip.

Pkwy., Chi-

“Trebor’”

Kildare Ave.,, Chi-

“‘Wilcox-Gay”’
Chicago, Il

Crystals & Access.

Editor's Note

Many of the names listed under this heading were
furnished by government services and have not been
verified as to actual war production,

—_—
ANNANRANSNNAANAAY

Amateur
Blanks
Broadcast ...........
Crystal cartridges
Crystal tester ..
Cut-off blades
Frequency std
Holders

F. Filter .......... ©
Puluce, marine, air .
Temp. control ovens
Quartz cutting machines
Rochelle salt .
Tourmaline

Aircraft Accessories Corp., Fairfax & Funsten Rd.,
Kansas City, Kan.—BL, B, F, H, SW,

Alden Products Co., 119 N. Main St.,
Mass.—H

Brockton,

H.F. FEEDERS

Characteristic Impedance Zg = \/L/—C

L = Inductance per unit length
C = Capacitance per unit length

(1) PARALLEL WIRES IN AIR

= e.s.u.
4Iog,i

Where

L =4loge grr e.m.u.

d =distance between centres in cm

r = radius of wires in cm.

Whence Zg =276 log)q g ohms.

(2) SYMMETRICAL FOUR WIRE LINE
(I b %) — 208

Where D is the distance between wire centres

and r the radius of the wire.

(3) CONCENTRIC TUBES

L=2Iog,rlem
i

Where ry =

outer radius, r| = inner radius, k = average dielectric constant

applicable to medium between coaxial conductors.

138

Whence Zy = W logjo :_zohms
1
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American Insttument Co., Silver Spring, Md.—VC, T

American Jewels Corp., Attleboro, Mass.

American Radio Hardware Co., Inc., 478 Broadway,
New York, N. Y..—-H

Apex Industries, Inc.,, 1087 W. Lake St.,
Il.—A, BL, B, F, 8§, SW

Rex Bassett, Inc., 500 8. E. Second St., Fort
Lauderdale, Fla.—F, SW )

Bendix Radio Division, Bendix Aviation Corp., 920
East Fort Ave., Baltimore, Md.—SW

Bliley Electric Co., Erie, Pa.—A, B, ¥, I, 8, SW, T

Charles J, Bodnor, Inc., Tuckahoe, N. Y.-

Breon Laboratories, Williamsport, Pa.-

Brush Development Co., 3311 Perkins Ave., Cleve-
land, Ohio—C

Wm. W, L. Burnett Radio Laboratory, 4814 Idaho
St., san Diego, Calif.—A, B, BL, F, H, SW, T

Oscar Capian & Sons, Dlamond TooI Repl. Div 207
W. Saratoga St., Baltimore, Md.—QC

Carlisle Crystal Curp, Carhsle, Pa.—A, BL, B, F,

SW

Carver Cotton Gin Co., E. Bridgewater, Mass.—

Collins Co., 644 Landfair Ave., Westwood Village,
Los Angeles, Calif.—A, BL, B

Commercial Crystal Co., 112 No. Water St., Lan-
caster, Pa.—B, SW

Commercial Radio Equipment Co., 321 E Gregory
Bivd.,, Kansas City, Mo.—BL, B, F, H,

Consolidated Molded Products Curp, 309 Cheny St
Seranton, Pa.—H

Cr)ﬁ}al Mfg Co., 1725 W. Diversey Pkwy., Chicago,

Crystal Products Co, 1519 McGee St.,
Mo.—A, BL, F, H, SW

Crystal Research Laburatorles, Inc., 29 Allyn St.,
Uartford, Conn.—A, BL, B, SW

Dallens Laboratories, 5086 Santa Monica Blvd., Los
Angeles, Calif.—

The Diamond Drill Carbon Co., 53 Park Row, New
York, N. Y.—A, B

L A Duw 2208 4th Ave. Seattle, Washington-—SW

DX Crystal Co., 1841 W. Carroll Ave., Chicago, Il.—
A, B, C F H,

Eidson’s, 1309 N. Second St., Temple, Texas—A, B,

Crystals & Acces.

Chicago,

Kansas City,

SW, H

Electronic Products Mfg. Corp., 7300 Huron River
Drive, Dexter, Mich.—H

Felker Mfg. Co., Torrance, Calif.—C0

Fisher Research Laboratory, 1961 University Ave.,
Palo Alto, Calif.—SW

Foote Mineral Co., 1609 Summer St.,
I'a.—BL

Fred E. Garner Co., 43 E. Ohio St., Chicago, Ill.—
F, 8W

General Crystal Corp., 1776 Foster Ave.,
tady, N. Y.—QC

General Electric Cumpany, 1 River Roud, Sechenec-
tady, N. Y.—A, B,

General Radlo Co, 30 State St.,

‘G-

Philadelphia,
Schenee-

Cambridge, Mass.,

Gentleman Products Division, Henney Motor Co., 1708
Cuming St., Omaha, NeLt —A, SW

Geophysical lnstrument Co.,, 1315 Half St., S. W.,
Washington, D. C.—CT

Hegr{rRadio Shop, 814 N. LaBrea Ave., Los Angeles,
alif —

Higgins Industries, Inc., 1221 Warwick Ave., Santa
Monica, Calif.—

Hipower Crystal Co., 2037 W. Charleston St., Chi-
cago, Ill., ‘‘Hipower’’—A

P. R. Hoffman Ca., 321 Cherry St., Carlisle, Pa.—

BL, H

Hollister Crystal Co
—A, B,

Hullywoud Ele:tronu:s Co., 800 Sunset Blvd., Los
Angeles, Calif.—A, B, SW

Ho;ard Mfg. Co., 15 4th St., Council Bluffs, Iowa—

G. C. Hunt & Sons, Carlisle, Pa.—H

ICA—1Insuline Corp. of America

Insuline Corp. of America, 3602 35th Ave., Long
IsTand City, N. Y., “ICA"”—H

Jeffarson-Travis Radio Mfo. Corp., 380 Second Ave.,
New York, N. Y.—H, SW

Kaar Engmeerlnu Co., 619 Emerson St.,

1617 Pearl St., Boulder, Colo.

Palo Alte,

Calif.—H, SW
KatzBSIa‘ Ogush, inc., 33 W. 60th St., New York, N. Y.
—BL, H

Kemlite Laboratories, 1809 North Ashland Ave.,
Chicago, IlL.—B, C, F

The James Knights Co., 131 8. Wells St., Sandwich,
IIL—BL

Lalnldisy& Gyr, Inc., 104 Fifth Ave, New York,

Lear Avia, Inc., Piqua, Ohio—SW

Lewek Electric Cn., Lincoln, Nebr.—

Majestic Radio & Television Corp.,
St., Chicago, IN.—

John Meck Industries, Liberty St.,
A, B, BL, C. F, B. 8w

Meissner Mfg. Co.,, Tth & Belmont Sts., Mt. Carmel,
m—T, F, §

James  Millen Mfg. Co., iInc., 150 Exchange St.,
Malden, Mass.—F

August E. Miller, 9226 Hudson Blvd., North Bergen,
N. J—BL, B, F, SW, T

Moided  Insulation Co., 335 East Price St., Phila-

delphia, Pa.—H

National Scientific Products Co., 2204 West North
St., Chicago, IU.—

National Tile Co., 26th & Lynn Sts., Anderson, Ind.—H

Norclay Radio Co., Independence, Mo.—

North American Philips Co., luc., 145 Palisade St.,
Dobbs Ferry, N. Y.—BL, H, SW

2600 W. 50th
Plymouth, Ind.

ELECTRONIC ENGINEERING DIRECTORY

Pacific Radio Crystal Co., 1035 Post, Sam Francisco,
Calif.—B, SW

Petersen Radio Co., 2800 West Broadway, Council
Blufts, Iowa, “P. R. Crystals’”’—A, BL, B, F, H,
S, SW, T

Philco Radio & Television Corp., Tioga & C Streets,
Philadelphia, Pa.—C. $W

Phonette Co, of America, 7122 Melrose Ave., Los
Angeles, Calif.—H

Pinkham & Smith Co., 276 Boylston St., North Bos-
ton, Mass.—

P. R. Crystals—Petersen Radio Co.

Precise Development Co., 1621 N. Woleott St., Chi-
cago, Ill.—

Precision Instrument Mfg. Co., Inc., 57-02 Hoffman
Dr., Elmhurst, L. I., N. Y.—A, BL, B, H, 8, SW

Premier Crystal Labs.,, Inc.,, 63 Park Row, New
York, N. Y.—BL, H

Radio Specialty Mfo. Co.,, 403 N. W. 9th Ave.,
Portland, Ore.—BL, B, C, H, SW

The Rauland Corp., 4245 N. Knox Ave., Chi-
cago, IIL—F

RCA Victor Div.,, Radio Corp. of America, Front &
Cooper Sts., Camden, N. J.—B, S, SW

Reeves Sound Lab., Inc., 62 W. 4Tth St., New York,
N. Y—B

Rinauld Optical Co., Wehster, Mass.—

Scientific Radio Products, Council Blufts, Yowa—

Scientific Radio Service, 4301 Sheridan St., University
Park, Md—A, B, F, H, 8, SW

Sentry Crystal Co., Portland, Ore.-

Shideler Crystal Laburatury, Fort Dodge, Iowa—

F. W. Sickles Co., Chicopee, Mass.—S

Melvin L. Smith Laboratories, Kane, Pa.—

Somerset Laboratories, Lyndhurst. N. 1

Standard Coil Products Co., 4910 W. Bloomingdale
8t., Chicago, Ill.—

Standard Piezo Co., P. 0. Box 164, Carlisle, Pa.--

BL, B, ¥, H

Tibbetts Lahoratorfes, 12 Norfolk St.,
Mass.—R

Trans-American Airports Corp., 271 Madison Ave.,
New York, N. Y.—R

The Turner Company, Cedar Rapids, Iowa—

Universal Quartz Co., 347 W. 36th St., New York, N. Y.

Cambridge,

—BL

The Valpey Crystals, Box 321, Holliston, Mass.—A,
B , F, H, 8, SW, T

Vreeland Lapidary Mfg. Co., 2020 S.W. Jefierson St.,
Portland, Ore.—BL

Wm. T. Wallace Mfg. Co.,, Chili & Madison Ave.,
Peru, Ind—A, BL, H, SW

Webster Electric Co., 1900 Clark St., Racine, Wis.—C

Wenkstern Hasley Co., 805 1st St., S.W. Cedar
Rapids, Yowa—BL

Western Efectric Co.,, Kearny, N. J—B, F, H, 8, T

Westmghouse Electric & Mfy. Co., East Pittsburgh,
Pa.—T

Wlthers Gen. Co., Atlanta, Ga.
Wynne Precision Co., 11474 North Hill St., Griffin,
Ga.—A, BL
Carl Zeiss, Inc., 485 Fifth Ave., New York, N. Y.—
0

s

Dials & Parts

Cail letter tabs
Complete dials

Crystals ............

Decalcomanias

Dial cables & beits . DC
Dial lamps ...... ..L
Dial light assem. PL
Dial locks ........ DL
Dial pointers ol
Drive rubbers DR
Escutcheons ...E
Faces or scales g 'z
Knobs-molided KM
Knob springs .. ...KS
Knobs-wooden KW
Name plates ... ..N
Jewel pilot lights . JL
Push button knobs PB

Shaft locks ...... SL
Worm drives ... .

The Acromark Co., 9 Morrell St., Elizabeth, N. J.—N
Airplane & Marine Instruments, Inc., Box 92, Clear-

fleld, Pa.—D
118 N. Main St., Brockton,
L

Alden Products Co.,
Mass,—DC, PL, KM,

American Automatic Electric Sales Ceo., 1019 W.
Van Buren St., Chicago, III.—JL

American Embiem Co, fnc.,, P. 0. Box 116-E, Utiea,
N. Y—D, C, E, N

American {nsulator Corp., New Freedom, Pa.—P, E,
F, N, KM, PB

Ameri:an Radiu Hardware Co., Inc., 478 Broadway,
New York, N. Y., “Arhco”—PL, P, JL

Arhco—American Radio Hardware Co.

0. Austin Co., 42 Greene St., New York, N. Y.—
DE, F, N

Barker and Williamson, 237 Fairfleld Ave.,, Upper
Darby, Pa.—D

www.americanradiohistorv.com

Bastian Bros. Co., 1600 Clinton Ave., N., Rochester,
N. F. N

» E’

Browning Labs., Inc., Winchester, Mass.—D

Bud Radio, Inc.,, 2118 E. §5th St., Cleveland, Ohio,
“Bud”’—D, PL, KM

Carlton Lamp Corp., 730 S. 13th St., Newark, N. J.
—L

Cinema Engineering Co., 1508 W. Verdugo Ave.,
Burbank, Calif.—]

Consolidated Molded Products Corp., 309 Cherry St.,
Scranton, Pa.—KM, PB

Crowe Name Plate & Mfg. Co.,, 3701 Ravenswood
Ave.,, Chicage, INl., ‘“‘Crowe”—D, €, PL, E, P,
F, KM, N

The Daven Co., 158 Summit St., Newark, N. J.—KM

Harry Davies Molding Co., 1428 N. Wells St., Chi-
cago, IIL—E, KM

Dial Light Co. of America, Inc., 90 West St., New
York, N. Y.—PL

The Dickey-Grabler Co., 10302 Madison Ave., Cleve-
land, Ohio—N

Drake Mfg. Co., 1713 W. Hubbard St., Chicage, IIL,
““Drake”—PL, JL

Eclipse Moulded Products Co., 5151 N. 32nd St.,
Milwaukee, Wis.—KM

Enameloid-Cloisonne—Gemloid Corp.

Erie Resistor Corp., 640 West 12th St., Erie, Pa.—
E, KM, PB

Etched Products Corp., 39-01 Queens Blvd.,, Long
Island City, N. Y——D E, F,

H. €. Evans & Co., 1598 W. Adams St., Chicago,
n1.—L

Federal Screw Products Co., 224 W. Huron St.. Chi-
cago, Ill.—JL

Flexo Wire Co,, 638 W. Genesee St., Syracuse, N. Y.
—DC

Flock Process Co.,, 17 W. 31st St., New York, N. Y.

F, N

G-C—General Cement Mfg. Co.

Gemlite—Gemloid Corp.

Gemloid Corp., T7910-7930 Albion Ave., Elmburst,
. I, N. Y., “Enamelold-Cloisonne,” “‘Gemlite’”’—
D, E, F, KM, N, PB

General Cement Mfg. Co., 919 Taylor Ave., Rockford,
1., “G-¢c”—cCL, €, DC, DR, KM, I

General Crystal Corp., 1776 Foster Ave.,
tady, N. Y.—C

General Radio Co., 30 State St., Cambridge, Muss.—
D, KM

Gits Molding Corp., 4600 W. Huron St.,
II.—P, E, KM

Gothard Mfy. Co., Springfield, Ill.—PL, JL

L. F. Grammes & Sons, Inc., 399 Union St., Allen-
town, Pa.—D, P, E, F

J. Hope, P. 0. Box 666, Wenonah, N. J.—DE

ICA—Insuline Corp. of America

Insuline Corp. of America, 3602 35th Ave.,, Long
Island City, N. Y., “ICA”—D, C, KM, N

J. D. Mfq. Co, 4111 Ft.
Blooklyn, N. Y.—DC

E. F. Johnson Co., Waseca, Minn.—P

Keltogg Switchboard & Supply Co., 6650 S. Cicero
St., Chicago, Ill.—JL, L, PL

J. R. Kilburn Glass Co., Inc., S. Worcester St.,
Chartley, Mass.—JL

H. R. Kirkland Co., Morristown, N. J—L, PL, JL

Linick, Green & Reed, Inc., 29 East Madison St.,
Chicago, m.—c

P. R. Mallory & Co., Inc., 3029 E. Washington St.,
Indianapolis, Ind., “Yaxley””—L," PL, JL

Mica Insulater Co., 200 Varick St., New York, N. Y.

James Millen Mfp. Co., 150 Exchange St.,
Mass.—D, DL, E, KM, SL, WD

Molded Insulation Co., 335 East Price St., Phila-
delphia, Pa.—KM, PB

National Company, Inc., Malden, Mass.—KM

Norton Laboratories, Inc., 520 Mill St., Lockport,
N. Y. KM

Parisian Novelty Co., 3510 S. Western Ave., Chicago,
nL.—p, P, R,

Premier Metal Etching Co., 21-03 44th Ave., Long
Island City, N. Y—D, E, F, N

Radio City Products Cu, 127 W. 26th St., New
York, N. Y.—KM

Radio Essentials, inc., 69 Wooster St., New York,
N. Y.—PB,

Radio Specialty Mfg. Co., 403 N. W. 9th Ave., Port-
land, Ore.—C

Raymund Mfg. Co., Division of Associated Spring
Corp., Corry, Pa.—KS

Reynolds Spring Co., Molded Plastics Division, Cam-
hridge, Mass.—KM, N, PB

Walter L. Schott Co., 9306 Santa Monica Blvd.,
Beverly Hills, Calif., ‘“Waiseo””—DC, KS

Superior Tube Co., Norristown, Pa.—P

Syracuse Ornamental Co., 581 S. Clinton St., Syra-
cuse, N. Y., ““Syrocowoed,” ‘“Woodite,”” ‘‘Syroco”
—E, KW

Syroce—Syracuse Ornamental Co.

Syrocowood—Syracuse Ornamental Co.

Tingstol Corp., 1461 W. Grand St., Chicago, Ill.—PL

Tungston Contact Mfg. Co., 7311 Cottage Ave.,, N.
Bergen, N. J.—KM

Tung-Sol Lamp Works, Inc., 95 Eighth Ave., New-
ark, N. J—L

The Ucinite Co., 459 Watertown §t.,
Masgs.—

Walsco—Walter L. Sehott Co.

Westinghouse Electric & Mfg. Co., East Pittsburgh,
Pa.—E, KM, L

Wnodlte—Symcuse Ornamental Co.

Worcester Pressed Steel Co., Woreester, Mass.—E

Yaxley—P. R. Mallory & Co Ine.

Sehenec-

Chicago,

Harmlton Piwy.,

Malden,

Newtonville,
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Drafting Room Equipment

Drafting tables .....
Drawing papers
Electric erasers .

Print making machines
Scales
Stools ...
Tracing cloth
Triangies ......
T-squares

Art Specialty Co., 3247 W. Luke St.,
*‘Flexo”—L

Eagle Electric Mfg. Co., Inc.,, 23-10 Bridge Plaza 8.,
Long Island City, N. Y.—L

Etched Prnducts Cnrp, 39-01 Queens Blvd.,, Long
Island City, N. Y.—S8

A. W, Faber Co., 41 Dickerson St.,
-P

Chieago, 1IN,

Newark, N. Il

Flexo—Art Specialty Co.

General Cement Mfg Co., 921 Taylor Ave., Rockford,
L, “GC”—L. ST

Hamllton Mfg. Co., Two Rivers, Wisc.—DT

Holliston  Mills, Inc., Norwood, Mass., ‘‘Miero-
weave”’—TC

Keuffel & Esser Co., 3rd & Adams St.,
N. J—D, 8. T. TC. TS

Kliegl Bros. Universal Electric Stage Lighting Co.,
321 W. 50th St., New York, N. Y.—L

Micro-weave—Jolllston Mills, Ine.

Ozalid Products Division of General Aniline & Film
Corp., Johmson City, N. Y.—BM

The Frederick Post Co., 3562 North Avondale, Chi-
cago, 1l.—DT, D, EE, P, 8, T, TS

Premier Metal Etching Co., 21-03 44th Ave., Long
Island City, N. Y.—8

Trans-American Airports Corp., 271 Madison Ave.,
New York, N. Y.—DT

Westinghouse Electric & Mfo. Co.,
Pa.—L

Wickes Brothers, 515 N. Washington Ave.,
Mich.—BM

Hoboken,

East Pittshurgh,

Saginaw,

Electronic Control Equipment

Anti-sabotage
Blackout ............
Boiler level alarms
Burglar alarms
Burner control

Combustion ... ..1C
Conductivity co . ..CC
Counting devices ...... .C
Dimension control ..DC
Door control ..... .D

Electric fence
Grading & sorting controls
Heat trcating controls ..

Humidity controls ...
Lighting controls ......
Machine safety control
Metal detectors
Microscopy .
Motor & gen
Package wrapping control
Pressure indicators ...
Printing controls ......
Smoke density controls .
Solenoid valves ............
Temperature controls o
Time controls ........ ..Tl
Traffic ... .

Vibration control
Weight control ...
Welding control ....

American District Telegraph Co., 157 Sixth Ave.,
New York, N. Y.—BA, 8§

American Gas Accumulator Co., 1031 Newark Ave.,
Elizabeth, N. J.—TI

American Instrument Co., Silver Spring, Md.—TC

Andrews & Perillo Mfg. Corp., 39-30 Crescent St.,
Long Island City, N. Y. —M

Askania Regulator Co., 1605 S. Michigan Ave., Chi-
cago, IIl.—Pi

The Audio-Tone Oscillator Co., 60 Walter St., Bridge-
port, Conn.—Q

Automatic Alarms, Inc., Youngstown, Ohio—BA

Automatic Electric Mfg. Co., Mankato, Minn.—BO,
LC, PC, TI

The Automatic Electrical Devices Co, 324 E. 3rd
St., Cineinnati, Ohioc—BA, BO,

Autnmatlc Products Co., 2450 N. 32nd St., Milwaukee,
Wis.—8V

Automatic Temperature Control Co., 24 E. Logan St.,
Philadelphia, Pa.—TI

Barker and Williamson, 236 Fairfield Ave., Upper
Darby, Pa.—AS, BO, BA, C, D, lIC, M8, M, TC, TI

Berger Electronics, 109-01 72nd Rd., Korest Hills,
L I, N Y—BC, TC

Brooke Engineering Co., Inc., 4517 Wayne Ave.,
Philadelphia, Pa.—IC

Brown Instrument Co., 4536 Wayne Ave., Philadelphia,
Pa.—B, PI, TC. TI

Browning Laboratories, Inc., 750 Main St., Win-
chester, Mass.—AS, EF

Br;‘no‘—Nenv; York, Inc.,, 460 W. 34th St., New York,

Bu;‘linn Instrument Co., 253 Springfield Ave., Newark,

Burlington Instrument Co., Burlington, Iowa—MC

The Clark Controller Co., 1146 E. 152nd St., Cleve-
land, Ohio—TI, WE

Communication Measurements Lab.,
New York, N. Y..—M

CnntrolT(inrp., 600 Stinson Blvd., Minneapolis, Minn.

131 Liberty St.,

The TRI \a/ Cramer Co., Inc., Centerbrook, Conn.
—TI1, T

Eag_lc S[:anal Corp., 202 20th St., Moline, Il.—C,

Eicor, Inc.,, 1501 W. Congress St., Chicago, 111.—MC

The Electric Controller & Mfg. Co., 2700 E. 79th
St., Cleveland, Ohio—WE

Electric Eye Equipment Co., 6 W. Fairchild St.,
Danville, 11.—G

Electric Sorting Machine Co., 802 Michigan Trust
Bldg., Grand Rapids, Mich.—G

Electro Products Laboratories, 549 W. Randolph St.,
Chieago, Tl.—HC,

Electron Equipment Corp., Palm Springs, Calif.—
éV?L‘ C, BC, G, M, MC, PI, PC, S, TC, TI, V, WC,

Electronic Control Corp., 626 Harper, Detroit, Mich.
-BA, DC, D, G, HC, MS, 8, TC, TI, WE
Electronic Corp. of America, 45 W. 18th St., New
York, N. Y.—AS
Electronic Laboratory, 306 §. Edinburgh Ave., Los
Angeles, Calif.—BA, D, HC, TC
Electronic Products Cn, 19 N. First St., Geneva, Ill.
-B, BA, €, D, DC, G, lIC, LC. PI. S T, TR
Electronic Radio Alarm, Inc., 1920 Lincoln-Liberty
B.dg., Philadelphia, Pa. —AS, BO, BA, ER, MS
Engineering Laboratories, Inc.,, 624 E. Fourth 8t.,
Tulsa, Okla.—M, PI
Ess Instrument Cn., George Washington Bridge Plaza,
Fort Lee, N. J.—AS. C, P, PC, S
Tha Exact Weight Scale Co., Columbus, Ohio—WC
Fisher Research Laboratory, 1961 University Ave.,
Palo Alto. Calif.—M
General Control Co., 243 Broadway, Cambridge, Mass.

General Electric Co., 1 River Road, Schenectady,
N. S, B0, B, BA, C, DC, D, G, HC, LC, MS,
M. M'I MC, P, PI, PC, S, TC, TI, TR, V, WC, WE

The Girdler Corp., 224 E. Broadway, Loulsvllle, Ky.—1

Gisholt Machine Co., 13 S. Baldwin St., Madison,
Wise.—V, WC

Guaranteed Products Corp., Wellington, Ohio, “‘Shox-
Stock”’—LF

Wm. Hansen Co., R 3, Niles, Mich.—AS, BA, D,
HC, LC. 8, TC, V

Hathaway Instrument Co., 1315 S. Clarkson, Denver,
Colo.—DC, WC

Haydon Mfy. Co., Inc., Forestville, Conn.—TI

H-B Elec(t:ric Co., 6122 N. 21st St., Philadelphia,
Pa.—T

Herbach & Rademan Co., 522 Market St., Philadel-
phia Pa.—TI, C, V

Hewlett-Packard Company, 395 Page Mill Rd., Palo
Alto, Calif.—WE

Horni Signal Mfg. Corp., 310 Hudson St., New York,
N. Y—AS, C, D, EF, LC, M ,

Hy Ef Electrical Products Mfg. Co., 1315 N. Pieo
Blvd., Los Angeles, Calif.—‘Hy-Ef"’—PI

Industrial Instruments, Inc., 156 Culver Ave., Jersey
City, N. J.—CC

(89)

Industrial Timer Corp., 117 Edison Pl, Newark, N. J.

Electronic Control

International Electronics, Inc., 630 Fifth Ave., New
York, N. Y.—AS, BO, B, BA, C, DC, D, HC, LC,
Ms, M, MI, MC, P, PI, PC, 8, TC, TI, TR, V,
WC, WE

Kurman Electric Co., Inc., 30-30 Northern Bivd.,
Long Island City, N. Y.——C, DC, LC, MC, TC, TI,
WC, WE

L. A. B, Corp,, P. 0. Box 162, Summit, N. J.—B, V

Lear Avia, Inc., Piqua, Ohio—MS, MC, PI, TC, TI,
TR

Leeds & Northrup Co., 4901 Stenton Ave., Philadel-
phia, Pa.—TC

Lektra Laboratories, Inc.,, 30 E. Tenth St., New
York, N. Y.—TI

Littelfuse Inc., 4732 Ravenswood Ave., Chicago, Il
BO, EF, LC, V

Lord Manufacturing Co., Erie, Pa.—V

J. M’irlltnn Luers, 12 Pine St., Mount Clemens, Mich.

Lumenite Electric Co., 407 S. Dearborn St., Chicago,
.—B, D, HC, LC, TC, TI, WC, C, M, BO

The Magnetic Gauge Co., 60 E. Bartges St.,
Ohio—DC, G, WC

McDonnell & Miller, Room 1316, Wrigley Bldg., Chi-

cugo, Il.—B
McNeill Engineering Co., 4057 W. Van Buren St.,
Megard Corp., 381 W. 38th St., Los Angeles, Calif.

Akron,

Chieago, 11l.—8

AS, EF

The Mercoid Corp., 4201 Belmont Ave., Chicago, IIl.

-B, TC

Merwin-Wilsen Co., New Milford, Conn.—HC, TC

Minneapolis-Honeywell Regu.ator Co.,, 2712 rourth
Ave., Minneapolis, Minn.—lIC, MC, TC

Photobell Corp., 114 Nassau St., New York, N. Y.—
AS, BO, B, BA, C, DC, D, EF, G, HC, LC, MS,
M, MC, P, PI, PC, S, TC, TI, TR, V, WC, WE

Photoswitch, Inc., 89 Broadway, Cambridge, Mass.—
AS, BO, B, BA, C, DC, D, EF, G, LC, MS, P,
PC, S, TC, TI, TR,

Phatovolf Corp. 95 Mudlson Ave., New York, N. Y.—
LC, PC, 8, TI, WE

Radio Electronic Co., 1816 Villanova Dr., Oskland,
Calif.—AS, BO, B BA, C, DC, D, G, HC, LC,
MS, M, MI, MC, PI PC, 8, TC, TI, TR, V,
WC, WE

Radiotechnic Lab.,
1. —BC .

RCA Victor Div.,, Radio Corp. of America, Front &
Cooper Sts., Camden, N. J.—AS, BA, M, MI

Rehtron Corp., 2159 Magnolia Ave., Chicago, IlL.—
BO, BA, HC, M8, P, PC, 8, TI

Richards Electro-Fenca Co., 2306 Madison, Boise,
Idaho—BA

Richardson-Allen Corp., 15 W. 20th St.,
N. Y.—LC, TI, WE

W. C. Robinette Co., 802 Fairoaks, S. Pasadena,
Calif. —MC

Rowe Radio Research Laboratory CO ., 2422 N. Pulaski
Rd., Chicago, Iil.—AS, C,

Schulmerich Electronics, luc., 141 E. Glenside Ave.,
Glenside, Pa.—AS

Seely Instrument Co., Inc., 2249 14th St., 8. W..
Akron, Ohio—MS,

Selenium Corp. of America, 1800 W. Pico Blvd.,
Los Angeles, Calift.—PC

Shox-Stock-—Guaranteed Products Corp.

Shure Brothers, 225 W. Huron St., Chicago. I'l.—V

Small Mators, Inc., 1322 Elston Ave., Chicago, Ill.—

1328 Sherman Ave., Evanston,

New York,

MC

F. A. Smith Mfg. Co., Inc.,, P. 0. Box 509, Roch-
ester, N. Y.—PI, TC

Spencer Thermostat Co., 34 Forest St., Attleboro,
Mass,—TC

Standard Electric Time Co,, Springfield, Mass.—TI

The Stanley Works, Magic Door Division, 143 Lake
St.. New Britain, Conn.—D

The States Company, 19 New Park Ave., Hartford,
Conn.—TI

THE CONVERSION OF A PARALLEL CIRCUIT TO AN .EQUIVALENT
SERIES CIRCUIT

GENERAL CASE

M R

@) X
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_(Xa+X3) XaRs + Ry X3) + (R + Ry ) Ra Ry = X5 X5)
(Ry + R3)2 + (X3 + X3)2

_ (Ra+Ry) (XaR3 + Ry X3) — (X3 + X3) (R Ry — X3 X3)
(R2+ R3)2 4+ (X + X3)2
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Superior E{I}ectric Company, Laurel St., Bristol, Comn,

Electronic Control

Supreme Electric Products Corp., 194 Vassar St.,
Rochester, N. Y.—TC

Synchro-Start Products, Inc., 221 E. Cullerton, Chi-
cago, Ill.—AS, BO, B, BA, IC, C, DC, D, EF, G,
HC, LC, MS, M, MI, MC, P, PI, PC, 8, TC, TI,
TR, V, WC, WE

C. J. Tagliahue Mfg. Co., 540 Park Ave., Brooklyn,
N. Y.—HC, TC, TI, P

Technical Apparatus Co., lnc, 1171 Tremont St.,
Boston, Mass.—HC, LC, N

Televiso Products, Inc, 6533 Olmstead Ave., Chicago,
n.-—oce, v

Tenney Engineerinu, inc., 8 Elm St., Montclair, N. J
—H, P1, TC

Thoma.s Gibb Welding Ce., Lynn, Mass.—WE

Tork Clock Co., Inc., Mt Vernon, N. Y.—BO, LC,

T1

United Cinephone Corp., 65 New Litchfield St., Tor-
rington, Conn.—BA, D, LC, TI

Waldron Electric (20, 13221 Merl Ave., Cleveland,
Ohio—EF

Westinghouse Electric & Mfu. Co., East Pittsburgh,
Pa—C, G, HC, MC, PC, TC. TI, TR, WE

Weston Electrical lnstrument Corp., 597 Frelinghuysen
Ave., Newark, N. J.—LC

‘Wheelco Instruments Co., 847 W. Harrison St., Chi-
cago, I.—B, HC, P1, TC

Worner Products Corp, 1019 W. Lake St., Chicago,
TIL—AS, BO, BA, DC. D, EF, G, LC. MS, M,
P, PC. 8, TI, TR. WC. WE

ZenithoElectric Co., 15 W. Walton St., Chicago, Il
—RO0,

Electronic Equipment

#E 8

Anoxia photometers ..
Audiometers ............
Diathermy
Electro-cardiograph
Electro-encephalograph
Fluoroscope screens ...
Geophysical instrument:
Germicidal lamps .......
Induction heating
Lie detectors
Metal locator
Skin temperature ....
Stethographs
Wind velocnty meter .....oceceeeieennns
X-ray m
X-ray intensity meters
X-ray screens & filters ...

Amplifier Co. of America, 17 W. 20th,St., New York,

N. Y.—

Associated Research, Inc., 432 8. Dearborn St.,
Chicago, Il.—L,

The Audio-Tone Oscillator Co., 62 Walter 8t.,
Bridgeport, Conn.—EC, EE

Austin Electronic Mfg. Co., Warren Pa.—D

Barker and Williamson, 237 Fairfleld Ave., Upper
Darby, Pa.—D

The Burdick Corp., Milton, Wise.—D, EC, X

Cambridge Instrument Co., Inc., 3732 Grand Central
Terminal, New York, N. Y.—ST

Campbell-X-Ray Corp., 138 Brookline Ave., Boston,
Mass.—X

Coleman Electric €o., 318 Madison St., Maywood, IIL

—AP

Lee De Forest Laboratories, 5108 Wilshire Blvd., Los
Angeles, Calif.—D

Electro-Medical Laboratory, Inc,, 1529 Highland Ave.,
Holliston, Mass.—EC, EE

Electron Equinment Curp., Palm Springs, Calif.—I

Electronic  Control Corp., 626 Harper, Detroit,
Mich.—XM

Engineering Laboratories, Inc., 624 E. Fourth St.,
Tulsa, Okla.—EC

Ferranti Electric, Inc., 30 Rockefeller Plaza, New
York, N. Y.—GI

General Electric Co., 1 River Rd., Schenectady, N. Y.
—D, EC, F, X

Geophysical Instrument Co., 1315 Half St., S.E.,
Washington, D. C.—GI

W. & L. E. Gurley, 514 Fulton St., Troy, N. Y.
—WM

Heiland Research Corp., 130 E. Fifth Ave., Denver,
Colo.—GI

Herbach & Rademan Co., 522 Market St., Phuaaeipnia,
Pa.—D

induction Heating Corp., 389 Lafayette St., New York
N. Y-

Industrial Electronics Corp., 951 McCarter Highway,
Newark, N. J—GL

Industrial X-Ray Labs., Inc., 1615 Second St., Seattle,
Wash.—X

International Electronics, 1Inc., 630 Fifth Ave.,, New
York, N. Y.—D, EC, EE,

Laurehk Radio Mfg. Co., 3918 Monroe Ave., Wayne,
Mich.—EC

Lektra Labs., Inc., 30 E. 10th St., New York, N. Y.—
EE

ELECTRONIC ENGINEERING DIRECTORY

McKesson Appliance Co., 2228 Ashland Ave., Toledo,
Ohio—EC, STE
The Ohio Crankshaft Co., 3800 Harvard Ave., Cleve-
land, Ohio—I
The Patterson Screen Co., 625 Main St., Towanda, Pa.
, XS
PhlIIDS Metalix Corp., 419 Fourth Ave., New York,
Y.—D,
Radm Electromc Co., 1816 Villanova Dr., Oakland,
Calif.—D, EC
Recnrd-O-Vox, Ine., 1379 E. 8th St., Brooklyn, N. Y.
Rowe Radio Research Laboratory Co., 2422 N. Pulaski
Rd., Chicago, INl.—D
Western Electric Co., 195 Broadway, New York, N. Y.

—A
Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa.
X

Hardware—Connectors
and Misc. Parts

Binding posts ...
Cable clamps ... -
Cable tors .C
Coil shields .... o

Contact points
Couplings ............
Flex. control shafts .
Fuses {meter} .
Fuse holders
Grid clips .
Grommets

Mounting brackets
Nuts

Plugs
Rivets
Safety term na s .
Screws
Self tapping screws .
Shielding, rubber ..
Sockets .............
Soldering lugs
Springs ........
Clips, spring
Terminals

Terminal strip:
Tube shields .
Tube clamps ..
Washers, brass
Washers, felt ...
Washers, fibre
Washers, lock ..
Washers, plastic .

Washers, rubber ....

Aircraft-Marine Products, lnc.,, 288 N. Broad St.,
Elizabeth, N. J.—C, GC, P, SL

Alden Products Co., 119 N. Main S§t.,
Mass.—BP, C, CP, FH, GC, J, P, SKT

Allen Mfg. Co., 133 Sheldon St., Hartford, Conn.—S

American Automatic Electric Sales Co., 1019 W. Van
Buren St., Chicago, Ill.—BP,

American Emblem Co., Inc.,, Box 116-E, Utica, N. Y.

American Instrument Co., Silver Spring, Md.—J, P

American Microphone Co., 1915 S, Western Ave., Los
Angeles, Calif.—C, CP

American Nut & Bolt Fastener Co., 2029 Doerr St.,
Pittsburgh, Pa—NL, FW, WF,

American Phenolic COrp L, 1830 S. 54th St., Chicago,
1L, ‘““Amphencl”—C, GC, SKT, TS

American Radio Hardware Co., Inc., 476 Broadway,
New York, N. Y., ““Arheo”—BP, C, FH, G, GC,
J, MB, P, S, SKT, SL, SC, SP, §S, T, TS, I'W,
WL

American Screw Co., 21 Stevens St., Providence, R. I.

Brockton,

, S8

American Steel & Wire Co., Rockefeller Bldg., Cleve-
land, Ohio—SP

Amphenol—American Phenolic Corp.

Arhco—American Radio Hardware Co.

Armstrong Cork Co., Lancaster, Pa.—WF, FW

Arvnw-Hart & Hegeman Electric Co., Laurel & Peck
Sts., Hartford, Conn.—J

The Astatic Corp., 830 Market St., Youngstown, Ohlo

-P, SKT
Atlantic India Rubber Works, Inc, 1453 W. Van
Buren St., Chicago, III—G W

Auburn Mfg. Co., 100 Stock St., " Middletorn, Conn.

FW, G, WF
Airadio, Inc,, 2 Selleck St., Stamford, Conn.—C

N. S. Baer Co., 9 Montgomery St., Hillside, N. J.—
FW, T

Baker & Co., Inc., 113 Astor St., Newark,, N. J.—

{

Barker & Williamson, 235 Fairfleld Ave., Upper
Darby, Pa.—CP. J, P

Birnbach Radio Cu, Inc., 145 Hudson §t., New
York, N. Y—BP, CP, FS, P, 5, SKT, SL, T,
WF, WL

The Birtcher Corp., 5087 Huntington Dr., N., Los
Angeles, Calif.—SKT, TC
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C. CSl\.IBrainin Co., 233 Spring St., New York, N. Y.—

Breeze Corporations, Newark, N. J.—SR

The Bristol Co., Waterbury, Conn.—S

J. H. Bunnell & Co., 81 Prospect St.,
Y.—BP

Burndy Engineering Co., 105 Eastern Blvd., New York,
Y.—C

Brooklyn,

Bussmann Mfg. Co., Unlvers:t,v at Jefterson, St. Louis,
Mo., “‘Buss”—F,

Callite Tungsten Corp, 558 39th St., Union City,
N. J.—CM

Cannen Electric Development Co b 3209 Humboldt St.,
Los Angeles, Calif.—C,

Chandler Products Corp., 1491 Chardon Rd., Cleveland,
Ohio—S

Chase Brass & Copper Co., 236 Grand St., Waterbury,
Conn.—BP, C, FH, G, R, 8, SC, WL

Chicago Telephone Supply Co., Elkhart, Ind.—J

Cinch Mfg, Cerp., 2335 W. Van Buren St., Chicago,
IL, “Cinch—BP, C, G, GC, P, SKT, SL, T,
TS

Cinema Engineering Co., 1508 W. Verdugo Ave., Bur-
bank, Calif., "Cinema”— T

Cleveland Tungsten, Inc., 10200 \Ieech Ave., Cleve-
land, Ohio—CM

Collins Co., 644 Landfair Ave., Westwood Village, Los
Angeles, Calif.—CC, CM, STE

Columbia Nut & Bolt Co., 945 Main St., Bridgeport,

Conn.—NL

Connector Corp.,, 401 N. Broad St., Philadelphia,
Pa.—C

Consolidated Maolded Products Corp., 309 Cherry St.,
Scranton, Pa.—BP, T

Continental Screw Co., 457 Mt. Pleasant St., New
Bedford, Mass.—S, SS

Cook Electric Co., 2700 Soutbport Ave., Chicago,

The Daven Co., 158 Summit St., Newark, N. J.—BP
Dossert & Co., 242 W. 41st St., New York, N. Y.

—C

Hugh H. Eby, Inc, 18 W, Che]ten Ave.,
phia, Pa—BP, C, J,, P, SKT, T

Elastic Stop Nut Corp., 2330 Vauxhall Rd., Union,

Philadel-

Elco Toul & Screw Corp.,, 1800 Broadway, Rockford,
IIlL.—R, 8, SS

Electrical Facilities, Inc., 4224 Holden St., Oak-
land, Calif.—T .

Erie Can Co., 816 W. Erie St., Chicago, Ill., *Erie”
Cs,

H. C. Evans & Co, 1528 W. Adams St., Chicago, IN.
—F, FH, NL, R, 8, 8§, SL, SP, WL

Everlock—Thompson-Bremer & Co.

Federal Screw Products Co., 224 W. Huron St., Chi-
ca%o, IL—G, GC, MB, NL, R, §, SL, S8, T, FW,
W

A. W, Franklin Mfn. Corn., 175 Varick St., New York,
N. Y—BP, C, FiI, FW, G, GC, MB, P, SC, SKT,
SL, SP,

Franklin Fibre Lamitex, Corp.,, Wilmington, Del.—
FW

G-C—General Ce